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Pasteur. 

By Stephen Paget. 


o 

O F late years it has become the fashion to limit the 
name of preventive medicine to the immunisa- 
tion of ourselves or of animals a^^ainst infection. With 
the one exception of vaccination against smallpox, all 
methods of immunisation -yre founded on Pa stair’s work. 
The contrast is remarkable l^iCtwcen Jenner's discovery 
and Pasteur’s many discoveries. Jenner, ages back, 
made a ^reat dis- 
covery ; but there 
he stopped. Basteur 
not only made dis- 
coveries . he made 
disi'overcrs. We are 
so ac( ustomed now- 
adays to tlie new 
learninj:; w'hich he 
brought into the 
world that w-c are*in 
danger of forgetting 
the original wonder 
of It • the power to 
idenlif)', isolate, 
cultivate, and 
handle, outside the 
living bod) , this or 
that o disease to 
hold in a test-tube 
the ai tual cause, the 
thing Itself, the very 
stuff ol disease, 
growing under our 
CNCs. Tliai*is the 
tragedy ol Seminel- 
wei.ss . he worked 
out th(‘ truth aliout 
puer[)eral fexi r, but 
he could not demon- 
strate the genns'ol 
It . therefore he 
was ( ontiadit ted. 
bullied, hounded dowu.drugi mad. and died iris.me 
m i.SOs- Pasteur, in oSyS. in a dist flssioii at the 
Academic de Medeune on pueriiei.d le*ei. whni 
one of the speakers lailed .it Strcjitocix ( us as a iion- 
realit), forthwith drew Streptoi o( i us on the bl.n k- 
board, saying. “ Tene/.. \oi( 1 sa figure 

After all, It is impossilile. in Pasteurs work and its 
influences, to separate pn .enti\ei meduiifl’ Iffau 
curative medicine. Long betorc Pas^air died ever) 
country was at work on his lines. We can take some 


dates in his life :* but hf was always living in the work 
of lesser men whom he inspiied. ddie dates in his life 
are as follow.^. In 1842, fortified by the virtues of 
home-love, and b) the courage of youth, he went to 
Paris : entered the Bcoh' Normale in 1843 . worked 
under Dumas and Ihot at (hemistr) , and at I'hemistry 
only : and in 1848 he solvetl the problem of the different 
forms of tartaric 
acid. For this 
reason he has been 
called the founder 
of stereo-chemistry. 
Ills pursuit of the 
tartrates led him 
straight to the prac- 
tical study of the 
progesses of brew- 
ing, distilling, vine- 
gar-making, and 
wine - making. By 
this work on fer- 
mentation, Huxley 
said of him that he 
.sa\'ed hTani'e more 
than enough to pay 
the indemnity of 
t he h'l a ru o-German 
Wkii. In 1857 c'amc 
his pa])er at the 
J.ille Siientific 
Sot wiyimBaderiuin 
lacits . he had iso- 
lated this ferment, 
had ’experimented 
with it . and this 
“ inoculation ’’ of 
milk with a cmlture 
of germs was .ihe 
beginning of all 
bat teiitilogv 

l’'iom 18O5 to 1870, without gi\'ing u}) his work on 
icimeiils. Pas.eur set himself, .it Alais, to in\ estigate 
the silkwttrm disease, whit h w.is wrecking the silk- 
industr) of hraiice ancl other ctmntnes. He found not 
one disease but two -jH'hn He Ani\ JJachene. I he story 
ol his final triumph, alter infinite diHiciilties. in this 
«in\ estigatii^n is marvellous : it is told in his ‘‘ Btudes 
siir les maladies des vcts a sole.” He used to commend 
this book to students to guide them in the principles of 
I their work. 




IV 
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Meanwhile^ in Paris, Pasteur was advancing from 
his knowledge of the putrefying of milk with Bacterium 
lacks to the general study of putrefaction as a state of 
fermentation caused by the living, dust ki the air. 
Liebig had thought of putrefaction as a chemical de- 
generation : Pasteur thought of it as a vital process. 
It was more than a result of death : it was the act of 
life. By 1859, the year of publication of “ The Origin 
of Species,” he was in the thick of the fight over the 
origin of life. He in France, and Tyndall in England, 
proclaimed and proved the truth of “ the germ theory ” : 
that was our phrase for Pasteur sixty years ago, 
because the notion of putrefactive bacteria was new to 
us. This controversy, in scientific and non-scientific 
society, lasted long. In April 1864 Pasteur lectured 
at the Sorbonne to all Paris : he reviewed and demon- 
strated his work ; he answered his critics : “I have 
excluded from my flasks of organic fluids, and am still 
excluding from them, the one thing which is past man’s 
making : I have excluded from them the germs which 
float in the ah', I have excluded from them life.” 
Finally, he put in very short words the meaning of it 
all — “ I^ vie e’est Ic germe, et le gerrnc e’est la vie.” 

In 1862 Pasteur had noted the presence of germs in 
ammoniacal urine, such as occurs with cystitis. In 1863 
he had told Napoleon HI. that his one ambition was to 
get to know the causes of putrid and contagious diseases. 
In 1865, when the cliolera was raging in Paris, he and 
Claude Bernard and Deville made many experiments, 
in vain, on the air of a cholera-ward. That year also, 
in Glasgow, Lister, sick to death of the old hospilal- 
dhseascs, set himself, by the ‘‘flood of light” which 
came to him from Pasteur, to prevent wound-infection 
by dressing wounds with carbolic a<'id. He wa.s, of 
course, hampered by the need of wider knowledge, and 
by undue fear of the ” putrefacti\ e bacteria ” in the air. 
Besides, his first carbolic acid was fallible stuff : he 
w’ould have dbne as well, or better, with iodine or spirit- 
But the point is, that he had got hold of principles that 
are infallible. 1 le had abandoned the fatal notion that 
putrefaction was caused by the oxygen of the air. 
Ufider this notion he had worked hard, m f-ain, to 
prevent wound-infection. “ But when Pasteur had 
shown that putrefaction was a fermentation caused by 
the growth of microbes, and that these (ould not arise 
de novo in the decomposable substance, the problem 
assumed a more hopeful aspect. If the wound could be 
treated with some substance which, without doing too 
.serious mischief to the human tissues, would kill the 
mic robes already contained in it and prevent the future 
accc^ss of others in the living state, putrefaction might b» 
prevented, however freely the aii* with its oxygen might 
enter ” (Lister’s presidential address to the Briti^sh 
Association, 1896). On these principles— with many 


changes and improvements of the original metjiod of 
“ Listerism ” — all that we call antiseptic and aseptic 
surgery was /ounded and Ifuilt. 

In the war of 1870-71, the French Army suffered 
heavily from wound-infection. After 1871, while 
Lister was practising Pasteurism in Edinburgh, Pasteur 
was teaching Listerism in the hospitals of Paris, and 
was defending it against the old school of practitioners. 
Thus he ^ was one of the foliinflers of modem surgery 
in France. During this phase of his work he identified 
Streptococcus alike in boils and in osteomyelitis, and 
properly said that osteomyelitis is “ a boil in a bone.” 

In 1877 came the beginning of Pasteur’s threefold 
work on anthrax, chicken-cholera, and swine-erysipelas. 
In this colossal work, between 1877 and 1881, 
Pasteur discovered and proved the use of standardised 
vaccines. By , keeping pure ('ultures of chicken- 
cholera, he could bring down their virulence, slowly 
and steadily, from day to day. By passing this 
attenuated virus through a succession of small birds, 
such as sparrows or canaries, he could restore it, point 
by point, to its full strength, py keeping at a lowered 
temperature pure cultures of anthrax, he could hinder 
their sporing, and bring down their virulence. By 
pas.sing this attenuated virus through a succession 
of guinea-pigs, he could restore it, point by point, 
to its full strength. With such methods of attenua- 
tion and inten.sification, he was able to standardise 
diseases in flasks : able to make and to store vaccines, 
exactly graduated by a fixed scale of their strength. 
As Roux .said of it all, “ See how far we have come, 

^ from the old metaphysical ideas about virulence, to 
these microbes that we tan turn this way and that 
way stuff so plastii' that a man ('an work on it, and 
fashion it as he kkes.” 

Finally, in 1880-85, Pasteur discc^ver*! and estab- 
lished the preventive treatment against rabies. He could 
not isolate and identify '.he bacteria of the disease : 
but his work was on the lines of bacteriology. By 
a long series of experiments, he obtained his virus 
fixe, his standard of the disease, raised by intensifica- 
tion to such a point that the latent [leriod in rabbits 
after inot illation with virulept spinal cord, lasted 
only for six or sev'to davs, never more, never le.ss. 
This virus fixe was even ^stronger than the virus of 
an ordinary Vase of rabies. Moreover, it retained its 
strength tfirough any number of passages from animal 
to animal. In brief, he standardised rabies, not in 
flasks but in rabbits : he shortened its latent period 
t(?*6-7 days, and fixed it there. Last of all, as with 
chicken-cholera, so with rabies, he proved that the 
spfiial (’ords of rtibbits infected with his virus fixe lost 
virulence, slovfly and steadily, point by point, by 
mere keeping. Thus he was able to preserve and 
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^tock,^ in a complete set of cords, the dried virus of 
rabies, in every shade of strength, from non-virulence 
up to full virulence. [With<i course of vaccines made 
from these cords, begin- 
ning at non-virulence, he 
could immunise his patients 
— each dose being made 
safe by the dose of the 
previous day.* He coiilch. 
do thts while the disease 
itself was latent in the sear 
of the bite, locked-up and 
inert. He could outwit the 
natural disease : could take 
advantage of its latent 
period, and deprive it of 
its one and only chance 
of flaring-up. 

Long before 1885, Pas- 
teur’s teaching went all 
over the world. Between 
1880 and 1890 camCj^the 
discoveries of the germs of 
tubercle, cholera, diph- 
theria, tetanus, and Malta 
fever. In 1893, diphtheria 
antitoxin, and the pro- 
tective treatment against 
cholera. In 1894, tetanus 
antitoxin. In 1896-97, 

the protective treat- 

• * . 

ments against typhoid and plague. And so on. 

There is no room here to try to guess how many 
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millions of animal lives have been saved or safeguarded 
by the protective treatments against anthrax, rinder- 
pest or pleuro-pnenmonia : no room to say what has 
been gained by the mallcin 
test for glanders. Whether 
we look at the animal 
creation or at our own, 
we find everywhere the 
following-out of the new 
learning which Pasteur 
made possible. 

The War demonstrated, 
on avast scale, the supreme 
importance of the methods 
of preventive medicine. 
They go l-iack, all of them, 
to that original plan of 
isolating, cultivating, and 
finally standardising and 
grading, the agents of 
disease : t]iat plan which 
Pasteur took in hand in 
1877. 

Happy are those of us 
who remember the joy of 
seeing him, hearing him, 
shaking hands with him. 
Let alone the wonder of 
his discoveries, there is 
„ , , the wonder of the beauty 

t the Sorl) )nnc, 

of his spiritual gifts. Our 
admiration of what he did for us cannot hide 
from us what he was in himself. 


Pasteur Aphorisms. 


^ .Science has Ao nationality because knowledge is 
the patrimony of humanity, the torch which gives 
light to the vyorld. * 

♦ * ♦ 

If science has no country, the man of scicnt:e should 
have one, and ascTibc to it I he influemee whicdi his 
works may have in this world. 

♦ ♦ * 

The cultiVation of s’cienc'c in its liighest expression 
is perhaps even -more neoessary tc) the moral ccmdition 
than to the material prospei'itw ol a n.ition. 

♦ ♦ ♦ 

Science should lie the highest personification of 
nationality because, of all the nations, that one will be 
foremost which shall be first to progress by the labours 
of thought and of intelligence. ' ’ 

♦ ♦ * 

Nothing is more agreeable to a nufti who has made 
science his career than to increase the Clumber of dis- 
coveries, but his cup of joy is full when the result ol 
his observations is put to immediate practical use. 


Blessed is he w'ho carries within himself a God, an 
ideal, and who obeys it ; ideal of art, ideal of science, 
ideal of the gospel virtues, therein lie Jiie springs of 
great thoughts and great actions ; they all reflect the 
light of the Iiifin.ne. 

♦ * * 

. . . twa) contrary laws seem to be wrestling with 
eac'h o'l'lier nowad.iys ; one, a law of blood and dearth, 
ever imaging new means of destruction and forcing 
nations to be constantly ready for the battlefield — the 
other, a law' of peace, work and health, ever evolving 
new means ot delivering man from the scourges which 
beset him. 

* ♦ ♦ 

. . . the characteristic of erroneous theories is the 
impossibility of ever foreseeing new facts ; whenever 
such a fait is discovered, those theories have to be 
grafted with further hypotheses in order to account for 
\hcm. Tr( 7 e theories, on the contrary, are the expres- 
sion of actual facts and are charai Lcrised by being able 
to predict new facts, a natural consequence of those 
already known. In a word, the characteristic of a 
true theory is its fruitfulness. ^ 


2C3 
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The Influence of Pasteur on the Development of Bacteriology and the Doctrines 
of Infection and Immunity. ; 

, Uy Prof. William Bulloch^ F.R.S. 


the ancients the cause ot plagues and epidemics 

X was a great mystery. Such visitations were 
regarded either as punishments administered by the 
Omnipotent to chastise his erring creatures^ or as the 
foul work of a spirit or demon who possessed the powers 
of evil over men. It was natural that human beings 
who possessed the ability to ward off the avenging 
hand or to neutralise the deadly effects of a cac'odemon 
should be esteemed or^ indeed^ \enerated. This was, 
no doubt, the origin of the iFsiulapiap worship in 
ancient times, and was the source of charms, the use 
of which is not extinct even now'. In any case, the 
cause of disease w'as believed to be something super- 
natural, and this was the current doetnne down to 
the Middle Ages, to be replaced by the view that the 
cause must be sought in some natunfl jihenomenon 
rather than a \ague supernatural element. Among 
natural ('arises of disc'ase were retkoned deleterious 
changes in the air from miasms emanating from the 
soil, the effluvia given off from unbiincd bodies, and 
su(.h like. (Tanges in weather were also bclie\ed to 
be effective, and a vague “epidemic ('onstitution 
a “ genius epideniK'us ” — was utilised to explain the 
repeated appearance of diseases like small-pox, measles, 
influenza, and scarlet fc'ver. There w'ere also those 
who believed that telluric influences like cartlKiuakes 
and floods, or celestial [ihcnomena like the conjunction 
of planets or eclipses, w'cre responsible for the sub- 
scciuent outbreaks of epidemic disease. 

The idea that disease could be contracted by contact 
with the sick, although am lent, was ne\er popular 
and played no important jjart in the evolution of 
medical doctvuc until the sixteenth century, wdien its 
mam elements were clearly formulated by Jerome 
Fracastori (1483-155^) whose work “cDe (ontagione ” 
(1546) constitutes a great landmark m medical history. 
Hj; clearly differentiated {a) contagion by ^ntact, 
(b) contagion by fomites, and (c) contagion at a 
distance. The starting point of his work w'as the 
appearance of syphili; , 'dmh spreaiJ over JCurope as 
a great pandemic at the end of the fifteenth and llie 
beginning of the sixteenth century. In addition to 
syphilis, small-pox, itch and hydrophobia were clearly 
recognised as contagious, (’ontagion, howc\er, did 
not explain all e[)idemic diseases. For example, it 
was clear that, although malaria affci ted lar^c niindiers 
of p'cojde, it was not dangerous fpr the healthy to come 
even in remote contact with the sick. Such a disease 
was believed to be due to some pollution of the air— 


a miasm, mal aria, emanating from marshes. In this 
way miasmatic were differentiated from contagious 
diseases, while later, a group of miasmatic-contagious 
di.seases was included. In 4II cases the- miasm, which 
was not believed to be trarfsmissible directly, w'as 
regarded as undergoing some process of maturation 
in soil, air, or water. At this period, indeed, the 
influence of the soil and air was regarded as paramount. 

By degrees, however, the doi'trine* of* infection 
clearly emerged and passed through three phases. 
At first there w'as the idea that the disease cause was 
poison was not more nearly defined. The poison was 
then regard('d as the action of a ferment, and the name 
zymotic still persists. Lastly, in the nineteenth 
century, the idea became prevalent that the disease 
('ause is not a vague chemical ferment but a living 
lermentmg agent- a conlagudn vivun:. The foundation 
of this great advance is to besought m the cla.ssical 
observations of Cagniard-Latniir (1836) and Theodor 
Schw'ann (i<S37) that yeast— a substance known from 
time immemorial — is a living organism reproducing 
Itself by a proiess of budding and producing chemical 
changes in certain substances termed fermentable. 
Si'hwann, in particular, .showed that while no yeast 
cells are to be found in tre.sh grape juK'e, their addition 
to such grape juice is followed by tlie infallible signs 
of feimentation and the production ’of gas. This 
view', opposed as it was to the prevailing teaching of 
chemistry, was at first ardently opposed, but in due 
course was accepted as indicating the truth, 
t (Jiie of the earliest investigators tfc realise the 
possibilities of the work of .Sthwanli was Ilenlc the 
anatomist, and so long ago as 1840 he developed’ the 
idea, on theoretical grounds, that microscopic living 
beings might be the causes of disease ; w'ith a remark- 
able jirescience he set* forth the principles whereby 
this might be experimentally proved. Indeed, his 
suggestions constituted the nucleus on which, forty 
years later, the wh()Ic modern^ fabric of the etiology 
ot infectne dl^eases was erel.ted. Even so far back 
as 1835, Agf'stino Bassg ol Lo(h, showed that the 
musiardine disease of .Silkworms was due to infection 
by a fungus. In 1839, .Schonlein demonstrated the 
existeme of the Achorion fungus in favus, and Gruby 
(i8.j 3) found the Trii hophyton fungus in ringworm. 

A new stream of discovery had set in, no longer 
chcracbcrised by^ vague philosophical speculation but 
by hard fact.'* established by experiment. To this 
advancing current Louis Pasteur was the main con- 
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iributor, and it was chiefly his work that led to the 
so-called “germ theory” of disease, which by 1876 
became an established tact. Pasteiisls work on 
fermentations showed that different chemical products 
are the outcome of the activities of particular microbes, 
subsisting in hnd utilising the fermentible substances. 
His observations on the alcoholic, lacti(', butyric, 
acetic, urea fermentations, and the abnormal fermenta- 
tions of wines and beerS, a*ftj classic and have»remained 
the teaching of to-day. It ^as by an accident that 
he was dragged into the conflul on spontaneous 
generation and hetcrogencsis, and in a short time and 
by unsurpassed tcchnitjue answered the question in 
the “ not proven ” sense. Of his principal paper on 
this subject published in 1862, Tyndall, himself a great 
experimenter, has said that “ clearness, strength, and 
caution with consummate skill for their minister were 
rarely more strikingly displayed than in this im- 
perishable essay.” Pasteur’s works on femientation 
and on spontaneous general ion acted like a leaven on 
rnedual thought, and was the principal (arise of the 
immense advances w<hich, shortly afterwards, took 
place in our ideas of disease causes. In particular 
his demonstration of “ panspermia,” the idea that 
germs abound everywhere, was the origin of the life 
W'ork of Lister on the piotcction of w'ounds from 
extraneous contamination and his loandation of 
antisejjtic surgery— the greatest adxance evei made 
in medical art. While Taster thuaighout his tile 
always referred modestly to his own share in the work, 
it is by no mgans to be supposed that he was a mere 
imitator of Pasteur. Lister was the first to visualise 
the enormous jiractical importance ot Pasteur’s work, 
and hiinsetf was the creator and the gieatest exponent 
of the w liolejintiseptic advance. * 

ft was also »l\isteur’s demonstration of speciJic 
fermentations that led Davame (1863) to icnew his 
observations, on the bactejldia seen yeais belore b) 
him with Rayer in anthrax blood, and by Pollendcr 
and JJrauell, Pa.stcur himself followc'd all tIlc^e 
advances with keen insight and a[)pie( o, .ind was 
thereby firought* into jxrsonal ( ontact with disease 
processes although h* had no rnedual tunning In 
particular, he spent I lie kiter part 'of his life 111 dm idal- 
ing infectious ammiil disease! like lowl dioleui, swme 
erysipelas, anthiax, and h\ dnqihobia. Not only did 
he show that these diseases aie due to spei'i^l mi< robes 
differing from each other and prodiumg tlie specific 
disease, but he was enormously ahead ot his tmu' m 
discovering, prophylactic measures hy whuh tTifse 
diseases qm be prevented by inoi illation. One ot 
his greatest di.scov eries— and one vv^iich pervades all 
his later work — was the clcmonst^ilion lluit an 
attenuated living virus, i,e. one no longer capable 


vii 

of causing fatal disease — can by inoculation lead to 
the prevention of fatal disease. As Jennerian inocula- 
tion of calf lymph belongs essentially to this category, 
Pasteur f^roposed to designate the method by the 
name “ vaccination,” Mthough, in so doing, the 
etymological significance of the word was lost. Pasteur 
was the discoverer of extraordinary forms of microbes 
which live without air — anaerobes— and himself dis- 
covered the first disease-producing microbe of this 
class, namely, Vibrion scpluine. Since his time the 
knowledge of pathogenic anaerobes has grown to a 
special department of bacteriology. 

by degiees the fundamental doctrine of the specificity 
ot disease hei'ame firmly cslahlishcd. The idea first 
emanated frc?m tlie fertile mind of Jk F. bretonnej^u, 
the French clinician, who in the Jicginning of the 
nineteenth (entury overthrew the prevailing doctrines 
of broiissais, and showed that diseases vary from 
clifterences in cauu uither than from the intensity 
ot the cause o|;-jlhe environ n.enb, 'J’lu' actual demonstra- 
tion of .specificity in mlective disease is,one of the great 
achievements of modern pathology, tind was shown 
in particular hy Robert Koch, who in 1876 introduced 
simple methods for bacterial ciiltisation which have 
not been materially alleied down to the present time. 
Koc'h’s principle utilised media {eg. gelatine) which 
w'ere fluid at one temperature and solid at another, 
by disseminating tlie microbes m the fluid medium 
and suddenly solidifying it the bacteria were, so to 
speak, imprisoned and started to grow and in this 
WMV ‘'pure cultures” were easily obtained. Viewing 
Koch’s pure cultures in J.ondon in i88i in Lister’s 
lahuratory at King’s College, Pasteur, turning to Lister, 
said, “ ("est Line grande deeouverte.” It was the 
applu'ation of Koch’s method in his own hands and 
tbosC‘ of his assistants that, m the decade 1880-1890, 
rev olnliomsed the subjext of disease causation, and 
led to the discovery of more solid facts ?han had been 
possible since the dawn of civilisation. 

Th(’ chscowry of the microbes of tuberculosis, 
cholera, diplilhena, jj;]anders, and enteric fever in this 
decade^ renders it one of the most fertile in the history 
()l mc*(hc inc>, and w-as the classic al period when the 
science* of bacteriology was founded. Since 1890 the 
current has flowed in another direction, namely, 
towards the prevention and cure of specific infective 
disease hy specific remedies, and it was here that 
Pasteur’s mam work on tlie effects of attenuated virus 
led and still Ic-ads the way. When one calmly surveys 
tlie immense progress of medical science in the last fifty 
• yc-.irs it w'li^, we think, be aclinittc'd by future historians 
that Its progress and success were clue largely to thework 
i^iitiatcd with so mucli imagination and carried out with 
such incomparable technical skill by Louis Pasteur. 
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Pasteur and Preventive Medicine. 

' By Prof. J. C. G. Ledingham, ii'.R.S. 


I ^ASTKUR’S life-work is a finished symphony, a 
srienre in miniature, and it is, perhaps, not 
l^enerally a{)prc('iated that the Master was well advanced 
in years when lie commenced tiic finaf chapter which 
witnessed that remarkable series of experiments in 
prophylactic immunisation which culminated in his 
dramatically successful attack on rabies. This crown- 
ing victory over a dreaded scourge was rendered possible 
by Pasteur’s profound faith in the iinmunising powers 
of attenuated viruses — a faith which his previous 
experient'e with fowl cliolera, swine erysipelas, and 
anthrax had hut strengthened. It was in essence the 
faith of jenner. ‘ 

Pasteur commeni'ed the final chapter of his life, 
which he devoted to preventive medicine, as the com- 
plete comparative pathologist and he remained one to 
the end. It is true that«towl cholera aiW anthrax were 
among the few infec'tions of which the microbic agents 
were at least known, though meagrely studied. The 
great chain of discoveries m the causation of human 
infections dating from the early 'eighties, and inspired by 
the genius of Koi'h’s pure ( ulture studies, was yet un- 
forged, and in that work Pasteur and liis school look 
little share. To Pasteur the ai curate knowledge of a 
virus was simply a stimulus to attack the disease on the 
[ireventive side, but neither to him nor to his great 
contemporary Lister was this .stimulus an essential 
one. If a virus could be demonstrated and cultivated 
outside the body, so much the better. Attenua- 
tion was all the simpler. So when he ('ame to 
rabies, ignorance of the ac tual virus did not deter him 
from the attempt to attenuate its viruleme by an 
ingenious method of his own and to render it amenable 
for prophylactic use, Jlis demonstration of the pre- 
dilection of Values virus for brain and spinal cord 
supplied the key that opened the secret door. 


It is fortunate, perhaps, that Pasteur’s activities 
in preventive medicine were solely c'oncemcd with 
veterinary disease. There he had full scope for animal 
experiment on the large scale and he c'ould assess at will 
the value of a prophylactic measure ui)der ('ontrolled 
experimefital conditions, ‘/hai day at the farm of 
Pouilly-le-Fort when he Arrived to find the vaccinated 
sheepand cattlealive and well, while all the unvaccinated 
controls were dead or dying of anthrax, must have been 
a glorious date in a calendar that held motny fuch. But 
all systems of immunisation, whether in man or animal, 
when brought to the test of the field experiment, reveal 
their relative value, and Pasteur’s es.says have been no 
exception to the rule. His guiding principles in im- 
munisation have, however, easily stood the light of 
fifty yeans and never w'erc they more keenly debated 
than to-day, when the factors that control the vagaries 
of bacterial virulence arc just begiijning to be under- 
stcjod. Pasteur was, perhaps Unconsciously, the first 
exponent of bacterial variation, a field of work that 
exercises many minds to-day and bids fair to yield a 
rich harvest. Attenuation was secured by Pasteur in 
several different ways, in fowl cholera by prolonged 
inc'ubation of the virus, in swine erysi{)cla.s by pa.ssuge 
through another animal species, and in anthrax by 
altering the temperature of incubation. 

What amount of success has been achieved since then 
in pro[)h) laxis against human infectionit is due to the 
substitution of the killed for the attenuated live virus — 
certainly an expedient, but very possibly a retrograde, 
modification of Pasteur’s principle. The solution of 
the mysteries of Uttenuation, to which renewed study is 
being devoted, may yet open up nav vistas in pro- 
phylaxis and in serum-therapy, but to Pasteur’s pioneer 
work in this field, preventive medicine must for ever 
pay homage. 


Pasteuf in Crystallography. 


By Dr. A. E. H 

I T is very rare indeed that a scientific man of our 
time is ecjually distinguished for his researches 
in both the great fields of natural .sc lence, the chemico- 
physical and the biological, yet this is true of Louis 
Pasteur. His fame as a chemical tryslallographer was 
assured for all time by his brilliant discovery, as a young 
man of twenty-six in the year 1848, oi the true nafure 
of U'rlanc acid, liy his measurement of tliA crystals of 
the two optically active varieties, and by his revelation 
of the connexion between right- and Ieft-handednei..s 
of crystalline form (enantioniorphism) and optical 
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activity. This particularly • interesting pioperty of 
rotating the plane of polarisation tjf a ray of polarised 
light has been said by Prof. Percy Frankland to be 
“ the distinctive seal of nobleness exliibited by the 
aristoc racy of chemical compounds.” The distinction 
acljicvcd by Pasteur in the biological world, great as 
it IS, rendering Jus name a household word among us 
anjl one to be blessed by generations yc-t to come, 
is thus at leajt ecjualled by his pioneer services to 
crystallography. 

It IS somewhat remarkable that Mit.sclierhch in the 
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y^ar iSig should have made his relehratcd distoverv 


of isomorphism durin^r his first research, that ScheeJc 
in 1769 should iiave isolate?! tartaric acic>as the result 
of hts first investigation, and that Pasteur in 1848 
should have disc overed the great principle of. enantio- 
morphism and the gcneialisation connecting it with 
optical activity now known m crystallography as 
Pasteur’s Lavij, as the result of his earliest research. 
Youn|j^ post-graduates Seltfng forth on their first steps 
in scientific research may ffiicl great encouragemetu 
from these interesting facts. 

In the year 1819 an acidic substance greatly resem- 
bling thcifariaric acid discovcrc'd liy Scdu-ele had been 
found in the grape-juice vats of 'J'hann in Alsac’c, and 
in 1826 it was investigated by Gay Lussac', who was 
obliged, however, to c-onfess himself pu/,zled as to the 
nature of the substance. Gmelin also examined it 
in 1829, with a similar result, but he at least gave it 
a name, Traiibcnsaure — acid of grapes —which was 
translated as racemic ac id in France and Ivngland. 
Subsecjuently Per/'elius tackled it, and got so far as to 
firove that its emfiiricM c onifiosition w'as (^llgOc, the 
same as that of Sc heele’s tartaric acid, this ofiserva- 
tion being indeed the introduction of the princ iple 1 
of isomerism into cliemistr). Shortly alterwaids | 
Ihot, who subscc[uently became the c'lose fiiend and | 
admirer of Pasteur, in tlie course of hi.- [)ionc‘er w'oik 
on the rotation of the plane of iiolarisalion of liglit by 
c'ertain specific substances, examined for lotatory 
power 'both this racemic' acid and tartaric acid llc‘ 
found that the latter, both the crvstals and their 
solution in water, rotated the [dane of polarisation to 
the right, but that rac'ernic' acid was c>[)ticMlly inactiv e. 

It '\'as at tins junc'tiire that Pasteur took up the 
study of thc^subjec't, conc'cntrating ifis attention first 
on racemic' acid itncl its salts. One of the most re.ichly | 
obtainable is sodium hyclrcjgcn rac'emate, and when 
to the solution of this salt i« water ammonium hydrate 
IS added, the salt sodium ammonium riUematc crvstal- 
liscs out on standing, its c ogiposition being f 
NaN 1 14 . 4TT2O. It wMs in cxaminin,., Iicse crvstals 
that Pasteur made the initial disc-ovcry which led to 
all the rest. For he^observed that m some of the 
crops olitained all the individual* crystals were eithc-r 
right-handed or left»-hanclecl, •the two va^ricMies being, 
when analogously cciually developed, the mitror- 
image.s of each other. Moreover, cr>stals of fit her kind 
at will could be obtained from a metastable (saturatc'd 
at 28'^ ('. and coeded to ordinary tempeiatiue) solution 
of the salt l)y touching the solution with a ci)stal of 
the desired variety. The crystals belong ^to the 
rhombic bisphenoidal c lass 6, the fa^'cs of comple- 
mentary bisphenoids being present on opposite sides 
on the two kinds of crystals. 


On c'cdlccting crvstals of each variety apart, redis- 
solvmg them .incl rec-rv stallising, the fresh crystals 
proved to fie of the s.ime kind as those dissolved; 
and on pR’cipitafjng a solution of c'ach variety with a 
soluble IcMcI salt and decomposing the precipitated 
lead salt by nic'ans of sulphuretted hvdrogen, Sc'heele’s 
ordinary dextro-tartaric' acid was obtained in one 
case, w'hile the other variety gave c]Uite a new form of 
tartaiic' ac id. the crystals ancl solution of which rotated 
the plane of polansation to the left. 'Phis was, in 
fact, the isolation by Pasteur of iTvo-tartanc ac'id. 
hdiither, on mixing the two separate ac'icls thus derived, 
light-handed and left-handed, he noticed that heat 
was evolved^ a molecular combination of the tw'o 
varieties oc’c'urrmg, the product being raeemic' ac.*id, 
whic h c rv stallisc'd. out with a molc'cule of water of 
crystallisation, ( . Il> 0 . Thus he disc'overed the 

true nature of rac-emu ac id, namely, that it is a mole- 
cular compound of the two n]ni(ally active tartaric 
ac'icls, the two»v arieties exacli^' neutiahsing each other 
ancl producing therc-by ciplical iiiactivrty. 

Pasteur must have had some considerable c-rystallo- 
giaphic knowic'clge, for he measured c rvstals of dextro- 
tartaric' acid ancl made observations with levo-tartaric' 
acid which were adeciuate to prove* that its crystals 
were the mirror images of those of the ordinary dextro 
acid 'Phe ciystals belong to the sphenoidal c'lass 4 
of the monoc'lmic system. 'Pypual c rystals of the two 
varieties are shown in the accompanying Figs, 1 and 
2, and It Will be c'Icar that the dextro variety. Fig. i, 



exhibits the rigl^t clino-prism {ori}, w'hile the heva) 
vane)}. Jig. 2, has only the left clmo-prisin {01 1| 
developed, of the two possfiile s[)henc)ids, the dis- 
tinc’tiv? forms of this class of lower than holohecital 
sj miuetiy. 

'Phese crystals of the two o])ticall> ac'tive tartaric 
ac'ids are anhydrous, conespuiiding to the formula 
('.jllgOj.. Gn the other hand, racemic acid, as already 
mentioned, crystallises with a molecule* of water, ancl 
the crystals are cjuite different and of only one kind, 
belonging to the junakoiclal holoheclral class 2 of the 
tnclinic system, as subsecjuently established by I)e 
la Prevoslifye. The combination of the two optic^dly 
active varieties, howevwr, is so loose that the separation 
into the two kinds alrcacly desc ribed is possible, under 
the specific conditions stated. 
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In the year 1850 Pasteur discovered yet a fourth 
\anety of tartaric acid- meso-tartaric acid— which 
is truly and [)( rmancntly witJiout action on the plane of 
polarisation ol light; and so is quite ,.unresoh/al)le into 
two optical antipodes. This further fact threw' great 
light on the subject, and eventually Pasteur showed 
that the explanation of the whole matter is to be found 
in the symmetry or dissymmetry of the chemical 
molecules themselves. Not only is the empirical 
formula the same for all, but the ('onstitutional 
formula written in one plane is also identii'al, namely, 
niOH-COOII 

I I but the atoms or groups are diherently 

ClTOH-COOIf 

disposed in space in these difTerent phyucal isomers, i 
Physical isomerism is possible when the substance 1 
possesses what has since been called an asymmetric 
('arbon atom, an atom of carl>on of which the four 
tetrahedrally disposed wilency bonds are satisfied by 
four different elements or groups. Optical activity 
is usual in all such cases, but it has more recently been 
shown that it is not the absolutely essential condition 
for the development of optiial activity, the absence 
of second order symmetry elements (planes ot sym- 
metry or second order axes) and possession of only 
first order (axial) symmetry being the more truly 
determinative condition for the dcvelo[)ment of two 
enantiomorphous varieties of jiliysical isornerides and 
of their accompanying opposite optical activities. 
Tartaric at id, however, does possess this essential 
condition, and it has also two asymmetrit carbon 
atoms, namely, those in the tw'o ('lIOll groups (starred) 

f . w , n:HOfi-(;ooii , , 

ol the constitutional formula 1 , and the 

*(T 101 !-r 0 ()lI 

group of atoms in one half-molet ule may be either 
symmetrically disposed with respett to those of the 
other half-molecule or differently disposed. When 
they are synflmetncally arranged, internally compen- 
sated, the whole molecule is optically inactive, this 
corre.sponding to the Vase of the truly inactive tartaric 
acid ; when they are iinsymmetrically arranged they 
at% so in either a right- or a left-handed manften the 
crystals being helically constructed (recently confirmed 
by X-ray analysis) as a right or left sirew', giving nse 
to the tw'o optical enantiomorphous antipodes, as in 
the case of dextro- and la-vo-tartanc acids. Kaiemic 
acid, the molecular combination of the two last 
mentioned, is the case of external c ompensation as 
regards the molecules. 

The w'ork during the present year of Mr. W. T. 
As^iury in the laboratory of Sir William llragg, on the 
X-ray anal) sis of tartaric acicf, the results of which 
have just, most opportunely, been communicated , to 
the Royal Society, has proved without a shadow of 


doubt that the four atoms of carbon in the molecifle 
of ordinary dextro-tartaric acid are, in very truth, 
spirally arranged . This is d most welcome confirmation 
of Pasteur’s great work on the very eve of his centenary. 

The principles on which the whole of these results 
arc based were eventually summarised* in what has 
since become known as Pasteur’s Law, which may be 
briefly stated thus : — “ If the atoms of a chemical 
molecule M>e di.ssymmctricaRy arranged, this molecular 
dissy-mmetry implies the^iossihility of the existence of 
two oppositely complementary configurations of the 
molecule. Ilolh varieties have the same chemical 
properties, and they are endowed alway;s ^}(lth equal 
but oppositely directed rotatory power. The presence 
of molecular dissymmetry therefore reveals itself by 
this rotatory power of the molecailcs and is wholly 
determined by tlicir chemical constitution. When 
the atoms of a chemical molecule are dissymmetric- 
ally arranged, tlie fact is at the .same time lictrayed by 
tlic (KTurrence of the two varieties in c'omplementary 
non-superposable crystalline forms,, possessing screw 
axes of opposite winding.” *• 

This jnirely chemical and crystallographic work of 
Pasteur was connected witli Ins later bacteriological 
and zoological work by the further pioneer observation 
that when the spores ol the ferment PeniciJlium 
glaitcuni were added to a solution ot racemic ac'id 
containing a small quantity of phosphates (which 
appear to be essential to the life of the organism), the 
dextro component of the molecular compound' of the 
two varieties of optically active tartaric acid is some- 
how isolated and eaten iqi by the organism, leaving 
the lievo component untouched so long as any dextro 
acid remains. Why this is so is a mystery still, con- 
nected with life^tselt. liy arresting the^ferrnentalion 
at the psychological moment, the residual lycvo variety 
can thus be isolated and crystallised out tolerably pure, 
and its isolation was, as a^natter of fact, tlius cflected 
for the first time in y^et a second manner by Pasteur, 
and its crystals shown by liim to be the mirror-images 
of those ot Schcelc’s ordinary dextro-tartaric acid. 

Thi.s observation by J’asteur has developed into a 
general method lor the fissure* and separation of the 
tw'o separable varicl^ies of a raeemie compounci— for 
many such compounds ^lave siniic been discovered — 
and for the isolation of one of them, the other being 
cliosen income my.stenous way for preferential destruc- 
tion by the organism, in assimilating it for its own 
nourishment and reproduction. Thus the great value 
of the classic work of Pasteur on the tartgric acids lies 
in^the fact that this group of compounds [proved to be 
but a type of a Targe class of substances, which exhibit 
physical isomerism in two enantiomorphous varieties 
that are optically active in opposite directions and 
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combine molecularly to form compounds of racemic 
cliaracter. His methods and his law have thus come 
to be of wide, indeed genotal, applicatioji to all such 
cases. With regard to the deeply interesting question 
why so" slight a difference of nature, between two 
varieties of a*sul)stan('e, as a mere difference of type 
of helix — right- or left-handed — along which the atoms 
are arranged, should be a sufficient cause for the 
different behaviour of a Ihfing organism brought into 
contaft with it, remains st^H unsolved. The fact. 


however, has been amply confirmed over and over 
again, as well as by fimil Fischer’s results on the 
selective fermentatibn of sugars by yeasts, so that it 
appears if the action of eva*ry living organism 
corresponds to only a jfhrticular arrangement of the 
atoms in a chemical molecule. Pasteur himself says 
(i860), and with these words of still valid portent this 
article may well conclude ; “ 11 y a li des myst^res„qui 
preparent a I’avenir d’immenscs travaux et appellent d^s 
aujoiird’hui les plus serieuses meditations de la science.” 


Pasteur’s Early Research 

, , By Prof. 

"'HE purely chemical researches of Pasteur, under- 
taken when he was a young man of twenty-two 
years of age, were all comprised within the epoch 
1844-1860, during the latter part of which he was also 
actively engaged on his great work on fermentation. 
Pasteur’s fundamental contribution to pure chemistry, 
the idea of the asymmetric arrangement of the atoms 
within the molecul|3, has proved to be one of the most 
fruitful conceptions of •the science. The experimental 
methods which led to its development have provided 
chemists with a weapon by whicli many of the mo.st 
difficult and subtle problems have been successfully 
attacked ; a weapon which still maintains it.s place in 
the armoury of the chemist and is every day turned to 
fresh acc'ount. 

Pasteur’s fundamental experiment on the resolution 
of the racemates, and the dramath' scene 111 which his 
great discovery was recognised by the veteran Biot, 
are among the classics of chemical literature. The 
thrill accompanying the culmination of this his first 
successful research, the memory of that jo>ous nervous 
excitement N^ich prevented him frofn again looking 
into the polarimetcr, must have always remained 
vividly present to his mind and can never have been 
effaced even by the ever-inc/easing flood of discoveries 
which marked his later years. 

vStereochemical relations are now so w-ell established 
and so universally admitted that it is difl'' nit to realise 
the intrepidity of Pasteur’s theoretical deductions. 
He saw at once that tli« asymmetry of his tw'o tartaru' 
acids would lead them tp form Tlitfercnt conqiounds 
with an asymmetric (opttcftlly active^ base. On 
making the experiment, after many abortive attempts, 
he at length had the satisfaction, second onfy to that 
experienced at the successful resolution of the race- 
mates, of obtaining crystals of pure cinchonicine 
Igevotartrate. by the crystallisation of the racemate of 
this optically active base. Thus was established the 
classical chemical method for the resolution ot asym- 
metric compounds. 

It is of special interest, in view of the later direction 
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of Pasteur’.s scientific work, that he at once perceived 
the bearing of his new discoveries on the chemisfry 
of the living organism. It was only among the pro- 
diKts of vegetable and animal life that he found 
substances the molc<ules of which were asymmetric. 
In the mineral kingdom and among the synthetic 
products of tiic organic chemist molecular symmetry 
held undisputed sway, lie therefore regarded the 
living organism as the sole source of asymmetric 
molecules, the cell acting as “ a laboratory of asym- 
metric forces.” Observation soon reinforced these 
thcoretiial ideas. Struck by the "spontaneous” 
fermentation of a solution of ammonium tartrate, he 
transferred a drop of the fermenting li(|Liid to a solution 
of ammonium racemate and found that when the 
fermentation which ensued had ceased the loevotartrate 
was quite intact whereas the dextro-acid had dis- 
appeared "Thus” .says Pasteur, in his lectures 
on Asymmetry ,1 i860, " the conception of the influence 
of the molec'ular symmetry of natural organic products 
is introdiK'cd into physiological .studies through this 
important criterion (optical activity), which forms 
perhaps the only sharply ilefined boundary which can 
at the present day be drawn between the chemistry 
of dead and living nature.” * 

It wa.s. aiTording to Duclaux in his charming bio- 
graphy " Pasteur, histoire d’tm esprit,” another 
aspect of the relation between organisms and the 
as}mmPtry of their products which led him to tfic 
study of fermentation, his next great field of discovery. 
Am)l alcohol, the optically acti\n (on.'.tituent of fusel 
oil, was at that time universally supposed to be derived 
from the sugar, although it is now known, through the 
brilliant researches of Felix JChrlich, to be a product 
of the decomposition of protein. This substance was 
assumed by the opponents of the vitalistic theory of 
fermentation, which had been based on the discovery 
»f the \i\m^ nature of yeast in 1837, to owe its optjeal 
activity to the parent Tnolecule of sugar from which it 

* Quoted from t'cankland’s Pasteur Memorial Lecture, Jour. Chem. 
Soc., 1897. 


in Pure Chemistry and Fermentation. 

Arthur 
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was derived. Pasteur, in view of his experiments on 
the deconiposilion of active substances, which gave 
rise to inactive products, could riot accept this idea, 
and, regarding living beings as the sole, source of 
asymmetric molecules, was Strongly inclined to the 
[)elief that in the production of the active alcohol a 
living organism must have intervenetl. With char- 
acteristic energy lie commenced the study of the 
lai'tic and alcoholic fermentations, the results of which 
(published in 1857 and i860) were of such far-reachmg 
and unexpected importani'C. The lactic organism — 
hitherto not only unknown but almost unsuspected — 
was discovered and shown to be the specific cause of 
tlic (liemical change of sugar into lactic acid. In the 
sapie way he sliowed that being yeast wifs the cause of 
the alcoholic fernymtat ion of sugar, and trium])hcd over 
the objections and arguments of Liebig by growing 
yeast in a syntlietic medium, whu'h contained only 
mineral salts and well-known pure stable organic 
substances. By this b^^ld stroke Liebig’s contention 
that the fermeiit wais an unstable substance formed by 
the action of air on pKuit juices ('ontaining sugar was 
totally overthrown, and with it tell his theory of 
fermentation, according to which the instability of the 
ferment was transferred to the molecule of the sugar. 

Pasteur, who had at once discovered that carlion 
dioxide and ah'ohol were not the only products of 
alcoholic fermentation, but that .succinic acid and 
glycerol were alway s formed, in addition to the new-born 
cells of the organism, regarded fermentatiem as a physio- 
logic'al act by which the yeast acciuirc'd some material 
essential for its life from the fermented sugar. No 


fermentation without life was his deliberate conclusion. 
He was not, however, heedless of the attempts made by 
Trauhe and others to attribute fermentation to the 
presence of ferments in the living cell, and we are told 
by Roux that he made many vain attempts by grind- 
ing, freezing, and plasmolysing yeast oells to obtain 
evidence as to the existence of such a ferment. It 
is strange to reflect that it was in all probability an 
unforturwte selection of a* yoast unsuitable for the 
purpose of such experiments that led to these repeated 
failures, and that })ut for this he might have anticipated 
Buchner by a quarter of a c'entiiry and have advanced 
one step further towards the elucidation of this com- 
plex problem. * * 

Buchner’s great disc:overy (1897) showed that 
Pasteur had gone too far in his generalisation. The 
act of fermentation was shown to be a chemical change 
jiroduc'cd in the presence of a non-living agent, separable 
from the cell, an agent the comple.xity of which still 
awaits c'omjdete resolution. It is the production of 
this es.sential instrument of change that is a function 
of the living cell, and the physjolof^ical significance of 
the act of fermentation is, in all probability, not the 
accjuisition of material but of energy. 

It was Pasteur’s great ac’hievement in these researc'hes 
to have cleared the ground for futuie work. The old 
indefinite ideas were shown to be wrong and it was 
definitely proved that eac'h different type of fernu'nta- 
tion was due to a specific organism. Here the modern 
study of fermentation begins, and every worker. on this 
subject must look bac'k with gratitude to Pasteur’s 
researches as the ultimate inspiration ol his labours. 


Pasteur and the Fermentation Industries. 

By Prof. A. .R. I.inc;. ' 


L OUIS PASTLUK, one of the great figures in the 
.scienftfic world of the nineteenth century— and 
there were giants in those days— was a man whose 
studies covered a m«re extensive rafigc than tliosc of 
perhaps any other scientific man c»f his time, while his 
rdkearches liave had a correspondingly far-«L‘aching 
influence on both pure and applied science. Pre- 
eminently an academic worker, he was able to apply 
his di.scovcries to prcv'-nllve medicmc, surgery, agri- 
culture, bacteriology, and the fermentation industries. 
Some of his later work vvas, indeed, actually taken up 
with a distinct practical objective. But the suctcss 
achieved in his researches in applied science must be 
attributed solely to his profound studies in pure sc ience, 
without which he would not have been iji possession 
of the means of attac king proNerns in siic'h a manner 
as to obtain results of direct benefit to mankind. Jn 
this connexion it may be pointed out that one of the 


outstanding features of his genius vvas his remarkable 
pre.se ience, which cnablccUliim to turn [uirely academic 
work to utilitarian ends. As an example of the 
practical trend of his mind, his rcmark.s in the preface 
to his celebrated “ Ivtudes sur la bi^re ” (Knglish 
Translation) may be cjiioted ; 

“ I am convinc ed,” he says„ ” that 1 have found a 
precise, pracTic.d stilution of the arduous problem 
whic h I propo'-ed to m^'^c ir. . . . These new studies 
are based 014 tlie same' {irmc'iplcs* which guided me in 
my resc'arches on wine, vinegar, and the silk-worm 
disease principles, the application of which are 
piactically unlimitc'd. The etiology of contagious 
diseases may, perhaps, receive from them an un- 
civpcctecl light.” 

If we are to understand the causes which led to 
Pifsteut’s association with the ferm?jntation industries, 
wc must c onsider briefly his early work. It is an old 
tale, yet one worthy of repetition. From the College 



Supplement ot "Nature," December 2^,, 1922 


of Arbois, he proceeded to Besan9on and entered the 
Ecole Normale in 1843. Here, as a student of chemistry, 
he came under the influence of Balard a»d of Dumas’ 
while his attention was turned to crystallography by 
M. Delafosse, assistant to Hauy. When in 1844 «iot 
presented to fhe French Academy of Sciences a paper 
by Mitscherlich, in which.it was stated that the sodium 
ammonium salts of racemic acid and of ordinary 
tartanc acid respectivdly’lvere identical nof only in 
chemical composition but ifiso in crystalline form, 
Pasteur, who seems to have been guided by Sir John 
Ilerschel’s discovery in 1820 of the opposite hemi- 
hedral rej^ti^ship of dextro- and Isvo-rock crystal 
or quartz, demonstrated to Biot’s satisfaction that the 
crystals of sodium ammonium racemate also exhibited 
opposite hemihedrism. lie was able, in fact, to separate 
by selection those crystals derived from ordinary dextro- 
tartaric acid and those derived from the hitherto un- 
known laevo-tartaric acid. Pasteur was, however, in 
the first place a chemist, and not long afterwards he 
discovered a chemical means of resolving racemic ai id 
into its enantiomorpiuc isomerides by fractional 
crystallisation of its salts with certain optically active 
bases. This was followed later by a third, a biochemical 
method, which depended on the fact that the green 
mould Penicillium glauciim, when grown in the pre.sencc 
of racemic acid, ferments the dextro-a( id preferably 
to the laevo-acid. 

It is possible that this last-mentioned clLsf'overy was 
the means of leading Pasteur into the domain of 
biology, in wj^ich branch of science he was destined 
to make such brilliant discoveric^s The commence- 
ment of his researches on yeast dates, however, fn.rn 
the >.ar 1856, when he ()('LupiecI the position of Dean 
of the l-’acuUy of Science at Lille Jfere he was con- 
sulted by a I0C41I distiller named Ihgo on certain 
difficulties encountered in the manufacture of al.'ohol 
from beetroot,. ^ 

Before describing Pasteur’s final conclusions on the 
nature of yeast and of ak'ohohc' fermentation, it v\ill 
be necessary to take a brief retrospec c glance on 
the state of our l^nowledge prior to the period cMtli 
which wc are dealing. • 

The cellular form of ygast had* been established so 
long ago as the seviaiteentfi t'entury by Anton Van 
Leeuwenhoek, and in 183b Cagniard-Utcnir obsencal 
that yeast c'clls are susceptible of rcprodiK'tion by a 
sort of budding, while a similar observation was made 
about the .same time by Schwann. Little ac'count vvas 
taken of thfse observations, however, and alcoho'lic 
fermentation was explained by the theories of Berzelius 
md of Liebig, the former ugarding ft as a catalytic 
ohenomenon, and the latter as one in which the ferment 
yeast) was a substance which decomposed readily. 


and in so doing set in motion the molecules of the 
fermentative matter. 

In the year i856,*Pasteur commenced his studies on 
yeast anci on alcoholic fermentation, and from that 
time dates his celebraf^d controversy with Liebig, 
which raged with fury up to the year 1861, when 
Pasteur had established anaerobic growth in certain 
micro-organisms, and had finally proved that yeast is 
a living organism. His further conclusion was that 
alcoholic fermentation is a phenomenon coterminous 
with the life of yeast. Still Liebig maintained his 
view tenaciously, and only modified it in 1870. 

It is possible,” said Liebig, ” that the only correla- 
tion between J;he physiological act and the phenomenon 
of fermentation is the production in the living celLof 
the substance which, by some special property analogous 
to that by which emulsin exerts a decomposing action 
on salicin and amygdalin, may bring about this decom- 
position of sugar into other organic molecules ; the 
ph} siological act, m this view, would be neces.sary for 
the producliog of this siibsti'ince, hut it would have 
nothing else to do with fermentation.” To this 
Pasteur replied, “ lei je ne contredirais encore pas.” 

Liebig’s final hypothesis was therefore similar if 
not identical with that of Berzelius, and we shall now 
see how it was reconciled ultimately with the views of 
Pasteur. Berthelot in 1858 suggested that fermenta- 
tion was the result of unorganised ferments (enzymes) 
secreted by the yeast, but to this Claude Bernard 
objected in i860. Brefeld in 1874-75 con.sidered that 
it was only when all the free oxygen in a fermentable 
liquid had been removed that the yeast cells commenced 
to excite lermentation, which he believed to be due to 
an enzyme. Pasteur in the (Xiurse of his work had 
tried in vain to isolate this enzyme, and he favoured 
the view that fermentation was a vital act of the yeast 
cell. In 1897 L Buchner extraited the enzyme of 
ahoholic fermentation from >east and l alled it z>miase. 

Pasteur’s lurther work on fermentatioi? is embodied 
m his celebrated treatise, ” Ivtudcs sur la bi^re ” 
(1876) 

“ Our misfortune,” he sa\s, ” prompted me with the 
idea of*these resean lies. 1 undertook them imme^i- 
atel\ after the war in 1870, and have since continued 
them without interruption, with the determination of 
perfecting them, and thereb) benefiting a branch of 
industry wla-rein W'C are undoubtedly surpassed by 
(icrniany. f am convinced that I have formed a 
precise, practaal .solution of the arduous problem 
which I proposed to m\ self- that of a process of 
manufacture, independent of season and locality, 
which should obviate the necessity of having recourse 
to the costly methods of cooling employed in existing 
processes, aid at the same time secure the preservation 
of Its products for any«length of time.” ' 

i’asteur’s vievks on alcoholic fermentation are some- 
what difficult to understand ; hence he met with many 



xiv Supplement to Nature * December 23, 1922 

opponents to his theories. They may be summed up 
in liis famous dictum — “ Fermentation is life without 
air.” lie recognised, however, the necessity for the 
presence of dissolved oxygen in a liquid ejndergoing 
fermentation. Were it not,* he says, for the oxygen 
which yeast meets with dissolved in the wort and also 
that whirli it .seizes upon when manipulated in contact 
with air — for yeast which has been deprived for some 
time of free oxygen absorbs this gas with the greate.st 
avidity—it would soon cease to act as a ferment. 

Pasteur, therefoic, lays the greatest stress on tlie need 
for aeration as a preliminarv to fermentation, and 
this was one of the most valuable of his suggestions 
relating to fermentation technology. 

‘•According to Pasteur, however, yeast is an amphibian 
living tlie aerobic life of an ordinary fungus, in which 
case in tlie presence of free aeration the maximum 
cell reproduction is obtained with a minimum of 
alcoholic fermentation or none at all, and secondly, 
as an anaerobe in whith alcohol prockiction is at its 
maximum togvtlier with a more limited I'ell repro- 

Centenary Celebrations. 

'' 1 ''llIRTV-ONls years ago. in the issue of Xaiuuk organised by the town and University of Strasbourg, 

^ for .March 2b, 1801 (\ol 4^^. p ,481), Sir James with the com urrence of the IMsteur Institute and 

Paget contributed to our S(ientific \\'orth\ seru-s an the approval of the famih of Pasteur. 'J'here, from 

illuminating account of tlu larccr and siientific Mav till (h'toher next, it is propo',ed to have exhibits 

researches of Louis Pasteur Ills son, Mr Stephen illustrating the advances of suence made as a result 

P.iget, in an artidc' in the present supplement, makes of Pasteur’s far-reaching disi'ov cries, while congresses 

clear the full meaning ot Pasteur’s work as the loimder for (lis< ussing (juesliuns relating to the prevention of 

of bacteriology, and expresses the admir.ition ol the disease will be held. It is hoped that it will be possible 

seientifie world for the lertiie fields of study 0])ened to preseive a section ot the exhibition as a permanent 

by him in inanv defiartments of natuial knowledge .Museum ot llvgiene, principally for demonstrating the 

This and other contributions witli wlm h wc Inivc bc.st methods ot dealing with public w'atcr suiiplies 

been favoured liv Prots Ihilloeh, Ledingham. Harden, .md similar matteis 

Ling, and Dr. 'rulton, will, we liope. be ae( epted as a On the opening da\ of the exhibition there will be 

modest tribute to the genius of an apostle ot s( lem e another interesting (cremony in the form of tlie inl- 
and supreme benelai toi of the Inim.in Ta< e Veiling ol .t monument to Pasteur w^ikIi is being 

The event, ot ('ourse. which we desire to mark bv erected at the University ot Strasbourg, 'fhe monu- 

tlie publication of this supplement is the centenaiy ot ment will l*e an obelisk carrvmg a medallion ol Pa.steur. 

Pasteur’s birth at DiMe on Dcc'ember 27, 1822 'I'he It lias been prov ided out (*' iunds subscnbecl troni many 

J’Veiieli Ac'ademy of Medic me will ( elebrate the centen- countries, towards wlmli a ( cimniiltce under the 

ary on Dec emlier 2(1 !)V a special meeting, which will presidency ot Sir ('harles Shenington, president of 

be addressed bv several distingiiislied men c)f si ien« e the Koval Society. wA .cble to forwaid a substantial 

(^n the lollowing dav' there will be a similar ^ssemblv contribution Irom this countrv It is expected that 

at tlie Pasteur . Inslitule, to which the .\cadciiiv ol a large and representative L;athcrmg Irom the sc icntifio 

Medicine will scud representative’s. In the United world will he jircsent on the'Iustoiu occasion of tlie 

States of AmericM the Xew \’ork \c ademv of Medicine unveiling ceremonv^ 

is organising an exhibition of books, m.iniisi ripts, The b'rem'h Uovernryent will jx“ represented at the 

pictures, and so on, illustrative of the life and work various olTifial celebrations In addition, the Parks 

ol Pasteur 'Idle e\hil)ilion v'vdl be opened formallv on ('orrespondent of the 7 ’////n sUite.s that the president of 

December 27, wlien a number ol Mislingiiished American the scnaton.il commission on education has announced 

medical men will give addrc'.ses on v.mous aspects that on the evening ol Deceniiier 27 the bells of Dole, 

of Pasteur’s weirk In Great Prilain the Allianc-e Pasteur’s birtbplac e, will be rung for the two minutes 

Franc^aise is entertaining M.M. Vallery-Kadot, descend- fifeccding 5 o’clock, and that the bells of tlie Franche- 

ants ol P.isteur, in P'ebruary, and Dr. Pasteur Vallery- (’omte from the plain ot the SaOnc to the cre.sts of the 

RiAJot IS to give an account of Ins grandfather’s life J4ira jvill replv^. He ha.s also .suggested •that all the 

and work. bells in Frar^'e should be rung at this time in com- 

Probablv the most important event will be the gwat memoration of the great work for humanity accom- , 

oxliil)ition of hvgiene and bacteriology which is being plishcd during the past century. 


duction. Put in order to ensure Dotn tnese , results 
it is necessary for the yeast to have fixed a certain 
quantity ofi oxygen. It K impossible in -the space at 
our disposal to deal with the work of Adrian Brown, 
of Horace iirown, and of A. Slator. The question is 
still in a sense in the melting-pot, buU^it would seem 
that Pasteur’s views are likely to be proved to be in 
the main correct. 

No better tribute coulll Ije paid to the services 
rendered by Pasteur ti>* the fermentation ind’ustries 
than by ejuoting the w'ords of Dr. Horace T. Brown. 


“ The current of my thoughts was entirely changed 
In the perusal of the early work of Pasfeur*, and when 
in 1867 . . . the celebrated ‘ fitudes sur le vin ’ 
came into my hands, I became thoroughly imbued 
with the new biological aspects of fermentation. 
There are probably but few here who can . . . fully 
realise what it meant to have the vague and utterly 
sterile ideas of the Licliig school replaced by the clear 
and logical demonstration that fermentations are 
phenomena correlative with tlie vital action ot specific 
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HERE is need for a clear definition of the present 
position in regard t% Government grants for ^ 
university education in Great Jiritai». Statements of 
a seemingly contradictory nature have been made, 
and it is not surprising that misunderstandings have 
arisen. On one hand we liave the fact that the 
parliamentary votes for university education are 
reduced from 1,500,000/. to 1,169,000/., while on the 
other we are told that tlie grants to the universities 
this year will be no*lessiithan last and that the annual 
grants are to be maintained at their present scale. 
The real facts of the situation have become , obscured 
by certain complexities, arising mainly from the 
difference between the Government financial year and 
the academic year, and from the exclusion this year 
of the Irish grants. 

The first announcement of the Treasury’s decision 
to reduce Government aid to universi^ education ' 
was a simple one, to the effect that i^arliim^i^ would" 
be asked to vote for this purpose (^ily "1,200,000/. 
instead of the ipillion and a half vptdd last year. But 
the larger amount of last year* included provision for 
Irish universities, amounting altogether to 111,000?. 
(not counting an emergency grant to Trinity Cofliege, 
Dublin), while this year the sum reserved in the esti- 
mates— namely, 1,169,000/. — makes no allowance fdr 
the Irish universities. The amount available for 
university education in Great Britain therefore falls, 
if the estimates are approved by parliament, from 
M^9 jOOo/. to 1,169,000/. — that is, by 220,ooo?.-r-tfi€ 

' fern mentioned by thft; president of the .Board of 
Education in his recent speech at Bristol. 

The net reduction in the grant is happily less than 
was at first anticipated. But, even so, it is dinicult 
«t fir^ sight to reconcile a loss of over 320,000/. with 
, Mpf*i*'isher’s remark to the effect that there would be 
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no real reduction of the amoc^t of parliaiRentary 
money placed at the disposal tiniversities this 

year. The explanation is to be '‘found in the - fact, 
that the grants to the universities are made jp respect 
of the academic year ending' on Juiy 31, while the 
parliamentary votes are for the year ending on March 
31. Thus the grants for this present academic year 
are based on the parliamentary vote for the financial 
year which came to an end on March 31 last, and that 
was the year in which the vote was at its maximum. 
The grants for this academic year naturally show no 
reduction. On the contrary, they have increased 
because they arc based on the increased vote. 

The fall in the grants to universities will, of course, 
occur in the academic year ending in July 1923, an§ 


will be the direct and inevitable result of the rcductiori the form of “ annual grants ” and the remainder 




of the parliamentary vote for the financial year ending 
■i-jn March next. The reduction in the grants assigned 
to the various institutions in the financial year 
1922-23 is seen to be rjp less than 11^,905/. ; but 
the loss the academic year 1922-23 will be much 
greater than this, the difference being due to the fact 
that the amounts of grant shown in the estimates for 
1921-22 are a good deal less than the sums actually 
received by the uni\'ersities in the academic year 
1921-22, being made up of three parts, namely : 

(a) “ Annual grant ” for the second half of the 
academic year 1920-21 (before the vote had been 
increased by 500,000/.). 

(h) “ Annual grant ” for tlie first half of the academic 
year 1921-22 (after the increase in the vote). 

(c) What has been called a “ non-recurrent grant,” 
but might more correctly be termed a recurrent grant 
of variable amount. 

It is obvious that, as the first of these three factors is 
based on the' earlier low rate of grant, the total of the 
three will be considerably less than the aggregate of 
the grants received by the universities in the academic 
year 1921-22. Although exact figures are not avail- 
able, there is reason to suppose that' the actual fall 
in the academic year 1922-23, as compared with the 
pre^lit academic year, will be not far short of 251^,000/. 

U the smaller vote proposed for the current financial 
year fs approved by Parliament, a large reduction 
in the university grants next academu’ year is a result 
\<^hich joannot be avoided. But even so, it may be 
urged, the universities will still receive considerably 
more than in 1920-21. This view, however, ignores 
two important considerations. First, the increase 
in the vote in 1921-22 was justified by the pressing 
need of the universities for additional aid, an^ the only 
reasohable ground for criticising it was that it was on 
too small a scale. Second, the' increased vote en-, 
couraged the University Grants Committee^ to, add 
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.and dil^ridge Univ&^ek" the uniti 

ci ^liioli^Avhicfi l^adSt prevf' 

oud/ ffgtfmf^ oft mb list! !These^ new comm1tment3, 
TOtaUing approximately iib,ooo/., undertaken on the 
strength of the enlarged vote, remain % permanent 
charge on the reduced vote. 

The statement which has been made, and has given 
rise to same misconception^* that the annual grants 
to the universities will bcr maintained at their p/bsent ' 
level, depends for its truth on what is little more, 'in. 
fact, than a technicality. 

In allocating to the universities the money voted by 
Parliament, the University Grants Committee has 
adopted the practice of giving only part of the money 
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(except what is kept in reserve) in the form of grants 
(called “ non-recurreni ”), the amount of which is 
decided in the ca.se of each university each year. What- 
ever may be thought of this method of allocating the 
money voted by Parliament, and whatever these 
grants may be called, the fact repiains that they have 
been made this year and in previous years, and that 
they will not be made next year. A reduction of a 
quarter of a million in the income of the universities 
is no less a reduction of a quarter of a million because 
the money lost has not been technically called an 
“annual grant.” It must also be understood that it 
is not because the universities have not needed the 
whole of the money voted by Parliament that some 
of it has been treated by the “ non-recurrent ” method 
and .some kept in reserve. The whole of the money, 
and much more than the whole of it, is sorely needed 
by the universities, and no amount of discrimination 
between grants one denomination and grants of 
another denomination can alter thc^fact that the 
amount coming to the universities next year will be 
about a quarter of a milklon less than the amount 
received this year. Such a reduction must deal a very 
serious blow at the efficiency of university education 
in Great Britain. 


The New Astremomy. 

The Neiv Heavens. By Prof, G* E. Hale. Pp. xv-f-88. 
(New York and London : C. Scnlaner’s Sons, 1922.) 
75. 6<f. net. 

T is impossible not to be impressed by the wonder- 
ful story of astronomical achievement told by 
Prdl.* Hale in felicitous language in this little volume. 
Before the invention of the telescope not more than 
aboift sb^ thousand stars had ever been seen by human 
eyes, and less tllin half this number at any one time* 
The small telescope, with an objecft-glase an inOl^ or 
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reflector of Wils^ 0bsenilrtpjr^> pj^ciWia, 

of which Prof. Sale is diroj^, reveals stars of % ^gth 
magnitude, and the loo-iiiph carries the'Soundmg 4 ine 
still further, while with both instruments many stars 
can be photographed which the eye cannot see directly, 
the photographic limit v^ithjour or five hours’^xposure 
, being ^bout the 20th magnitiide. 

■ The expansion of the stellar universe as regards the 
number of stars in it which can be seen or photo- 
graphed represents, however, only a small part of 
modem astronomical discovery. The test of a tele- 
scope is its resolving power, and this is expressed witli 
sufficient accuracy by the relation where the 

numerator is the nomial angular limit of separation 
of a double star and d is the diameter of the object- 
glass in inches. The separating power of the 36-inch 
refractor of the Lick Observatory is thus o''-i4, and 
that of the loo-inch of the Mount Wilson Observatory 
o''*o5. By the us*e 0^ the interferometer, the latter 
limit is reduced to o"*o2, and this increase in resolving 
power was established by observations of Capclla. 
More than twenty years ago, this star was found by 
Campbell and Ncwall to be a spectroscopic binary 
(that is, to consist of two stars in motion about a 
common centre of gravity and so close together that 
the system is known to be duplex only by delecting 
differences, due to orbital movement, exhibited by the 
composite spectrum), and determination of the orbit 
showed that tlie sejiaration ot the components could not 
exceed o"‘o6. It was, therefore, witliin the theoretical 
limit of separation into its I'omponents by the use of 
Michclson’s interferometer on the loc^inch telescope ot 
the Mount Wilso^i Observatory. Observations made At 
the end of the year 1919 and the beginning of 1920 
confirmed the accuracy oi* this conclusion, and the 
distance between the two stars of the pair was found 
on several occasions to be about o"'045. 

The capacity of the interference method was tluis 
established by these observations with a test-objeil 
among the stars. Tlijfty years previously the method 
had been used to determine the diameters of Jupiter’s 
chief satellites, but it wa» ^nly when the loo-inch 
telescope had been completed that Prof. Hale suggested 
the application of the principle to the mea^rement of 
diameters of stars ’—a more difficult problem than 
that of separating close doubles. Prof. Eddington, in 
his presidential address to .Section A of the Brftteh 
Association in 1920, gave the probable angular dia- 
meters of some Stars and remarkei!^ that “the ttar 
with the greatest apparent diameter is tlmost certainly 
Betelgeose, diamet^t o'' *051.” ‘Measurements with 
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20“|^t interferonieter on December 13, 1920, 
gave an 'apparent diameter of o''*047, which is as 
striking a confirmation of theoretical deduction by 
observed result as that represented by ‘1he:*!lJiSco 
of the planet Neptune, ffhe parallax of Betelgeusfe is 
uncertain, but there arc reasons for believing it to^be 
about 6 *'*o 2, which would make the diameter ol^'the 
star alxjut 315,000,000 miles, or 250 times greater than 
the diameter of the sun. Antares has similarly been 
found to have a diameter of 400,000,000 mileS and 
Arcturus of 21,000,000. These stars are in an early 
stage of stellar evolution-attenuated masses of matter 
low down on the ascending side of the temperature 
curve of Lockyer’.s meteoritic hypothesis — and from 
“ giants th«y will be transformed to “ dwarfs ”^as 
they contract and increase in temperature. 

Prof. Hale devotes particular attention to the various 
stages {)f growth and decay as indicated by modern' 
studies of stellar types, and shows that they^^tffotd no 
direct evidence in favour of ^Laplace’s theozy of the 
formation of planets in our solar system.*'^ in- 

vestigations have truly revealed “ The New Heavens," 
which he describes so clearly and illustrates so at- 
tractively with some of the most remarkable astronomi- 
cal photographs ever obtained. In liis last chapter, 
entitled “ Cosmic Crucibles," he deals particularly with 
the sun as a star and some of the discoveries in the 
field ojiened by him by means of the spectroheliograph, 
w'hich enabled him to prove that every large sun-spot 
is an electric vortex producing a magnetic field. As 
hchr.m was discovered by LdCkyer in tlie sun long 
before it was isolated on the earth, so inH%cMabora- 
tories of tlie heavens conditions are now ■<^OiStmually 
being studied which not only enlarge our conceptions 
of the universe but also provide physicists and chemists 
witli results of outstanding interest and’^alue. No 
one IS more competent than Prof. Hale to survey this 
great territory of which he is the landing pioneer 
explorer, and his account of the ntfethods used to 
examine it ancf the rich store of new knowledge 
gathered from it, makes as fascinating a scientific 
story /s ever was told. R. A. (]fc 


Index Animalium. 

Index Animahiini. A Carolo Davies Sheyboru#’ 
Sectio Secunda 1801-1850. Part i : Introduction, 
Bibliography and Index A-Afif. I’p. cxxxi+128. 
(London : British Museum (Natural History), 192a.) 
20 ^. 

W E ^ngratulate Mr. C. D. Sherbom on the appear-. 

ance of the iirst instalment ot the seconcf part 
ojf his great work. Since the first part was published in 
1902, zoologists have eagerly awaited its continuation, 
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and we hope that the rcmaliider npw 
with all speed, for the real value of the wa^ 
fully appreciated only in its cohiplete form. “ 

The second part follows closely the form apd arr^mge- 
merit of the first. After an'texplanatpty introduction 
there follows the bibliogi^phy, from whicli the 
stupendous nature of the task which has occupied the' 
best thirty-one years of Mr. Shetborn’s life can be 
judged. One hundred and thirty-one pages of closely 
printed matter in small type are required to give the 
titlei of the publications which the author has indexed. 
Against this^ less than two pages of similar type, 
giving the publications to which the author has not 
had access (some of these have been seen since the list 
wp set up in print) represent an almost iiegligible part 
of zoological liteirature that has not passed through his 
hands. 

When it is remembered that, but for some 5000 
entries made for the author by friends, the whole of 
the literature has, beep examined and every entry 
in the index recorded from the original, arranged, 
sorted, checked and passed for press by Mr. Sherbom 
himself, we begin to realise something of the debt 
which zoology, now and for all time, owes to the author. 
The personal equation has been reduced to a minimum, 
and Mr. Sherborn’s accuracy, which has stood the 
severe test of the first part of thl^ index, is a guarantee 
of the absolute reliance which can be placed on the 
second part. The author has given valuable biblio- 
graphical notes to the literature he has examined, and 
has smoothed the path of systc'matic zoologists con- 
siderably by indicating where that literature is to 
be found in England and whether it contains new names 
or any information likely to be of use. 

The “ Index Animalium ” should henceforth be 
regarded as the bible of systematic zoology. It seems 
to us that all the vexed questions of nomenclature 
and priority cfeuld be settled by a reference to its jiages, 
and the time and labours of systematists freed for the 
more complete examiKations of the anWals themselves. 
Acknowledgments are due to the Committee of the 
Bactish Association and to the Trustees of the*British 
Museum for the financial assistance they have given 
to this work, and to the latter body for assuming the 
responsibilities of publfcation. It is only fitting and 
proper that the most important centre of systematic 
zoology in the world should undertake the issue of this 
invaluable and indispensable work, and we are grate- 
ful to the Trustees of the British Museum for having 
done so. 

A word of praise is due, too, to the pi;inters and# 
pubfishers for the admirable way in which this instal- 
ment has been printed and for its freedom from error^. 
We have detected no typographical mistakes in a fairly 
NO. 2748, , 
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-inadtSii^tely, express our BijapJesM*!® forte 
lifligiifficent, and untirihg work!^SSSifay, 
be allowed to express our pleasure , the fact that 
publication is assured and that the results of Jir, 
Sherbom’s work will be preserved in pcmtanetit fdTm 
as a splendid monument to his labours in the cause of 
science, o 

1 . 

Sugar Technology. 

(t) Cane Sugar : A Textbook on the Agriculture of tkt 
Sugar Cane. The Manufacture of Cane Sugar, and 
the Analysis of Sugar-house Products. By‘Noel Deerr. 
Second (revised and enlarged) edition. Pp. viii + 
644 + xxix plates. (London : Norman Rodger, 1921.) 
42^. net. 

(2) The Manufacture of Cane Sugar. By Llewellyn 

Jones and Fredric 1 . Scard. Second revised edition. 
Pp. xix + 481 + 270 plates. (London ; Duckworth 
and Co., 1921.) 25^. net. ^ ® 

(3) Condensed Description of the Manufacture of Beet 
Sugar. By Dr. F. Murke. Pp. v-f-175. (New 
York : John Wiley and Sons, Inc. ; London : 
Chapman and Hall, Ltd., 1921.) 155. net. 

(i) T) EARING in mind the importance of the 
sugar industry to the British Empire, 
more especially in its relation to sugar cane, it is not 
surprising, and distinctly comforting, to know that 
we are so well supplied at the present ^ime with up* 
to-date literature on the .subject. Mr. Deerr’s treaia^ 
ranks among the most important, occupying as it has 
done for the last ten years— and if we include his first 
smaller work w«c ma}' say seventeen years, not to 
Mention his “ Sugar House Contiql ” published in 
1900 — a unique position, the subject being treated 
from both the theoreticaf^ and practical, standpoints. 
The long experience of the author as a technologist 
and an experimentalist had qualified him eminently 
for the task he undertook, while for the past ten 
years he has added still further to his previous extensive 
experience by being associated vith the sugar indu-stry 
in (’uba and with a ^ugar refi/iery in New York. The 
first edition of Mr. Deerr's treatise was publishet? in 
1911. The present edition covers 52 additional pages, 
each containing some ii per cent, more words, in 
addition to which it has beei\. completely rewritten. 
The reputation of the author is so vyell known and 
■ gAierally admitted that it is a guarantee at Once that 
his task has been carried out with thordughness; It 
is Vorthy of flcfte, howevei:, that Kis MS. Has been 
submitted to Iho followings authorities, to wHopi He 
acknovdedges hjs tHbUcs for heH) aiMi^, criticism i 
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J, ^'‘Q* 'A.^Btpwney Dr. C. A. Barber, Dr. 

E: J.^Butler, itr. J. P.,Ogilvie, 

It is impo^ble to deal i% detail with si^ch a volumin- 
.ous work ,as the Q^e before ais ; it must suffice there- 
fore to fwint out that it deals with alP phases of tlie 
Subject— ^botanical, agricultural, chemical, and techno- 
logical. 

^We cordially recommend the volume to all engaged 
in the sugar industry, well as to stuc^ents who 
-intend entering that industr\^ 

(2) The first edition of Messrs. Jones and Scard’s 
treatise was published in 1909, and the fact that a 
second edition has now appeared is a fitting testimonial, 
if one weA needed by two such eminent and well-known 
technologists, of its utility as well as of its apprecia- 
tion by teclinologists. Mr. Aspinall in the introductory 
chapter tells us that the first impression of the work 
was soon sold, and that the autliors preferred to pre- 
pare a new and revised edition instead of issuing at 
once a reprint of the first edition. 

The work hs now presented is in its original form, 
but it has been •thoroughl}^ revised with some 27 
additional pages of text and 26 further illustrations. 
The volume is a wclcnnic addition to the litera- 
ture, more especially from the technological point of 
view. A special feature is the large number of well-, 
executed drawings and [ilans, numliering in all 270, 
for which the authors are indebted to the leading 
engineering firms. 

The work will be found indispensable to all engaged 
in the industry, and we welcome its appearance at a 
time when it behoves sugar-cane technologists, more 
especially in the British Dominions, Dependencies, 
and Protectorates, to cultivate the highest eflieieney 
in their subject, and so make the Jsn^fire sell-support- 
ing as regards sug.ir. This is a matter whicb m the 
WTiter s personaT knowledge one ot the authors at 
least, Mr. F. I. Scard, has U^ig had at heart. 

(3) Dr. Mdrke’s little hifiik was written in 1903-5, 
but was not published Recently the author found 
that it could be brought up no dale \cry lew 
alterations and additions. While it contains miith 
valuable information, the text is of a ska t< h\ character, 
the sequence is not well chosen, ^ind .some important 
prqipesses find no mention*. ,This being so, it is seuieel) 
to be recommended’ as an elementary •textbook on 
the subject. However, tlie author slates that it has 
been written for “ superintendents, engineers, and 
foremen of the beet sugar factory./’ and such readers 
would dotibtleqs be able to follow the text witlinwt 
the aid of illustrations, of whjt'h therg are none. 

If we mky be allowed to make few commenits, 
we 'would point out that while a concise account is 
given of 3tephan’s , process of recovering sugar as 
NO. 274,8, VOL. no] 


calcium trisacchtfrate from molasses, no mention is 
n^ade that the trisaccharate may hp used instead of 
fresh lime for defecating beet juice. We should have 
expected to find some reference to the strontium 
process, f>ut thef chaptar on the osmose process was 
scarcely needed ; indee<l tlie author himself states 
that it is almyst exclusively an historical one. Most 
English technologists will prefer the French word 
“ massecuite ” instead of “ fillmass,” the translation 
of the German “ Fiillmassc.” 

Now that we have at least two beet sugar factories 
at work in the United Kingdom, the demand for works 
on the subject ha.s naturally increased. 

Arthur R. Ling. 

• _ ^ 

Geology and Tin Resources of the 
British Empire. 

(1) The Geology of the British Empire. By Dr. F. R. C. 

Reed. Pp. viiiH^qSo. (London: Edward Arnold, 
1921.) 4os^net. • 

(2) The Tin Resources of the British Empire. By 
N. M. Penzer. {The Raw Materials of Industry) 
Pp. X4358. (London: William Rider and Son, 
Ltd., 1921.) 155. net. 

'^'''IIE geology of our overseas dominions has been 
Jl described in a ho.st of publications, many of 
which are difficult of access and full of local and 
techniial detail A comjiact volume, such as tlie one 
under notice, m which the outstanding facts concerning 
the .several regions are presented in brief but readable 
form, cannot fail to meet with a warm welcome. It 
will appeal not only to students faced with the difficult 
task of .icquiring a general know-ledge of world strati- 
graphy, but also to all who wish to know the larger 
geological facts of our Empire abroad; 

The subje< t-matter is based upon a course of lectures 
whu h the author has given annually fo]“ more than a 
dciacle. It h,is not been hastily compiled, therefore, 
but is the result* of many years of wide reading and 
juduious condensation. Only those who have tried 
to .i^syiible within a small compass the salient infor- 
mation concerning the geology of countries like Canaaa, 
India, or South .'\tri('a will be able to gauge the extent 
of tlie author’s labours or to thank him adequately for 
pla( ing the results of lliein at the di.sposal of the public. 

No desi nption is given of the geology of the British 
Isles, numerous works on tins subject being available. 
The fir^l region dealt w'ith is the Mediterranean, 
including Gibraltar, Malta, and Cyprus. Egypt 
Jfollows, reminding us of the rapidity of Empire changes 
ill these d 5 ys of awakened national aspirations.* In 
the n^xt chapter, dealing with East Africa, an account 
is* given of the geology of Somaliland, Kenya Colony, 
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and Tanganyika Territory. Then follow two cHajRteb 
containing a most useful summary pf the ofi 

the Union of South Africa. Centrat and Sout^-Wes^ 
Africa and British West Africa are dealt with in the, 
two succeeding chapters, the. lattpi* including some' 
pages devoted to the British Cameroons and Togoland. 
Canada and Newfoundland are dealt With in two 
chapters occupying sixty pages, and the Indian Empire 
in two of sixty-six pages. These are admirable sum- 
maries, which are especially welcome in view of the 
imporUnce and interest of the work which has been 
done in these lands and of the great volume of litera- 
ture’ that has been epitomised. The Malay .States, 
British Borneo, tlie Indian Ocean islands, and Hong 
Kong are treated in a chapter on thecEast Indies. 
Then come two chapters on the geology of Australia, 
one on New Zealand, and one on Oreiinia, some account 
being included in tl\c last of territory acquired since 
the war. The last chapter, under the title of the 
Mandatory Regions, deals with Mesopotamia and 
Palestine. ^ 

In most cases the descriptions of the several regions 
are accompanied by sections and folding geological 
maps in black and white. These arc i)rinted on good 
paper, and students would derive considerable benefit 
in tinting them with washes of colour. In connection 
with each area a u.seful bibliography is also given, 
which, by referring readers to further sources of in- 
formation, adds greatly to the value of the book. 

. Both author and publisher arc to be congratulated 
upon having produced an important and most useful 
addition to. British geological text-books. 

(2) Mr. Penzer’s book is of a more specialised kind. 
It is the second of a senes devoted to the raw materials 
of industry, the first of wliich dealt with cotton and 
wool throughout the world. 'Flus second volume 
restricts itself to tin within the Empire, which, con- 
stituting twevthirds of the world’s supply, provides 
ample material for a single volume. It is proposed 
to issue later anothpr volume de.se. ibing the extra- 
British sources of the metal. 

Vfhe introduction deals with the history of tin^roduc- 
tion and with the tin-bearing minerals. 'Fhen tliere are 
four chapjters describing the various fields, arranged 
according to continent.s ; this part of the book contains 
much detailed information, and is illustrated by a 
number ef specially drawn distribution maps. There 
is also a chapter on tlie industrial applications of tin, 
and one giving statistics as to output, prices, and 
conditions of sale. The volume closes with an elaborate . 
classified bibliography. ■ ,/ ^ ' y 

k perusal of this took l^t the impression that 
its writer has been assembling infonhatibn Upon a 
subject which is outside the Hmite own ptacti^I 
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^'.experience!. ' , 

authwty! of ^ jtthplybd .to ' 

obscure of ,tbe"av^b «’9 i 

or' of the extraordmary 'kmb^nt ’di Sfonnation 
he has gathered together irtto the. 359 ^ pages ' bf 
book. By indefatigable labour he has made, a ValuaShf^ 
compilation which many interested in the mineral/, 
industries will be glad to possess and keep by tlicm ! 
for purp()ses of reference. .• ^ C.' G. C. ’ , 

~ — ^ 

Our Bookshelf. 

The Vitamins. By Prof. IT. C. Sherman and S. L«- 
Smith. (American Chemical Society : Alonograph 
Series.) Pp. iii 4- 273. (New York : Cneimcal Cata- 
log Co., Inc., 1922.) 4 dollars. 

A VERY welcome addition to the literature of vitamins 
has been provided by Prof. Sherman and Mr. S. L: 
Smith in the volume under notice. The plan ef the "1 
book is very simple ; an historical introductioh is 
followed by three chapters devoted to the three 
generally recognised vitamins and a final chapter iS’ 
added on the relation of these important principles ' 
to the problem of food supply. ‘A bibliography is 
also given, which comprises abfiut a thousand entries 
and includes the literature so far as the end of 1921. 

The treatment of the subject is throughout clear - 
and critical, and the authors (irr if at all on the side 
of caution. Thus they do not regard the identity of v 
the water-soluble and antineuritic vitamins as proved, 
but consider that “ the preponderance of evidence 
thus far available favours the view that the water- 
soluble, growth-promoting vitamin is probably among . 
the substances which may exert antineuritic action.*’ / 
They display a similarly open mind as to the vexed 
questions of the nature of vitamin B iSid its relation 
to the growth of yeast, which are both being actively 
investigated, with tantalisingly varied results, in many 
laboratories. The ron('luding chapter will probably^, 
be found the inpst interesting by the non-specialised ' 
reader, as in it the authors discuss the commonly 
used foodstuffs from a general point Vjf viewq devoting 
attention to tlicir s[)ccial merits or demerits, not only 
as carriers of vitamins btp: as sources of “ good ” or 
“ bad ” proteins and of energy. Their final conclusion 
brings comfort to those who are anxious as' to^the 
suitability of their eveiyday diet: “ ... we believe . 
it safe to say that with a dietary selected to, make the' 
best use of our ordinary staple foods there will rarely 
if ever be occasion to jiurchasgi vitamins in any other 
form, or to give any greater anxiety to the vitamins 
than to some other factors.wHich enter into our pri^^pit 
conception ot nutritive requiremeffts and food ,valties.” 

Essai phik)sophiqne snr les probability. Par I^erre- . 
Simon Laplace. (Lcs Maitres de la Pens^e Scien-, 
tifique ; Collection de m( 5 moires et ouyrages! 
li( 5 e par les soins de Maurice Soloyine.) J-. v Pp* ^ + 
•103. JI. Pp. ivH-ioS. (Paris; Gautliiey^'Villaraiet 
Cie, 1991.) Each vol^ 3 fr^cg net^.^ - q , / ‘ ^ 
.OflR sitM< 5 ent$ s^nd; litrie or *tlT^ stii^y , pf ; 

the classical dbeOtpenU sciefi^^c 
n^ledt is''yery muc^t. to ft® 
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Wi« ‘Written; ,»TJbe $eries being issued under the 
,edjtowhip ef 1^. Solovine is therefore to be welcomed. 

Th^e tJre^eht es^ay was first printed as an introduction 
to Laplace^s Th6orie ai^alytique des probabilit^s.” 
';It gives in non-matheiiatieal language the ifrinciples 
. uniteriyin^ Laplace’s methods for dealing with the 
theory of probability, and shows how it is applied to 
'JjroWems of natural science — especially the astro- 
nomical problems to which Laplace applied his 
gepius — ^to, sociology and other aspects of communal 
life. Special attention is devoted to errors in the 
estibfeition of probabilities, due to psychological causes, 
and there is also a brief history of the methods of 
f probability. 

' Considerable modification has since been introduced 
> into the fundamental notion of probability, but Laplace’s 
’ essay should be read by all students of mathematics. 
'!l^ it Occurs the sentence : “ Unc intelligence qui pour 
\ un instant donne connaitrait toutes les forces dont la 
; nature est animee €t la situation respective des etres 
qui la composent, si (faillcurs elle etait assez vaste 
pour soumettre ces donuees k I’analyse, embrasserait 
, dans la meme formula les mouvements des plus grands 
corps de I’univers et ceux du plus leger atorne • rien 
ne serait incertain pour elle, et I’avcnir comme Ic passe 
Seratt present k ses yeux.” S. Brodktsky. 

Displace kifnt Inieyjcfoniett'y applied to Acoustics and to 
Gfavitation. By Prof. Carl Barus. l^p. viii+149. 
Publication 310. (Washington: Smithsonian Insti- 
tution of Washington, 192 t.) 

Prof. Barus’ Vork is divided into twelve chapters, 
pnd occupies an mtcrniediato position between the usual 
, textbook dealing witli routine work and the ordinary 
type of original research which attacks and solves some 
specific and definite problem. It is tliroughout of an 
exploring nature and may be said to investigate th(? 
sviitability of intefierometry as a method for research 
'- 'in various Branches of acoustics and gravitation. Tn 
the first chapter the open i«ercury manometer, when 
read by interference, is discussed. In the second, the 
interferometer L-tube is used as an absolute electro- 
meter, The third deals with ftcoustic pressures, the 
fifth treats of the compression of a sound wave in a 
: pipe,, and the sixth with the vibration of a tcleplmne 
plated In the' eighth and following (...ipters various 
gravitational problems are approi^:hed. The hook is 
-a S^rehouse of unusual’ experimental methods and 
may be consulted with advantage by any one about 
to comthence investigations along the lines indicated. 

; 0 f the Washburn Observatory of the Vmver- 
sity of Wisconsin. Vol. X. Part 4 ; Observations of 
' , Double By George Q. ComstocHt 

V i 6 tvV(M«.disori, Wis^ Washburn Observatory, 
‘ cv , f \ .. ‘ . • , 

^Tlfi caJalogueBf all 

with, the ifiTmcJi 

' , Comstock 


between ' 1^7 W h ^hwm^ee oi hi? earlier 
i observations with .the. saihe 'instrumeni frdhtt, iw9 to 
^907 are'alsh‘ 'givenj so' that; it- ts possible to detect 
chahges.. There arc some 200 , stars hi, cata^logue, 
including ili'ost of ^he well-known bin^rips* . 

The probable errors are given a? a^*6,/6 ’0;j fpr 
separations less than o''‘5, and o®9, b''‘07 those 
between 2" aUd 4". Wires illuminated by req hght 
were employed. This involves the possibility of small 
errofs through unetjual retraction of the images of wiie 
and star in the eyepiece, unless the latter is achromatic. 

A list is given of the eyepieces, vvhicli are either R^ms- 
den or Kellner, with powers varying from 1^6 to 1540 ; 
about 800 was commonly used. A. C. D. C^ 

Drugs in Commerce : Their Source, Preparation for the 
Market, and Description. By J. Humphrey. (Pit- 
man’s Common C ommodities and Industries.) ly. 
xi + 116. (London: Sir Isaac Pitman, and Sons, 

. Ltd., n.d.) 35. net. • 

Mr. Humphrey has contrived tO' include withio the 
moderate compass of 113 pages of text a good 
account of the drugs of natural origin found,, in com- 
merce. The information givej^ includes descriptions 
of the drugs, itotes on their constituents and -sources, 
of supply, and in most cases some particulars as to 
their modes of preparation for the market. Great 
pains have evidently been taken to secure accuracy, 
but it should have been ]iointed out that the hen- 
bane ” imported from Egypt is not derived from 
Ilyosryamus ntger. 

The book contains .six plates illustrating the more 
important drugs, e.g. cinchona, ergot, opium, and 
jaboraiidi, and six more showing scenes in drug ware- 
houses at the London Docks and methods of packing 
and selecting the spices, such as nutmeg and cinnamon^ 
used in medicine. 'I'he book can be cordially re- 
commended to any one desirous of obtainmg general 
information regarding this interesting and little-known 
group of commercial products. 

Memoirs of the Geological Survey : England and Wales. 
The Water Supply of Cambridgeshire, Huntingdon- 
shire, and Rutland from Underground Sources. By 
W. Whitaker. Pp. ivhisy. (Southampton : Ord- 
nance Survey Olhce ; London : E. Stanford, Ltd., 
1922.) "js. net. 

Till-, latest additic^i to the series ori the underground 
water supplies of England deals Vith three counties 
whu'h lorm a convenient unit. The counties being agri- 
(‘ulturak "ather than industrial or manufacturing, veyy 
large wat er supplies are required in few cases. Supplies 
are obtained chiefly by means of wells, but some Water 
ib obtained from springs, notably the supply Of the 
town of Wisbech, which, however, obtains its water 
from the county ol Norfolk. At least one town of more 
than 5000 inhabitants seems to have no, public supply. 
Chalk and, to a less extent, lower greensand are the 
sources of water in these counties. The Oolite? and 
Lias are also of some importance. The value of 
clialk in this respect in the south-east of Engird 
corresponds with, that of New Red sandstone iii the 
/Midlands. In addition to full details bf the w^lls 
;and springs in, the three counties Mr. Whitoket gives 
'^some ^eful iii'^cations as regarejs enlarging and im- 
proving existing Supplies. ' 

• «i ’ / , ‘ , 
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Letters t6 tha Editor, 

[TAi: Editor does not hold hifkself responsible for 
opinions expressed by his correspondents.' Neither, 
can he undertake to. return., or to correspond <w£th 
the writers of rejected hanuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications ^^ , 

The Stature of the Scottish People. ^ 

On the data published in the “ Final Report of the 
Anthropometric Committee” of the British Associa- 
tion (1883), the Scottish people have been regarded 
as being considerably taller than any other IMtish 
nationality. The following letter from Dr Ales 
Hrdlifka, of the United States National Museum, 
Washington, D.C., shows that, through an error in 
computation, the Scots have had nearly two-thirds 
o^an inch added to their real stature. " 

” In preparing my report on the ‘ Stature of the 
Old Americans ’ I had occasion to look up, among 
other things, the principal records of that nature on 
the Scotch people I found quite a number of these 
and they ail showed fairly harmonious results, with 
one exception. This was the record on the Scotch- 
men in the ' Final Rfepor.t of the Anthropometric 
Committee ’ of the B.A.A S , 1883, p. 256. This 
record gave results that were so much higher than 
any others that 1 was linally led to a re-computation 
of the series. Taking the number of persons measured 
and the record in inches, in which the measurements 
were originally recorded, I found to my sui prise a 
different and a very perceptibly lower average* 
The averages given in the Report were 68-71 in 
or 174*6 cm., while I obtained 68-i in. or 172-97 cm 
” I should be thankful to you if you would bring 
this matter to the attention of the members of the 
Anthropological Institute, and have it lookc'd into , 
and if it should be found that an error has been made, 
then I think it w'ould be advisable for some one to 
publish a little note on the subject, for the figures of 
the Anthropometric Committee have been widely 
utilised {see Ueniker, ^Martin, etc.) ” 

I have not checked Dr Hrdlicfka’s estimates, but 
I have no doubt that they arc riglit. The average 
stature of the fohr British nationalities thus amended 
reads: Scottish, 172*9 cm ; Irish, 172-0 <m , 
English, 171-2 cm ; Welsh, 169-4 

Arthur Kftth. 

t' 


Advanced Mathematical Study "and Research 
at Cambridge. 

<».It has been suggested to me that attenti<i»i might 
well be directed through the columns of Nature to 
a point in the regulations of the University of Cam- 
bridge which prevents many graduates of other 
universities taking advantage of the opportunities 
Cambridge offers for advanced mathematical study. 

In most universities other than Cambridge our 
best students of mathematics now usually read for 
a degree in science. They have passed an entrance 
examination of a standard far higher, I need scarcely 
say, than that of the Previous Examination. But 
neither in their entrance examination nor in their 
course need they have taken Latin or Greek. They 
ar^ thus cut off from the privileges of afhliatfois, 
which include exemption from .the Previous Examina- 
tion and permission, to take their degree on Part IL 
of the Tripos after a tesidence of two years. “ 

It is true that graduates of other universities may 
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proceed to the deg^rees of and at Cam* 
bridge t>y research^ ivithont ?myA'<jucstioiM* being 
askM as tn-the nature of their entrance e^joaination. 
But in my r>pinion, at lell^t, oi the ^aduates of 
the Scotch universities, the newer English univejcsities, 
and the universities of the Dominions are ready to . 
devote themselves to research in mathematics 
immediately after graduation. What* they want at 
that stage is just such advanced instruction as 
Cambridge now offers in the subjects of Sfchedule B 
of Part II, of the Tripos. They should be able to 
take th$ Part II. examination easily after six terms. 
Before the end of that time'" they may have„begun 
some research But th'e man who wishes to become 
a professional mathematician should continue re- 
search work for at least two years after taking Part 11 . 
Some of the time would be spent at Cambridge ; and 
one or other of the great schools of n^thematics at 
Paris, Rome, Berlin, or Gottingen should certainly 
be visited. 

Oxford admits to the status of Senior Student any 
person who has obtained a degree at an approved 
university after a three-year course, the degree al^ 
having been approved by the Hebdomadal Council. 
If Cambridge would modify its regulations for 
admission to the privileges of affiliation so that our 
best graduates 111 mathematics could take the Cam- 
bridge B.A. on Part II. after six terms, I believe its 
school of mathematics would receive a larger number > 
of brilliant scholars, and ther^ wo\ild be more of our 
mathematicians at home and abroad engaged in 
research. H. S. Carslaw, 

The University, Sydney, May i. 


Condition of Electrolytes in the Blood. 

Are the salts present m the blood ionised to an 
equal extent as similar cDncentrations of these salts 
in aqueous solution Are the 10ns absorbed by the 
protein 'I'hese are (juestions that have been attract- 
ing the attention of pliysiologists and biological 
chemists Investigators have attemffted to answer 
these (piestions piTn( ipally by two metliods-~com- 
pensatory <lialvsis of the serum (Rona, Michealis, and 
their co-workers) or hltration with pressure (Starlmg/f- 
Cushny, Richter-Quittner). ' * 

It seemed w( 5 rth while to determine the concentra^> 
t’lons of othei 10ns by electromotive force measur'e^ 
ments, as is done m the case of tVie hydrogen -.ion. 
Accordingly, a 0-2 per cent sodium amalgapi that is 
but slowly decomposed '^as used as a sc^itim elec- 
tiodc. After measuring the E.M.F. of this electrode 
against knowni eoneentrations of sodium chloride of 
knowm degree of ionisation, the normal potential of 
this amalgam electrode w-as obtained. The E.M.F. 
ol samples of scrum and plasma were then measured. 
When from these readings the total concentrations of 
Na present weie reealculateck on the basis thht the . 
degree of ionisation of the sodium salts was th? same 
as in an aqueous solution,* the calculated Na con- 
centration pnd that fo'und by analysis were in 
good agreement. For example in two sa^nples the 
calculated values of sodium were 3-51 and 3-67 grq.nis ; 
the values found were 3-46 and 3*65 grams ber litre. 
Thus the conclusions of the aforementioned workers 
that Na is not bound in the serum, because it can be 
dialysed and filtered in tQto, has been donfirmed. 

To determine the concentration of. Cl-ions, an 
Ag/AgCl electrode was used. By calculations simifeir 
t« those outlined in the case of sdflium, it was found 
that the qu^tities of Cb present calculated , from 
^E.M.F. measurements of -serum and plasffia^-pn the 
.assumption that we wene de^aling wit^ ah aquequs 
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solution, oi sodiom chlor«J«> wsfic in ^[ood agreement 
with those tound by ani^lysia. Thus m two samples, 
for example, the totafa ior. chlorine calculated as NaCl 
were 6 443 and 6-541 ; the totals fouhd wfre 6-535 and 
6‘6r grams, Chlonne likewise is apparently as free 
as in. ah aqueous solution. 

I^e writer is at present developing a calcium elec- 
trode to detewnine the state of calcium in the blood. 

Benjamin S. Neuhaosen. 

Johns Hopkins University, Baltimore, Maryland. 


t . • 

* The Dimensions of Area. 

In my " Physics,” pp. 423-426, it i.s maintained 
that it IS incorrect to attribute to area (or volume) 
the dimensions L* (or L*) ; but no example of an error 
arising from* such attribution could be given It 
has since occurred to me that an excellent and 
important example is provided by Clukl’s high 
vacuum current law, according to which a-, the 

current density, is proportional to 

The laws assumed in the deduction of this relation 
V 

are (i) ^ . A - a . e (Poisson’s equation), (2) 

^ . e .V, (3) m . - y . e . V, where A and v are area 
and velocity, and a, fi, y lormal constants or no- 
dimensional magnitudes. If in place of A we write 

we find that is no-dimcnsional for 

all values of n The solution is ambiguous and the 
Child relation is not dediuible by dimensional argu- 
ment, as it clearly ought to be 11, 011 the other hand, 

we retain A, is the only iia,-dimensional 

magnitude inde])endent of A and v , we obtain a 
unique and conect result 

'1I1C removal of the ambiguity must be due to the 
introduction of some additional law This additional 
law is that the ratio of the area in (i) to the area 
ill (2) is independent of /, or that I is peipcndicidar 
to A in both cases, or that the tdectrons follow the 
lines of force. If wc omit the important magnitude 
shape in stating the dimensions of A, this law cannot 
be introduced into the dimensional argument, because 
th Te remains no magnitude to measure direction. 

ilic additional law is not quite strictly true because 
of the inertia o^thc electrons it follows, Ihcrefin'c, 
that if the electrodes are arranged so that the curva- 
ture of the lines of force is v*ny great, small departures 
from the Child relation arc* to be anticipated But so 
long as the curvature is small, the relation will hold 
if the systems compared are gcometiically similar, 
differing only in their si/e /.• So far as 1 know, tlie 
relation has hitherto been proved only for p.irallel 
plane and concentric cylindrical electrodes ; experi- 
mentally it is known^to be true ov' > a mudi wider 
range. Nori^an Jv Camplu- i l. 

19 Holland Park, W.1.1, June 4. 


, The Resonance Theory of Hearing. 

Mr. Ackermann (Nature, May 20, p. b^o) is 
probably correct when he states that the first in- 
coming sqund wave sets* all the resonators of* file 
ear temporarily in vibration, and also, that as the 
sound wves continue the vibrating resonators 
decrease in number until only those %re left il! mofton 
that -aie. executing either aympatltstic or forced 
vibration inftime \yith the incoming sound waves. 
But suj^ly he haa left out of account the probable 
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amplitude of the motion performed by the resonators, 
and the probable physiological properties of the 
mechanism, when he judges tlie intensity of the sound 
stimuli sent along •the auditory nerve to the brain 
to be directly proportional to the number of re- 
sonators that are.swinging at any moment ? 

At the present time* we have practically no in- 
formation concerning the type of response given by 
the auditory myve. It may, like certain motor nerve 
fibres, obey the all-or-nothing law, or it may conduct 
with a decrement, or it may be graded ip. its response. 
But in all these cafes the amplitude will be an 
important factor in deciding the rcspon.se given by 
any one hair cell and nerve fibre. But there are, 
J think, other physiological factors which Mr. 
Ackermann has overlooked. For although we cannot 
directly stimulate the hair cells of the cochlea 
electrically and ascertain the approximate relation- 
ship between strength of stimulus and strength of 
response, so, that wc can demonstrate clearly that 
tlie auditory mechanisms have such physiologwal 
pro])erfics as threshold, latent peripd, simultaneous 
and succc.ssive contrast (as we can, for example, in 
the case oi the skin end organs), yet we have sufficient 
evidence tliat these properties are exhibited also by 
the auditory mechanism as by the other organs of 
specT.il sense. Reconsidering now the case that Mr. 
Ackermann li«is taken, and issuming as a basis for 
calculation - , 

{a) that the sound wave energy entering the ear 
m unit tunc is constant , 

(b) that the ]htch is constant , 

(r) th.it the mean amplitude of all the resonators 
m vibration at any one time is inver.sely 
proportional to the number in vibration ; 
and 

(d) that the energy available for distribution is 
proportional to the length of time during 
which the .sound waves have been arriving, 
} c that none of the energy entering the 
cochlea has been lost in eddies, friction, etc.; 
the following table shows the number of oscillators 
in vibration and their mean amplitude : 


No of Soiiod W.ivcs 
ftoiri Comtiion C<'uK*nt 

N(( of Ri--,on.itors 
m Vibration 

Mean Amplitude. 

1 

Oooo 

-003 

2 . 

xooo 

•03 


600 

■08 

4 

450 

• -13 

5 


•21 

0 1 

2UO 

•31 

7 

240 , 

■44 

8 

200 

•60 

9 

170 

•80 

«■ ID 

150 

1*00 ^ 


It will be seen that after one sound wave 6000 
resonators are in vibration with an amplitude of 0-003, 
whereas after 10 sound waves 150 resonators only 
are swinging with an amplitude of i. The table 
shows that there is a rapid increase in the mean 
amplitude of the vibrating resonators at the com- 
mencement of a tom* 

There is no pretence of any exactness in the above 
values. They merely illustrate the kind of results 
to be expected It should be noted further that at 
•any instafit those resonators approxirnately ” in 
tunc” With the incoming souna Waves will liave 
amplitudes considerably greater than the mean 
■talue, others nearest to those which are coming to 
rest will have amplitudes less than the mean value. 
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Therefore, even after one complete wave 
will be already a clearly markedreeleiotipii . 

" in-tune " group of Tesonatob. ■ ' ^ ^ ^ 

Taking now the ' tmysiologicai effects ’ into, con- 
sideration, the threshold factor will d^ffmtoly rule 
out all amplitudes' below a certain valti^, so that' 
after a certain number of sdund waves have entered 
the ear the "amplitude of the " in-tune resonators 
will be the first to rise above the threshold and will 
cause impulses to pass up the auditory nerve. A 
little latjer a larger number of resonators will have 
reached amplitudes above the Ifireshold, so that there 
should be a gradual increase in the number of reson- 
ators in active response, until the full steady value 
is reached. . Calculation shows that the “in-tune" 
resonator should attain go per cent, of its final ampli- 
tude ip eight vibrations. On the resonance theory 
one would therefore expect a gradual rise m the sound 
intensity occurring in a time interval of the order of 
10-20 vibrations of tlie incoming sound waves (t.e. 
i/i'5-i/l2 sec. for middle C), and not a fall as Mr. 
Ackermann- has suggested in his letter. It would 
seem that this Effect is responsible for the absence 
of roughness at the commencement of a tone due 
to the imperception of the transient vibrations of 
“out-of-tune" resonators. 

Now if the rise of sound intensity is a gradual one, 
what, it may be asked, i.i the mode of pfreeption of a 
tone Wliich starts with large amplitude and gradually 
diminishes as it goes on — eg. a piano note? In 
such a case it would seem that alter a very few 
vibrations, the swings of the resonators must reach 
such an amplitude that their motion is perceived. 
In this case, then, the vibration of “out-of-tune" re- 
sonators makes itself perceived because the auditory 
nerve fibres are taking up responses before there have 
been sufficient incoming sound waves to damp out 
the " out-of-tunc " resonators. It would seem to 
be this effect which gives the transient harshness. to 
the commencement of a piano note, causing it to 
sound to the ear as if it started with a consonant. 

H. Hartrtdge 

King's College, Cambridge. 


An Experimental Towlng-tank used by 
Benjamin Franklin, 

In the " Calendar of Industrial Pioneers ” in 
Nature, Mav 6, p. 598, relative to the anniversary 
of William I^roude, your corre.spondent says; “ Hi.s 
(Froude) wolk led to the construction by the 
Admiralty of the experimental tank at Torquay, 
the first of its kind ever built." 

It will be doubtless interesting to readers of 
Nature to have it brought to their attention that 
B^jamin. Fr^klin in his many and varied in\pstiga- 
ti<ms in philosophical subjects investigated, to some 
extent, the difference of navigation in shoal and 
deep water. In a letter written to Dr. John Pringle, 
May 10, 1768, he gives the results of experiments 
made along these lines. The letter tells of how, 
during a trip with Dr. Pringle in Holland, it was 
brought to their attention that the treckschuyt in one 
of its . trips went slower than usual, due, as the 
boatmen explained, to the water in the canal being 
low. ' After hjs return to England, not being entirely 
satisfied with the boatman's explanation, Franklin 
questioned the Thames river watermen and found 
them all agreeing.^’ to fact,, but differing widely ipc 
expi‘essing the quantity of 'jthe difference. He, 
therefore, designed the, ^llo^iiig exper^enf, wWch 
in its nature is a forterunnar of.^tbe towing- 

tank. I quote from his letter : ^ : - - 
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• ^ 1 pfnvfded trpttgh jpf' foutteiw: 

^ feet ibnc, , 

clear, filled . wlto < .nn ;tnch, pf th* 

edge, jw^reDiresent 'a i, i* /lbc% oJ 

pearly the same length and^breadtb^ that/ biehig' p 
- into the' wati^, . ihight vbe sunk ’ to. anv^. aeptb^> 
fiked by little wedges wheA I would haw 

it stay, in order to make different, depths of watjer^ 
leaving the surface at the same height- ■with to 

the sides of the trough. I had a httle boat uTfotiw 
of a lighter or boat of burden, six inches long, iwo 
inches apd a quarter wide, ,?in4 one inch and a. quarter 
deep. When swimming, it drbw one inch wate^. To 
give motion to the boat,*. I fixed one end -of a long' silk 
thread to its bow, ]ust even with the water's edge i 
the other end passed over a well-made brass puUey 
of about an inch diameter, turning free^ on a small 
axis ; and a shilling was the weight. Then, placing 
the boat at one end .of the trough, the weight woplu 
draw it through the water to the other. 

‘ Not having a watch that shows seconds, in 
order to measure the time taken up by the boat in 
passing from end to end, I counted as fast as I. could 
count to ten repeatedly, keeping an account of, tfiU 
number of tens on my fingers. And as much as 
possible to correct any little inequalities in my 
counting, I repeated the experiment a number of 
times at each depth of water, that I might take the 
medium. And the following arc the results : - 



Water 

li Inches deep. 

t. 

i inelips. 

4i inches. 

1st exp 

100 

94 

79 

2nd ,, 

104 

93 

78. 

3rd „ 

104 

91 

77 ' 

4th .. 

Iu6 

87 

79 

^th „ 

100 

88 


6th ,, 

99 

80 

80 

7th „ 

TOO 

90 

79 

8th ,. 

100 

88 

8i 


8n 

7^7 •, 

632. 


Medium loi 

Medium 89 

Medium 79 


Paul C. Wuitney. ^ 
U.S. Coast ami Cieodetic Survey, 
e Washington, DC., May 22 , / 


An Experimental Conffr /nation of the 'Kinetic and'' 
Molecular Theories of Magnetism. ' . 

Curie's law states t\iat ferromagnetics ,aboVe thu 
critical temperature behave in such a way that the 
susceptibility (A*) is inversely proportional to thh 
absolute temperature ( 7 '), in sjport, that the product 
k .T IS a constant.,, The physical meaning of this 
law is that when the molecular -magnets hdve 
complete freedom of yrOtational moveflients, , tfio' 
energy of indgnotisation is then orffy opppsed by 'flip, 
energy of thermal agitation and, consequently,, ahy 
given statt is a state of equilibrium. ' [ ' ,1 

Below the critical temperature complications 
duced by the mutual magnetic actions ot 
cql^s, one on the other, and by the appro^eh tq a" 
saturation limit have obsifmred any such 
It is,'^ however, possible to eliminate, oy aupNyJior* the 
eff^ thjssq, distni-bliig '4ac^ttois , wf 
'' expferinlents, , under hy^^ere8is:fre,e|. ponditij^;. tippn^ 
the variation 
L Eafeperimfents- of 
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,th&observkMotis 
thd 1 :‘'the' 
^liflrwiaiti^di ^ia , found’ to 

^ M dtiW r«5Ution 

^ia, ifppiawfiuhs^tely sa-tisfied,' but 
now -is, of ' a. Very different ^magmtude 
' foTJ^er There fe, however, this simple 

/4na^ important ration between the constants in 
tbOiJlP’O^ »tatea~:their ra,tio is the kinetic energy per 
Uitipefatiir^ per gram of two degrees of freedom, 
•^d » thus immediately connecteci Avith the gas 
.'iqionstant R, This result«is of importance Ijpcause it 
abdw|.i^at; the change from the ferromagnetic to 
the paramagnetic state is ^Quantitatively explicable 
i as' dm? to the acquisition of the kinetic energy per 
' .pnlt ' temperature required for the two degrees of 
rotational freedom which are effective in controlling 
magnetic susceptibility. 

' Tnus there is proof from magnetic data alone, 
independently of thermal data, that the change at 
the ci^tical temperature from ferro- to paramagnetism 
^18 due to the gain of energy associated with two 
''decrees of freedom. 

* , This acquisition of energy-content ^ makes itself 
I evident in the increase of sjiecific heat which ferro- 
magnetics show at and above the critical temperature, 
ana is quantitatively in agreement with the magnetic 
result. 

, It is no longer necessary now to assume, as has 
.been done, that etn immense intrinsic magnette field 
is the cause of ferromagnetism, although it may 
'be convenient to introduce a fictitious magnetic 
field such that it will give rise to energy etfects 
equivalent to the energy of two degrees of freedom. 

tl'he results whicli have been discussed above are 
also a confirmation of the simple view advanced by 
Ewing in his earlier papers on the molecular theory 
of magnetism, m which he suggests that the loss of 
fetromagnetic qualities may be caused by the 
oscillations of the molecular magnets which become 
'wider and wider up to the critical temperature, at 
whipli point they pass from vibration to rotation. 

\ ^ ' J. R. Ashworih 

' ■' May 30 - 

Molecular i^ilotropy in Liquids. 

A VERY remarkable f9ature b]u>wn*by many liquids 
' in experiments on the molecular .scattering of hgfit 
is that the scattered beam m a direction transverse 
to' the primary rays sho^s a large admixture of 
' unpolansed light, tlie pro^^ortion of this to polarised 
light in the .scattered beam being several times 
greater than in the case ol tlic same substance m the 
'condition of vapour at almc^sphcric i^ressurc. Tins 
/ iaci seemed at first very puzzling , an explanation 
is, however, now forthcoming. A theory of the 
phenomenon has been worked out by the writer 
which not only explains the facts jh a simple and 
quantitative manner, but has #lso pointed out the 
tyay to further fruitful rcfc^arch. It may be briefly 
’ i^idicatjgd as follows : * , 

^ ^ The polarised and unpolariscd parts of molccularly 
^ei^tterw light may be conceived as arisijtg in two 
i jcbstinct ways : the former is a mass-effect arising from 
tibe thermal ^fluctuations of density in the fluid, and 
Tts ipagifitud? is given by the Einstein-Sraoluchowski 
\ fqi 3 l 3 .ula ^ , * • • 


^ the conitiaii of ^at^Jbur to tiiat 
' ijidlootilesv qre . more cl^^ly 




packed together, it inerease^ iniwh Id^s in 


ptbpOrtibn td'the increased denaitj»5. ,T^ 

of the scattfered light is, on the hafid, 
moUcular effect, ard its magnitude ificr^haes' simply 
in proportion to the numbw of , pet unit 

volume. *The ra^io of unpolarised to polari^ part 
of the scattered light shduld therefore be Oottsidoi|ibly 
enhanced. This is exactly what is observed. If Ij 
and 2l| are respectively the polarised artd uhTOlarised 
parts of the transversely scattered light, tne ratio 
I,/(Ij-l-T,) may be determined experimentally by 
analysis with the aid of a double-image prism and a 
nicol. The Table below shows in the second column 
the value of this ratio as determined by Lord 
Rayleigh for certain substances in the state of 
vapour, in the third column the value of the ratio for 
the liquid state at ordinary temperature as calculated 
from the writer's theory, and m the fourth column 
the value as determined by Mr. K. Seshagiri Rao in 
the present ^writer's laboratory. The agreement is 
significant. • 

Raiio ok Components of PoIarisation ' 


SuV^t-lIK C 

Obsci ved, 
V.iiwur 

Cal( iilaled, 
J-iqiud. 

Observed, 

Liquid. 

• 

Ethyl Ether . 

Per cent.* 
1-7 

Per cent. 
lO-^ 

Per cent. 
8*2 

Benzene . . . j 

6‘0 

.39-8 

39-8 

Chloroform 

3-0 

i8*2 

I5‘5 


Wc may also view the matter in another way. 
When a substance is in the state of vapour under 
small pressures, both the positions and orientations 
of its molecules arc absolutely at random, and 
assuming the molecules to be nelotropic, the degree 
of imperfccliou of polarisation of the light scattered 
by it may easily be calculated, as has been done by the 
late Lord Rayleigh On the other hand, in the liquid 
state, the packing of the molecules is so Close that 
their ordering in sjiace is no longer at random ; but wo 
may still, at least in the case of ordinary liquids, 
consider the orientations to be arbitrary without 
serious error. If wc take this into account in deter- 
mining the resultant effect of the waves scattered by 
the individual molecules, wc should be led to the same 
result as has been indicated above. 

'The theory put forward has other notable successes 
to its credit. Einstein-Smoluchdwski formula 

indicates that though the density of a liquid 
diminishes witl^risc of temperature, its scattering 
power should mcrcase and become very large as the 
critical temperature is approached. Similarly, as 
the t€ nperature is increased, the scattering poj^er 
of the saturated vapour should increase much more 
rapidly than in proportion to its denrity. Accord- 
ingly, in both cases, we should expect the polarisation 
of the scattered light to improve steadily with rise of 
temperature and become practically complete as the 
cntical temperature of the liquid is approqched. 
Experiments with benzene liquid and vapour made 
by Mr. K. R. Rainanathan have quantitatively 
confirmed this prediction. A similar improvement 
m polarisation has also been observed by Mr. V. S. 
'Tamma in experiments on the scattering of light in 
binafy liquid mixtures as the critical temperature 
•for separation into' two phases is approheh^. 

. • C. V. Raman. 

- a 10 Bawiazar Street, Calcutta,^ ' ' ^ 

May 11, 1022. . 
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Recent Investigations of the L^e DwelUxi|nB of Switaetiand. 

By Prof. EugIcne Pittard, University of Geneva. 


A S a result of the persistent drought at the begin- 
ning of 1921, the level^ of the Swiss* lakes fell 
considerably, and hitherto - unsuspected depths were 
brought to light. This phenomenon was particularly 
marked in the three lakes of Neuchatd, Bienne, and 
Morat, in which important areas had already been 
laid bare by the regulation of the waters of the Jura. 
Long stretches of beach which, until that time, had 
not been accessible to tlie inhalntants of the shore, 
completely modified the aspect of these lakes. 

During the early months of 1921, in those district.^ 
in which the men of the polished stone age had built 
their dwellings, a large numl)cr of piles gradually 


culture of '^these ancient pojpulations. We l^ve 
obtained, to some extent^ an insight into, their inode 
of life ; we can frame hypotheses as to their race ; bOit 
there are still many problems which requife elucidation. 
L will indicate here a few of these problems Wch 
relate to the neolithic period. 

I. We do not yet know,, with certainty to which 
ethnological group to assign the builders of th^, lake 
dwellings and their successors up to the end of the 
bronze age. It has been held, on the evidence of 
bones recovered from among the piles, that this type 
of habitation was invented or introduced by brachy- 
cephals — until that time unknown in Western Europe. 



emerged whicli the present generation had seen only 
under several feet of water. It was a revocation ot 
vanished ages which appealed to tVie emotions. It 
enabled the imagination to reconstruct more readily 
a jpicture of those who, thousands of years ago, were 
the authors of the greatest of social changes when they 
introduced the cultivation of cereals, the domestication 
of animals, and the like. From day to day more and 
more of the sub.strurture of the.se cities of the lake 
was uncovered, and from all parts travellers came to 
look upon this impressive spectacle, which perhaps 
we shall never see again. 

It will be readily understood that such exceptional 
conditions encouraged Swiss men of science to under- 
take fresh investigations on several of the lacustrine 
sites. , 

lilie numerous finds which have been Snade since 
1854 in all the lakes which were‘ at one time inhabited 
by men of the stone age and , the bronze , age hai/e 
enabled us to reconstruct, in great part, the material 
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Further, that this race hclJ its own on the Swiss lakes 
until the end of the neolithic age, when dolichocephals 
begin to appear m the lake-dwelling sites, coming, 
perhaps, from the nofth. (Their etlmical affinities 
also are still to be determined. Will our hypotheses 
stand ?) 

2. The dispositions of lake-d\^^lling sites, their town 
planning, it one maf use the phrase, is, in essentials, 
unknown. Fa'pii the ex^mt of the ground they covered 
in many cast's has not been detennined exactly. 

What exactly was the topographical plan of each 
site ? W^re the sites, that is, those of the same epoch 
and situated on the same lake, arranged on a specific 
plan, identical throughout, or was a free rein given 
t6 ^the fancy of the builders in each case ? In other 
words, was there a type of lake village; and,, if so, 
what \yas it ? ^Was the lacustrine city •an organic 
whole^ with t^e houses grouped on one ircntage, or 
was it composed of a series qf' snjall Jslands, and, in 
that case, what were the, dirnensibn^^and dfsppsitions 
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of these islands ? Did they communicate with one 
another by bridge or by navigable canals? If so, 
what' were the measurements and arrangement of 
these bridges or canals ? ^ 

What > was the form of the dwemngs ? Those 
authors who hfive attempted to reconstruct groups 
of lake dwellings have differed remarkably in their 
attempts. These diversities show how little solid 
basis there is for our knowledge in this matter, not- 
withstanding tlie evidence from sites such as Schiissen- 
ried, Robenhausen,.Niederwil, etc. Was the settlement 
protected against tl:te Waves caused by •j^rcvailing 
winds by some projecting# construction — it may be 
assumed, a stockade of piles ? 

3. Do the most important Of the articles in daily 
use by the inhabitants of the lake dwellings in the 


neolithic period date fi^im the beginning ol lake 
settlements.? Were the# various types of objects 
which are exhibited in the cases of our museums 
invented at different ages in accordance with the 
growth of needs, or were tfiey in use in the cailiest 
period ? This question can be settled finally only by 
stratigraphical study. 

4. Were the five flomesticaled airmals of the neo- 
lithic period (the ox, the dog, *1110 ])ig, the goat, and 
the sheep) present in tha earliest period ol tlie lake 
dwellings, or may we accept the suggestions put forward 
by various authors that these domestic animals were 
introduced gradually during the age of polfbhed stone ? 

These are a few of the questions which still await an 
answer, notwithstanding thh numerous investigations 
which have been undertaken since the memdmble 
winter of 1^53-54. The solution of these problems 
is naturdly very difficult owing ta the natyre q|f the 
ground upon which investigations n|ve to be carried 
out. It is npt easy to make stratigraphical observa- 

NO. 2748, VOL. no] 


tions on sites which are always submerged. The 
diving bell alone can be used. It is for this reason 
that the persistent drought at tJie beginning of the 
year 1921 has pro>^ed so favourable to research. 

Let us now consider the results which were obtained 
in the course of recent investigation. 

Very few human sk^ctal remains of neolithic age 
were found ; but an important discovcr>’^ was made 
at St. Aubin^ In the lowest stratum of this site, 
which is the oldest of the Swiss neolithic lake-dwellings, 
M Vouga found a human cranium, which was sent to 
me. It IS unquestionably dolichocephalic. This is 
the first piece of definite evidence of this character. 
Does it affect previous hypotheses as to the race of 
the builders of the lake-dwellings ? I do not think 
on such slender evidence we can maintain that it does. 


The skull in question is feminine, from Which fact 
we may conclude that it I'lelonged to an inhabitant of 
the site at St. Aul^in and not to a foreigner, whose 
head might perhaps have beon brought home as a 
trophy of war. The discovery, however, is of import- 
ance.. because it was made in the course of inve^iga- 
tions on stratigraphical lines. It is not a skull un- 
earthed at hazard from the mud or sand. It was 
in situ. 

In the course of the syiring and the summer of 1921, 
two detailed topographical surveys were made — one, 
at my suggestion, at Greng in the Lake of Morat (Figs. 
I and 2) by MM. Lc Royer and Winkler, the other on 
tlie foreshore of Geneva. This i.s the first time that 
any work of this character has been undertaken in 
Switzerland. The station at Greng was not com- 
pletely surveyed. A record was made of the position 
of those ^iles only which were left uncovered by the 
fall of the lake and of those which were in shallow water. 
«At Geneva, work of considerable extent w'as undertaken 

A 2 



FiG. a. — Part of tl>e Nf^bhthir site at tifeng, Lake of Morat. 
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by MM. Le Royer and Blondel. It has recently been 
completed (April 1922). Aipong the conclusiohs which 
emerge, it is now clear that the inhabitants of the lake- 
dwellings in the polished stone age iiad constructed 
stockades facing , the open water, for protection 
against the waves raised by the prevailing northerly 
wind. These breakwaters must have afforded the 
dwellings relatively smooth water. From these in- 
vestigations it may also be concluded J-hat the lake- 
dwelling sites of Geneva were of considerable size. 
Unfortunately of these there remain to-day only some 
thousands of piles implanted in the bed of the lake. 

Geneva is thus one of the most ancient cities of the 
world, since man has lived on this site continuously 
ever since the neolithic period. 

The stratigraphical investigations undertaken by 
M. Vouga enable us to establish with certainty the 
succession of the types of industrial objects throughout 
the , neolithic period of the lake-dwellings. Several 
of our a priori conceptions based on typology must 
be abandoned. Thus the pottery of the earliest period 
is more refined, more beautiful, more highly burnished 
than that of later periods. In technique it approaches 
more nearly the pottery of the bronze age than that 
of the middle and upper neolithic. 

Thanks to a careful sfudy of the strfitification of 
objects found at' Auvernier, M. Vouga has been able 
to plot out the progressive modification of several 
objects in daily use, such as the axe-hafting sockets 
of stag horn, flint arrow-heads, and the like.^ 

In many cases, however, stratigraphical study has 
only slightly modified classifications, such as those of 
Ischer, bas^ upon the typology of lake-dwelling sites 
which have been investigated with minute care. 

Other observations of importance tor the history 
of culture have also been made by M. Vouga 
The lowest stratum (IV.) has not \et yielded any 
of the spindle whorls which are necessary lor weaving. 
The art of drilling stone would appear to begin in 
Stratum III., but only in the triangular axe hammer- 
head. The true perforated axe hammer-head appears 
much later— in Stratum I, 

In Stratum I. — the latest — appear flint flakes of 
Grand-Pressigny type. Relations lietween Switzerland 
and western France are thus clearly established. 

For the first time all bones found in the e.xcavation 
of a lake-dweKing site hat-^e been preserved. My 

* I would refer the reader to the reports published by M Vouga in 
" Indications d’Antiquit 6 s buisscs " in the Arch, sutssfs d’Anlhrop G^n , 
Oeneva, 1931 and 1933. , * 
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I assistant, Dr. Reverdin, And my?alf have examined 
more than 4000 

of St Aubin.- Our qonclusioh?)^ yaHd'only 

in respect of the material obtained and for . site, 

may he sumtnarised as follows; — In the .hjfeolithic* , 
period corresponding with the earliest lacust^'ine sites, 
the horse was not domesticated. It was not even- . 
hunted, or, if it was an object of the chase, its flesh ' 
was not brought back to the lake-dwelling. If this 
were the case, would it not be permissible to suggest 
a taboo as the reason ? The five dopnesticated animals^ ' 
of the neolithic period were* represented in the lake- 
dwellings from the earlieft times. Accordingly,* the ^ ■ 
suggestion that domestic animals appear at different' 
stages cannot be ai'cepted. It is true that these five" 
animals are not represented in equal abundance. At 
the beginning of the period of domestication, the goat 
and the sheep are much more rare than the ox, the 
dog, and the pig. 

For a considerable time man continued to rely for ^ 
his food-supply on wild animals, especially the stag ; > 
but the proportion of domestic animals rapidly becomes 
preponderant. - ^ 

As regards their culinary tastes, tlie neolithic lake- 
dwellers seem to show a preference for certain of the i 
domestic animals. The species of which they ate 
most abundantly were the ox and tha pig ; next come 
the dog (tliough it is not certatti that the dog was 
eaten), the sheep, and the goat. What is the reason 
for this order of preference ? Does it depend upon a ' 
special taste for any particular meat ? Would they 
not in that case rear in large numbers only those 
species which they appreciated most ? 

The lake-dwellers m the stone age ate the domestic 
animals when they were full grown, except in the 
case of the pig. This animal was frequently eaten 
while It was young, and even when it was still a sucking 
pig. The ox and the goat were never eaten when quite 
young. The distinction was dictated, without doubt, 
by the desire to use the milk-giving qualities of the 
cow and the goat, and also, perhaps, the sheep, as long 
as possible, but this explanation does not affect the 
males of these species. 

Ij thus appears \hat the exceptionally low water in 
the Swiss lakes in 1921 has not been witlrout interest to 
science. Thanks to this phenomenon, some new^^nd ini- 
portant facts have been receded in the history of the 
culture of the neolithic lake-&wcllers and, at the same 
time, of all the neolithic peoples. 


Vitamin Problems.^ 

By Prof. A. Harden, F.R.S. 


T he existence of three vitamins, termed A, B, 
and C, has now been firmly established and 
i general idea has been obtained of their distribution 
imong animal and vegetable organisms. Hitherto, 
:omparatiVely little quantitative work has been done 
n this direction, and further progress must depend on 
i more general adoption of quantitative methods. 
rhesO are at present tedious and not very accurate, 
[n the case of each of the vitamins the requirements 
)f thct special animal employed serve as the unit of 

•Abridged from a Discourse dellver^id at the Royal Institution on 
’riday, April aS, , ^ 
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comparison and thcs« vary considerably from in- 
dividual to individual, so that many observations are 
necessary if an^', even moderate, degree of accuracy 
is to be attained. Thus in the estimation of the^ 
antiscorbutift potency of food materials, by the method 
worked out by Miss Chick and her colleagues at the 
Lister Institute, it has seldom been possible to achieve- 
a gRs&ter accuracy than about 25-50, per ceht. This 
obviously imposes a very serious limitation on any ‘ 
.'■atten^ts to study variations in potency unless 'these , 
are of a very gross brder. Another gheat, diflicyty 
inherent in thifr/fend ’df observatioti is that^ wheh the. 
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potency fe the dose of the material to A has been followed (Coward and Drummond) from 

be tcait^ ife cori*j»f>W*ngly transcends the seed, and jt has Been found that it does not appear 

wh^t is p^jsribffe Jrithont. haterfer^nce until the photofeynthetic procesjses be^. Thus sun- 

neces$a]^ v tljp’ diet/ such . ^ protein flower seeds are alnv)st devoid of it, and so are the 

cpnt^t, etc.' ; Very much, the same tonoitiona hold etiolated seedlings formed when these S^ds germinate 
, wilh regard '^td Vitomin B, especially wheii this is inthedarki In t^e light, on the other hand, the green 
estimated bf the effect of the material on the growth seedlings, grown in a meflium free frorh the vitamin, 
of rat? ; nnd, as a matter of fact, the great bulk of the produce it freely. This vitamin is often closely 
work carried out in America by this method is not associated with* the carotene and xanthophyll of 
strictly quantitative, but simply leads to the result plants ; so intimately, indeed, that it was at one time 
that a certain ration does,^or does not, suffice for the thought that it might be closely related to, if not 
growth of a yoUng rat. * * • identical with, one of them. The assodation, how- 

As regards Vitamin A the mtthod of Zilva and Miura ever, although very frequent, is not essential, and no 
promises to yield moderately accurate and consistent definite relation can be shown to exist between the 
results. This is attained by keeping the experimental two. Vitamin C is cither absent from .seeds or only 
animals (young rats) on a diet totally deficient in present in them in very minute amount, but appears 
'Vitamin A until they have ceased to grow, tjnd then when tlie .seed germinates and before any gredi parts 
ascertaining the minimum dose of the material to be are formed. Mothing is, however, known of tlie in- 
_ tested which will induce definite and steady growth active pro-vitllmin or of the process by which it us 
' for four weeks. Animals which do not cease to grow rendered active. 

in three weeks are rejected, greater uniformity in Concerning the origin of Vitamin 6 a considerable 
tJie results being thus attained. The test material amount of discussion has taken place. Its presence 
, is, whenever possible, administered quantitatively to in a large proportion in yeast points to the probability 

t animal and not, as was formerly the practice, that it can be produced without the intervention of 
:ed with the ration in a known proportion. One of light, and both in America anfi in this country it, has 
immediate results of the application of this method been found thaf yeast can actually produce the vitamin 
been the disc( 3 very that cod-liver oil, formerly when grown m a “ synthetic medium ” comprising 
;sed with butter as a good source of Vitamin A, is only substances of known com])osition and free from 
reality 200-250 times as potent as butter and is, the vitamin in question. Recently, however, Eijkman, 
i l(^g with similar fish-liver oils, by far tlie richest m in Holland, lias obtained a contrary result, so that 
material of all the substances which have so far this question remains at the moment open, 
been examined. The animal organism appears to be unable, in 

A further piece of information, which is essential normal circumstances, to produce any of tliese prin- 
for the detailed study of these substances, is their ciples for itself, and hence the amounts found in animal 
. behaviour towards heat, oxidation, etc. In this products depend ultimately on the diet of the animal, 
respect some progress has been made, and it may be This opens up, among many other problem.s, the im- 
stafced with some confidence that both Vitamins A and portant question of the vitaminic properties of milk, 
C are moderately stable towards rise of temperature, and there seems to be no doubt, from experimental 
provided tliat iflr he excluded, whf'rcas in the presence work, both here and in America, that these properties 
of air they are rayiidly inactivated. Whether tlie are profoundly affected by the diet of the cow. Milk 
effect of air is reversible or not has not yet been ascer- obtained in winter when the animals are stall-fed has 

tained. Vitamin B, on the other hand, appears not been shown to he markedly deficient in Vitamin A 

to be affected by air and is also moderately stable and there is also great danger of a deficiency of Vitamin 
towards rise of temperature. None of the thret C. One of the pressing requirements of the moment 
vitamins is casify inactivated by hydrolysis under is the careful quantitative examination of foodstuffs 
.qnaerobic conditions, and this fact has led to the available for the feeding of cattle, so that a rational 
interesting observation Vitamin A, although system of winter feeding can be adopte'S which will 

Usually associated, in the animal organism, with fat, produce milk as good as that given in summer. Such 

is not itself a fat but remains in ^thc iinsaponifiable an examination i^ould seem naturally to fall within 

residue with almost unabated potency. This in- the purview of the Board of Agriculture, 
dicates how small a weight of the vitamin itself is The evil results of a deficiency of Vitamins B and C, 
neceskry tor the daily ration of a voung rat. In especially in the diet of children, are well known— 
some cai^es as little as milligram of th^ oil is sufficient beri-beri and scurvy, latent or patent — but the effect 
to permit of definite growth, and tif this only t- 2 per of a lack of Vitamin A is not so well recognised or so 

cent, is unsaponifiable, whilp,.as is well known, the universally acknowledged. One school considers that 

chief constituent of the iinsaponifiabli* matter is a deficiency of this vitamin is at least a prominent 
• oholesterm, .which has itself no vitaminic potency, factor in the causation, if not, as tliey formerly held. 
The j)Ctual requirement of the vitamin ii^lf must the sole lause of rickets. Others consider rickets to 
therefore be of the order of 1/500 milligram per diem, be a disease brought on by non-hygienic surroundings, 
The^ Other two vitamins have not been obtained in lack of fresh air and exercise, etc. The latdst experi- 
sojepneentrated a form, but it appears highly probabU mental results show that rickets (in rats) can infallibly 
that ^they ^too are present in foodstuffs only in in- be produced by dietetic changes, but that the lack of 

fluitesirasd amounts^ ’ . ^ ^ Vitamin A dbes not of itself lead to the disease unless 

' The origin of all three vitamins is lo be sought m at the same time the diet is faulty as regards the supply 

the Jvege^iable. kjngi^mi The ’production of Vitamin of palcium or phosphorus. This faulty mineral supply 
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does not usually lead to true rickets if sufficient Vitamin 
A be present, although the bone formation under these 
circumstances is not q\iite normal. This explains the 
well-known curative effect of coddiver oil in rickets. 
So marked is the effect of this remedy, that McCollum, 
^ot appreciating the relatively enorn;ious concentration 
of Vitamin A present in ir compared with that in 
butter, as proved by Zilva, has suggested that cod- 
liver oil contains some other specific substance absent 
from butter, to which its great superiority is due. 
The difference, however, seems to be merely quantitative, 
and the further complication suggested by McCollum 
appears to be unnecessary. 

These experiments on rickets have led to what 
promises to be a discovery of far-reaching importance. 
Rats on a diet, which in the laboratory will infallibly 
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produce rickets, do not acquire the disease if they are 
exposed to sunlight in the open air or to ultra-violet 
radiation, and rats )Which have ^acquired the disease 
can be cured by either qf these trea^eqts> just as 
they can be^ cured by the' admihwtration of cod-Hver 
oil. Sunlight and ultra-violet radiation haye also been 
found to be effective cures or preventives of rickets 
in children. The cures by light and by cod-liver oil 
seem to proceed in precisely the same way, and the 
idea naturally suggests itself, especially to the mind 
of a chemist, that the ligh^ actually brings about the 
synthesis of the Vitamin fii the animal body just as 
it does in the plant. This idea still awaits Experi- 
mental verification or disproof ; but there is no doubt 
that the discovery of this function of light will lead to 
profoundly important developments in our knowledge. 


Obituary. 


Prof. W. Gowi.and, F.R.S. 

P ROF. WILLIAM GOWLAND died on June lo in 
his eightieth year, lie had originally intended to 
enter the medical profession and actually worked with a 
medical man in Sheffield for two or three years. After- 
wards he became a student at the Royal College of 
Chemistry, from which he passed m 1868 to the Royal 
School ol Mines. Two years later he obtained the 
associateship both in mining and metallurgy. He was 
awarded the Murchison medal in geulog\ and the Dc la 
Beche medal in mining. 

Ilis first post was that of chemist and metallur- 
gist to the Broughton ('o[)pe; Comiiany, Manchester. 
Two years later he went out to the imperial Mint at 
Osaka, Japan, and held the post of chemist and metal- 
lurgist there for six vears. During the next eleven 
years he acted as assayer, metallurgist, and chief of the 
foreign staff at Osaka, ancl was for some time adviser to 
the Imperial Arsenal. Ilis work W'us of a decidedly 
varied nature, and he did much to introduce Western 
metallurgical and chemical methods into the depart- 
ments with which he was associated. It was during this 
period that he acquired the knowledge of Japanese 
methods of extracting, refining, and working metals for 
which he afterwards became so famous. He carried out 
exploration Njtork in Korea on behalf of the Japanese 
Government, in the course of , which his expedition 
had some lively skirmishes with the natives. 

As a young man Prof. Gowland was a keen oarsman, 
and was the first to introduce rowing into Japan. He 
he d two modern “ eights ” built to encourage boat- 
racing among the staff of the mint, but they found these 
craft too unstable for their liking. Eventualiy they 
decided to choose their own boats and presented two 
for his inspection. He found they had selected a pair 
of “ cutters ” and had fitted each with port and star- 
board lights. He was also the first to initiate the 
Japanese into the use of the wheelbarrow. He had 
occasion to do this in connexion with some excavation 
work in the copper mint, and provided the labourers 
with barrows. The next morning he wa.s astonished to 
find that the wheels had been removed and the sturdy 
Ja‘panese were carrying the loaded wheelbarrows. On 
leaving Japan in 1889, the order of Chevalier of the 
Imperial Order of the Rising Sun” was confeiyed 
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on him personally by PT.l.M. the Emperor of Japan. 
During his residence there he gradually built up a very 
fine Japanese art collection, wliich included some valu- 
able kakemonas. 

Returning to England, Prof. Gowland acted as chief 
metallurgist lo the Broughton Copper Company for some 
years, and in 1902 was appointed professor of metal- 
lurgy at the Ro)al School of M^es,*in succession to the 
late Sir William Roberts-Austen. This post he held for 
seven years and retired in 1909. 

.So far as metallurgy is concerned, his chief interest 
lay in the non-ferrous metals, principally copper, silver, 
gold, lead, and their alloys. His knowledge, in 
particular, of tlie metallurgy of copper was unique, 
based as it was upon experience of tlie best methods in 
vogue, both m the East and West. In 1914 he pub- 
lished a textbook on the metallurgy of the non-ferrous 
metals which quickly became recognised as an authori- 
tativework on the subject, and is now m its third edition. 
Jlc also contributed various papers to the Institu- 
tion of Mining and Metallurgy, the Chemu'al Society, 
and the Society ot Chemical Industry. He was an 
original member of the Institute of Metals, its third 
president, and itS first May lecturer. In 1907 he was 
elected president of the Institution of Mining and 
Metallurgy, and m 1909 was awardeii the institution’s 
gold medal. 

There was, however, an»,ther side to his intellectual 
interests, as shown by his membership of the 
Society of Antiquaries, the Royal Anthropological 
Institute, and the Nufnismatic Society. His publica- 
tions under these heads were numerous and varied, 
dealing with, e.g.^ the early metallurgy of .silver and 
lead, the remains of a Roman sff/cr refinery at Silchester, 
the burial mounds c^nd dolmens of the early Emperors 
of Japan, and silver in- pre-historic and proto-historic 
times. Fro?n 1905 to 1907 he acted as president of the 
Royal Anthropological Institute. 

Frof. Gowland was a man of great personal charm 
and distinction. He was extremely thorough in all he 
undertook, and never spared himself in the execution of 
duty. His lectures were very carefully prepaid 
and well delivered. The geniality of Ids disposition 
njade Jiim a Rqqeral favourite with his colleagues and 
students, an^ he will always be affectionatelyjj re- 
membered at the Royal School of Mines, H. C. H. C. 
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’ It is Vith deepf^^;tbat^e recordLthe death in, 
• London on Thne .10, at the age of mty-seven, of 
\Miri vBmest William Lyons Holt, Chief Inspector of 
Irish Fiidleries. Educated at Eton, where he won 
the Biological Prize, he entered the Army througli 
.Sandhurst and joined the Duke of Cornwall’s Light 
Infantry, with whom he served in the Nile Campaign 
of 1884-5 and afterwards in the Burmah War 1886-7, 
•duri^ which his health* broke down an& he was 
invalided home. • 

Retiring from the Army, Holt took up the study 
of natural history, in which he had always been 
interested. His first zoological research was carried 
out at the* St. Andrews Marine Laboratory, and 
resulted in a paper on the morphology of the brain 
of fishes, especially of the herring, which was com- 
municated in 1890 to the Royal Society of London. 
In the same year he was appointed assistant-naturalist 
for the survey of fishing grounds on the west coast of 
Ireland, which was being carried out by the Royal 
Dublin Society. As the result of cruises carried out 
in 1890 and 1891 a valuable series of papers was 
published, the most important of which dealt with 
the eggs and lafvae^of fishes, while in others the 
economic aspects of sneritific fishery investigation were 
ably dealt with. 

In 1892 Mr. Holt was appointed by the Marine 
Biological Association to take charge ot a laboratory 
which was opened near Grimsby tor the purpose of 
.studying the fishery problems ol the North Sea. Here 
for three years he successfully earned out investiga- 
tions dealing with all aspects of fish life 111 their relation 
to commercial fisheries, paying special attention to the 
destruclttin of immature fish by trawling, a question 
which was thought at that timi' to lie of the greatest 
practical imi?ortance. On leaving Grimsby, he spent 
some time in the soutii of Krance, where he resumed 
his studies on eggs and larval ^stages, publishing 
a finely illustrated memoir on this aspect of the natural 
history of Mediterranean fishes. Fuilowing this, three 
years were spent at the Plymouth Marine Laborat<wy, 
where he not 8nly (.ontiniied and extended his work 
on fishes, l3ut took up thj study of several groups ot 
invertebrates which are Urgely used as food by fishes. 

In 1900 Mr. Holt retiiined to Ireland, where he 
bei'ame scientific adviser to the fisheries branch of the 


L)epai:tjfieiit of -Agriculture and TecWlW Instruction, 
succeeding the Rey.r W, Spotswood ^ chief 
inspector of-fisherjes in Unde? his dil^wu 

an important survey of the fishing grounds, espcp^ly^ 
to the wast and ^south-west of IreleOid., organised 
and carried' on for a® number of years, the deep 
water of the Atlantic slope receiving a latge share 
of attention. , Mr. Holt gathered around him a 
brilliant staff of young naturalists, and an excellent 
series of reports was published. He continued 
to devote himself personally to the study of fishCs, 
and included fresh-water fishes, especially the salmon, 
m his studies. His personal knowledge of fi^h life in 
all its a.spect.s was probably greater than that of any 
other British naturalist, and at the same time he was 
a keen student of the literature of the subject. In his 
earlier years he had great facility as a draughts- 
man, and hft papers were beautifully illustrated ^ith 
his own drawings. He possessed an acute and critical 
intellect, a sound sense of propoiliofi, and a quick eye 
for the things that really mattered in Connexion with 
any cpiestion he look up. Ills work was greatly helped 
by a gift of rapid literary expression, accompanied by 
a (puet humour, which always made his Writings 
interesting, ^lis mind was essentially honest, he 
suffered from no illusions, and did hi^ best to destroy 
what he thought were illusions in others. 

E. J. A. 

Wk much regret to announce the deatli, on June 26, 
at the age of seventy-three years, of Albert, Prince of 
Monaco, well known for his oceanographical research 
work. 

We regret to see the announcement of the death, on 
June 22, of Sir Alexander M'Rohert, at the age of sixty- 
eight years. After acting for a time as a lecturer in 
experimental physics and m chemistry, in Aberdeen, 
Sir Alexander went to India, where he passed the 
greater part ot his litc, closely associated with technipl 
education, lie was made a fellow of the University 
of Allahabad in the Faculty of Science, served on the 
committee of management of the Government Engineer- 
ing College, Roorkee, and also as governor of the 
Agricultural College, Cawnporc. Sir Alexander had 
travelled extensively in many parts of the world, and 
received knighthood for his services in 1910, being 
created K.B.E.^m 1919. . 


Current Topics and Events. 


The Council of the Zoologiiinl Society of London 
has approved a scheme ^pr the eslabhshmcnt of an 
aquarium at the Zoological Gardens m j^egent’s Park 
The aquarium is to be built under the .\faj)pin fei races, 
but so installed as to be invisible from thfc front, and 
will not interfere with the panorama of the I'ci races. 
It will consist of a crescentic gallery, 400 ft. long, lined 
with ^tanks on both sides. Those on the outer fanve 
f will Have>' both daylight artd electric illumination, ^ 
while* thbsd oi;>.*the ifiner curve ^ill be lighteif by 
electricity onlyi a method used at the^erlin Aquarium 
with cdijnplfrte succ«tes. The, gallery will be divided 
into threg^ partar— fresh Whter, , marine, . and tropical 
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aquaria— with special ponds for seals, diving birds, 
and trout. The tanks are to be constructed with the 
bottoms, sides, and backs of slate, and the fronts of 
polished plate glass set in a framework of w^hite 
marble 'L'hcy will be provided with rock-work 
arranged to suit the needs of tlieir inhabitants. The 
water will be kept constantly circulating, flowing into 
Hie tanks from high-level rcservoira and thence 
through a series of underground filter-beds, on the 
plan of Aose in use at the New York Aquarium, to 
low-level* reservoirs,* from which it will be pumped by 
•electric pumps to the high-level reservoirs again. 
Specfhl arrangements arij to be installed for heating 



i8 


NATURE 


the tanks and for 'regplattag the temf^etatuijft of thc^ ^ 
water in the difierent aquai5a^^-lhe’ plabs for 
gallery hive been prejiarfid by Belchet | 

Joass, and the circulation, ^^tric plant, and thh„ 
heating, lighting, and ve\itihiting systems have been 
designed by Sir Alexander Gibb. The scheme will 
cost about '50,000/., and should provide London with 
the best-equipped and most, carefully arranged 
aquarium in Europe. 

A THIRD attempt to reach the summit of Mount 
Everest began 611 June 3 The monsoon being due to 
aiyive early in June, it was clear that this must be the 
last attempt this season. I'he Tima, gives an account 
by Capt. Finch of his ascent with Capt. liruce to 
27,300 ft. in the previous attempt. The oxygen 
apparatus did not prove satisfactory and only one in 
ten^ was fit for use, but by reassembling the sound 
parts four serviceable sets were obtained By the 
help of oxygtm the climbers reached the North Col 
perfectly fresh and camped at 25,500 ft. A heavy 
gale with snow set in and lasted for two days, making 
progress impo^ible. When a start w'as made the 
Gurkha with the party collapsed and hfd to be sent 
back. Eventuayy, after five hours’ diagonal climbing, 
Messrs. Finch and Bruce reached an altitude of 
27 i 30 Q ft. The wind and cold were tlien so severe 
that they were compelled to turn, and reached No. 3 
Camp thoroughly exhausted. A telegram from 
Jangkok* Sikkim, dated June 22, .states that Dr 
Longstaff, , Major Morshead. Colonel Strutt, and 
Captain Finch have arrived there on their return from 
Tibet. 

The growing interest in metallography is well 
illustrated by the establishment of the Metallo- 
grafiska Institutet of Stockholm, the formal opening 
of which has recently taken place The iiew' Institute 
is under fhe direction of Dr. Carl Benedicks, whose 
work on the physical chemistry of metals is well 
known. An inaugural address was delivered by 
Prof. Arrhenius, who referred to the international 
character .of scientific research, as shown by the 
presence of foreign representatives at the ceremony, 
and by tbe re^yiew of the history of metallography 
contained in the address of Dr. J benedicks. Jiegm- 
ning with the work of Sorby in Sheffield, and con- 
tinued by.fnany workers, among whom the French 
worker, Qsmond, was prominent, metallograpjiic 
research has always preserved an international 
character. It was announced that vSir Kobert Had- 
field, who has himself made many important con- 
tributions t0‘this branch of study, had presented to 
the Institute an annual sum of 150/. for two years, 
to form a* s’cho^rship for a research worker, English- 
men having a preference. In Ins statement regarding 
this foundation. Sir Robert Hadfield directs attention 
to the remarkable contributions made by 'Sweden to 
chemistry; and e^eciaily to the chemi.stry of metals. 
The metals used’ in the manufacture of alloy steels 
such as nickel, eobaJ^ tungsten, molybd^ium, and 
vanadium, r /\yere. by^ Swedish jchOmists. 

while direct .'contributibns 
made by^many of their copajwifr^^ 
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by means, of 

.addition to’ the^ record .of Vhi<Jh ^ 

It must not be forgotten, also; 
steel industry owes its existence to thtiU^ ofstthb^. 
pure Swedish irons obtained from native' ore^.;. , j >. /y 

The Quai arrived at Cape Town on June j8 ' 
South Georgia via Tristan dk Cunha and Gough^' 
Island. The Times announces that, in view of the! 
low power and small size of the ship, it has ‘been - 
decided to abandon the proposed cruise in search of- 
lost islands in the Southern Ocean and to return home. i| 
Landings were made at Tristan da Cunha, ^nacCesdibie'ni’ 
Nightingale, and Gough Islands, At the last of these', 
islands several days seem to have been spent ashore, 
during which some biological collections were made^ 
The vi.sit of the Scotia in 1904 showed that Gough 
Island has a most interesting fauna and flora, partieW;; 
larly worthy of study because the nearest land, with '"’ 
the exception of the Tristan da Cunha group, is South 
Africa, which is some 1500 miles distant. Details of ; 
the Quest’s deep-sea soundings are not given, but tliGy ' 
should be of great interest, Cince between South-, 
Gcorgia’and Tristan da Cunha she traversed an area 
of the ocean in winch practically no soundings have* 
previously been taken. 

News from Mr. Knud Ra.smnsson, published in the' 
Times, gives some account of his work in Melville 
Peninsula and Fox Basin until the middle of lasf 
January. The autumn was spent around Lyon Inlet, , 
which offered scope not only for biological work, but 
also for researches into Eskimo archaeology. During 
the u inter, Mr. P. Freuchen was engaged in chartilig) 
the western coast of Baffin Land against Fox Basin, 
which was imperfectly known. Mr. Rasmussen 
himself w'ent south to ( 'hcstcrfleld Inlet near th 0 ^ 
mouth of Baflin jiay. 'lo the west of this inlet two" 
tr],bes of inland Eskimo are reported to live. Tliis ’ 
is of interest because all other tribeiifof Eskimo ai^ 
coast dwellers. This autumn IVlessrs. Rasmussen ; 
and Freuchen hope to stai^on theii long journey tO' 
the west across the Barren Lands through tfie area ’ 
inhabited by the Kinipetu tribe, in an attempt' to 
investigate the ongmab routes of migration of tho y 
Eskimo, and to throw light on their origin. - , '' 

])r. CnAip.Es D Walcott, s(Y;rctaryof the Smith* 
sonian Institution, hi‘s left Washington to continue 
his geological explorations in the Canadian Rpeky 
Mountains Walcott’s work m previous Season's. ' 

has done much towards clearing up the geologital 
formations*- of this interesting region, and many^. 
thousands of fos.sil specimens have been brought 
back to add to the completeness of the exhibition^'- 
and utudy series of the U.Si National' Museum. 
of the importaht result?' several ' years agbi 
discovery bF fossil ' bacteria ' in , 


)ssil 'bfmteria 'in ,-tij^ 

' d^bvered^ byf Swedish jchdaists. l rocks, ^irpbaWy^the eaTUest Foi:iM.pFb«^V^ 
trifmtibns td Wiatlutgy ‘^ve Thf section to ,1^ studied thifc ^ ' 
E their 
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mountains, and forests will be obtained. 

- '^’-ATitjife meeting of the Rdyal Society of Edinburgh 
,.On jHne 19 . the Keith Prize (1919-1921) was presented 
,?tO ‘Prot^ P* Sampson for his astronomical researches, 
-mcl&ding the paperS| “ Studies in Clocks c,nd Time 
: No. i. Theory^ of the Maintenance of 
-iWotkih; No. 2, Tables of the Circular Equation," 

; published in the Proceedings of the Society within 
V'tlie period of the award ; and the Neill Piize (1919- 
l'% 92 i) was presented to Sir Edward Sharpey Schafer, 
^iew his' recent contributions to our knowledge of 
' physiology, and in recognition of his published work. 

jgtixt^hding over a period of fifty^ years. 

^iVn. ,We have received an intimation that the Italian 
' Roykl Committee for Scientific Marine Investigations 
' has assumed charge of the Zoological Station at 
Rovigno. Istria, which was formerly under (iennan 
, administration, and that the station is now in active 
/‘work, with Prof. .Raffaele Issel as Director. 

' The second lecture of the senes on physiis in 
industry, arranged by the Institute of Physics, will be 
' given on Tuesday, July 4, at 5.30 pm , in the hall 
df the Institution of Electrical Engineers, Victoiia 
■ Embankment. W.C 2, by Sir J Alfred Ewing, whose 
subject will be " The Physicist 111 Engmeeiing 
Practice, with Special Reference to Applications of 
thermodynamics." The chair will Iv; taken by Sir 
^ Oiarles A, Parsons, vice-president of the Institute. 

. The fifth international Neo-Malthiisian and Biith 
: Control conference will be held m London on July 
11-14, under the presidency of Dr. C V. Drysdalc. 

' I^any delegates from abioad are expected «ind the 
f ‘^iiscussions have been arranged to take place in 
SCN oral sections A visit to Dorkii^ is arianged for 
July 15. This was the birthplace of the Rev 1 . R. 
Malthus, author of the famous essay on the Pimciple 
/ of Population. « 

Th^ American Geologist, which in 1905 was merged 
/ with Economic Geology, now resumes independence as 
• Pan-American Geologist* Thts monthly journal, 

t ' devoted to speculative geology, constructive geological 
. ' .firitl^ism. and geological record, is ulitcd by Dr 
Charles Keyes, Dcs •Moines, Iowa 1 he associated 
/ editOi^ are Edward W. Berry, Blltimore. Md. ; i^iot 
X Blackwelder, Cambridge, Mass. ; Henry S. Washing- 
V . tdii, Washington, D.C. ; and Gilbert D. Hams, Ithaca, 

’ J N.Y. ■’The first issue, volume xxxvii. No. appealed 
' in,Pebru^ry last. 

♦ RECl:;ANOUtAU glass jars suitable for the exhibition 
/V 6| specimens were, before the war, geneaaUy 

from' . Germany. - Recently some attempt 
ts4 «?lTaw agaiii bn 'tljat souifce,^:but Jjie 

hM/ . to. rdnse,,- 


increaaihl^fleedi^u^it iB ii6w;0iat any satisfactory 

; ^ ^ere 

are at least tSvb firtns w^g*and i^. .tO ™ 
‘Merniind. . The Jurie number of 
publishe# a list of the sizes that 

and asks curators to si^te their neO^ j/^too«t 4may. 
We regret to learn that Dr. TattersaU- tKe S^retejy 
of the Associf^ion, to whom this development is dim, 

IS at present ill, but letters may be addressed tQ to 
Secretary of the Museums Association, ca^,e of E. E. 
Lowe. The Museum. Leicester. ^ 

The Journal of the Society of Glass Technolg|y 
of May contains papers on the melting of glass, me 
action of analytical reagents on glass, jpethods useo 
in determining the durability of glass, ^ZulkoWsklS 
theory of the relation bctw'een the comppsition and 
durability (ff glasses, and other subjects. It i^. ejear 
from the contents of various issues of this journ^ 
which ha\e been received that research on” glass and 
matters relating thereto is proceeding in a very satis- 
factory manner, and the great improyernen^ which 
must result from this scientific investigation ,may be 
expected to^have a most j^eneficial efiect cxn the 
British glass industry. It is satisfactory to note that 
the Journal is acquiring an international status, ^ce 
one paper in the present issue comes from the Geo- 
T>hvsical T,aboratory of the Carnegie Institution of 
Washington, although many of the best papers owe 
their inception to the work of Prof, rurncr, of the 
Department of Glass Technology of the University of 
Sheffield ' 

On Wednesday jnne 7 . a waiB ^ven by 

Prof A. F. Holleman, of Amsterdam, dt the Imperial 
College of Science and Technology, under to ^uapto 
of tlie University of I.ondon, entitled ‘ Rjyent Re- 
searches on Substitution in the Benzene Nucleus. 
After a brief statement of the position of the subject 
at the time (1910) of the publication of hjs book. 
“Die direkt Einfuhriing von Substituenten m, clen 
Benzolkcrn." Prof. Holleman dealt with the quah- 
tative and quantitative iiivestigatiohs which have 
since been canied out in the laboratones at ^ster- 
dam. Considering the matter in the light ollus Own 
and lioeseken’s theory as to the raecfianism .of sub- 
stitution (involving primary addition to one 0^1^ 
of the Kekiile double bonds), it was shown tot m 
many complex instances the extent 
stituents enter the ditferent positions pan he pt^di^ed 
with fair accuracy from the general rules whiph fiave 
emerged from the experimental study of the simpler 
cases Full emphasis was laid on the exteptionS and . 
unforeseen results. Indeed the whole di^on^e w^ 
highly critical and gave an illuminating jnsi^tanto 
the methods by which, under Prof. HoUem^ s ec- 
tion, the workers at Amsterdam afe 
ducing to ordered ‘measure the whole .cheriha^ of 
benzene substitution. ' ^ / , , - " 

1 In the editorial remarks in the 
•to JourrtliUof the British Science Jlay. 

I attention is directed-to a departure, tRe in- 

,<dii$ioh of toto going beyond^ ^lial ^ 

- ^ ''"'or to Guild; No do^jbvto wito scope 
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thus afforded in emphasising the benefits of applied 
science will be appreciated by readets. Interesting 
light is shed On two incideftts d tying the war — the 
Coronel sea>battle and the German advance in 1914 — - 
both illustrating the importance of apcurate^informa- 
tion regarding warfare on land'and sea. Among other 
matters that are the subject of editorial comment 
may be mentioned " The Science of Sailing," " The 
Bases of Politics," and " The Need for a Scientific 
Missionary Journal." Much of the issue is naturally, 
devoted to the annual report of the Guild and the 
annual meeting. Special interest attaches to the 
address of Sir Richard Gregory explaining the origin 
of the appeal to be conducted by Commdr. L. C. 
Bernacchi for lunds to consolidate and extend the 
Guild's activities. Among other important steps may 
be mentioned the establishment of local, branches of 
the* Guild and the completion of the catalogue of 
scientific books, comprising over 6000 entries — in itself 
a remarkable piece of work that justifies the (bnld’s 
existence. A summary is given of Sir Leslie Mac- 
kenzie's address at the Edinburgh meeting of the 
British Association on " Science and Citizenship," I 
and a tribute is paid tb the memory bf Sir Ernest 
Shackleton, whose pasRing away on the Que'^t at the 
commencement of this year will be fresh in the minds 
of readers, and whose achievements m the field of 
polar exploration will not soon be forgotten 

A NEW catalogue (No. 94) of second-hand works 
on Zoology, Botany, and Agriculture has been 


pULY I, 1922 

issued by ©ujafi & Cp.,f Ltd., 34 Mar^ret 

Street, W.i. ^Amoug^ the 1400 yolbrncis , lasted are 
two of espedi^ isltefest, namely,, a dearly complete set 
of Curtis’s Sotctnical^ Magazine, formerly thre. property 
of Sir Joseph Hooker, with MS. corrections in.pomen-< 
clature by Sir W, J. and Sir J. D. Hodker, and an 
unusual French Herbal, entitled " Recueii des plantes ; 
Ics plus usuellcs peintes d’aprds Nature," ia 12 vcfii) 
containing nearly 5000 illustrations drawn and ; 
coloured by hand, with manuscript descriptions. 

Messrs. W. Heffer ■*& Sons, Ltd., Cambridge, 
have just issued a list (No. 213) of some 600 works 
in new condition which they offer at greatly reduced ’ 
prices. Many of the books listed deal with scientific 
subjects The catalogue is obtainable from the 
publishers upon request. 

A REPORT of the address given by Mr. F. W. Sander-, 
son to the National Union of Scientific Workers, just 
before his death, is to be published shortly. Copies 
may be obtained from Maj. A. G, Church, General 
Secretary, 25 Victoria Street, S.W.i. 

The firm of Mr. T. Fisher Unwin, Ltd., i Adelphi 
Terrace, London, W.C.2, is arraiiging for the publica- 
tion of the memoirs of Sir William Crookes, edited 
by J>r J'‘()urmer d’Albe, Any letters and information 
likely to be useful to tlie editor will be gratefully ■, 
received and carefully jircscrvcd and returned. 


Our Astronomical Column. 


Skjellerup’s Comet, 1922 — This proves to 
be a short-period comet of the Jupiter comet-family. 
The following elliptical orbit has been derived from 
observations on May 20, 31, June 12. the third being 
by Dr. W. H. Steavenson at Norwood 

T = 1922, May 15, 0-0325 G M V 
‘*^ = 354° 47'-^o 

U=2i5° 43'-3i 

23 30 
0 = 43° 9'-oo 

log a f 0-44930. 
log ^ = 9-94904. 

Period = 4-7201 years. 

These elements indicate a much closer approach to 
the earth than the parabolic elements did. Prof. 
Leuschner has pointed out that the comet is probably 
idenitical with 1902 II , discovered by Mr John 
Grigg in New Zealand, and followed by him for ii 
days. No one else saw it, and the observations were 
too rough to give a good orbit. If the period of 
less than 5 years is confirmed it will be the second 
shortest cometary period know-n, that of Encke, 
3-3 years, being the shortest. 

Solar Atmospheric Changes. — In the current 
number of the Monthly Notices of the Royal Astro- 
nomical Society (April) there are three communica- 
tions i'elative to solar activity. The first is by Dr. 
William J. S. Lockyer, and deals with the relationship 
between solar prominences and the coronat In 1903*' 
Dr. Ivoqkyer published a paper on the sanje subject, 
concludiftg that the various forms of the corona, 
as photographed during eclipses, were de^endertt 
on the. positions and intfensities of tj^ zone^ of 
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prominence activity In the present paper, using' 
quite independent prommetu e and cor^ma data, the 
former extending over the period 1890-1920 and thus 
including three sunspot maxima and minima, he 
points out that tlie jirevious conclusion is well / 
endorsed by these new obst;rvatioiis. Mr A. M. s., 
Newbegm publishes the results of his solar prominenc^^ 
observations for the year 1921 and gives curve’^m 
showing mean areas and mean numbers. He 
that the main zones of prominences were 
latitudes 4^^' N and 55'^ ^ , and a much les^^^kpne 
of activity in latitudes N. and 2.5'^ S-JC^f^se 
zones are m conformity with the curves of platitudes, 
of prominences illustrated in Dr. Lockyer’s paper ' 
referred to above, the,, higher latitude zones being ' 
the commencement of a new zone of activity which 
will gradually move polewards. 

Mr. C P. Butler communicates a first paper on, 
the systematic distribution of ^olar calcium fioccuU, 
this contribution dea’iing with inclination of elongated - 
groups. Several observ.ess have previously shown ' 
that the mean inclinations of the axes of sunspot 
groups were found to vary from 0“ to ii", and that 
the amoufit of inclination increases with the solar 
latitude of the group. Mr. Butler has investigated ' 
the case of the areas of calcium flocculi as determined 
from measures taken from photographs secured with 
the* spectroheliograph. He concludes that ^he in- „ 
clination^ range in general from o'* tO 40®, witli a 
few cases of specially high incliojitipn;' tThe ra^g© is 
theSrefoiffe much ^fereater thafi that foun4, for . 
groups.- In tKfe, abov0 rangs, there ipaximum. , 
frequencies at certain’ lafithdea, 

'and 28**32®. , Other more deitail^ given. 
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pROBtiifciJ ’Qif B:A,cfevANia Nation AU ty in South 
jrfofclems, race and ngitionaUty are 
discussted in the ‘presidential address delivered before 
the Sonth African Association for the Advancement 
. of Science by the president, Dr. J. lE. Duerden. He 
gives an instructive survey of the social condition of 
the Bantu races and of the European immigrants. 
The hereditary attributes of all the people of colour 
,are markedly inferior to the white in all that pertains 
to the requirements of i^odern civilisation, *an(l there 
is e^ery reason to expect that they will remain so in 
the future, " for in considA-ations of this nature the 
l^feachings of zoology are overwhelmingly in favour of 
the uncmangeableness of the germ plasm '' He goes 
on to say that the Nordic race, represented by the 
English and Dutch, stands at the head of the human 
genus, and*' it is in the daily competition with those 
that the Bantu, Indian, and Malay are to lead* their 
lives. In the commingling of these ractis in South 
Africa there can be no question as to which will be 
dorninant. In his hereditary endowments the white 
is far more gifted than the coloured, and must lead 
Dominance, however, is not arrogance, nor docs 
superiority necessarily carry with it harshness or 
unfairness.” 


Secret Societies in the Southern Sudan — 'I'he 
spread of secret, societies among the Sudanese is a 
question of some polRiical importance, and the reports 
of several correspondents on the subject are sum- 
marised in Sudan Notes and Records (vol iv No. 4). 
The baneful mtlueiice of such associations has at- 
tracted the attention of the Government, which has 
recently revised ” The Unlawful Societies' Ordinance” 
in order to bring them under control The authorities 
emphasise their eyil influence through terrorism, de- 
bauch, and robbery, and it is suggested that they are 
mainly the work of unscrupulous pet sous who exploit 
the fears of primitive man for their own nefarious 
ends. But, as is the case with .similar orgamsatious 
among tribes of the lower culture elsewhere, it is 
believed tlufl the use of ” fetish ” or other magical 
objects 111 their rites implies a religious side to the 
practices of these societies whicli deserves to be more 
closely studied 11 would be interesting to learn 
whether these cults arc regarded as supplementary 
or antagonistic to the traditional Beliefs and rites of 
the uninitiated members of the community, ind 
whether their* influence depends 011 the transitory 
prestige of some particular leader, or is deeply rooted 
in the official religion of^ue tribe 

Geology of Mt.soi’otamia — An interesting 
meipojr just issued by the Geologic, d Survey ol India 
(Memoirs, vol. xlviii , embodies the results of 

Dr. E H. Pascoe’s icconiiaissance of the pail of 
Mesopotamia lying mainly to th(‘ ^,vst of the Tigris 
from about the lat^ude of Bagluicid to that of the 
Great Zab river just below l^osul Excluding the 
recent alluvium and the pleistocene conglomerates, 
the rock groups described are all of Tertiary age 
and fall naturally into two divisions* - (u) a lower, 
marine, gypsiferous series corresponding to a part 
Pr. Hlgrim's Ears senes ol the l%rsian (iulf 
tegipn ; and {b) a yonngc'r fluviatile series, winch 
w provirionally named the Kurd series and coiiesponds 
generally with the beds di.stiuguished by Dr PJf^nm 
. as the pakhtiyari series in Persia. , The older, 
maitQe; gypsiferous beds were laid down in a relatively ! 
ShalloV gulf, which ^came silt^ up aad finally 
gave place t6 fluviatile couditioos| aftcT ah inter-. 
. rhediatestiagB^of'sait lagoons., L^alerosipa.naturally 
occt^rfed trAhritioit stage, bilt . thete . is 
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no general or widespread unponforpritv dividing the 
marine from thd later freshwater fonnations by 
which the former were covered. Folding of the 
sediment comnienced in Ears tiflies and became 
accentuated during tne subsej^nent Kurd , period, 
persisting into recent times ; this is indicated py 
marked steepening of the dips noticeable in pa^ihg 
from the upper to the lower series, while there is in 
general a marked contrast between the copipressed 
condition of the anticlines and the open disposition 
of the alternating synclinal folds, which Pr, Pascoe 
ascribes to the circumstance that the rising anticlinal 
saddles became eroded and conscijuentljr weakened, 
thus yielding more readily to compressional earth- 
movements Petroleum is of outstanding importance 
among the minerals of economic value, and the 
conditions for its occurrence arc so favourable that 
Dr Pascoe ^regards Mesopotamia as a possible rival 
of Persia, outclassing Burma altogether in oil* re- 
sources Associated with the oil aj;e small quantities 
of pitch and bitumen, wliile sulphuretted hytirogen 
is evolved m such large quantities that its recovery 
,'is a source of sulphur (01 alternatively as sulphuric 
acid) is recommended as commercially feasible. 

American Cretaceous D^osaurs — The first of a 
senes of pTclimmary notices on the Cretaceous 
dinosaurs, obtained in Albcrfa from *1010 to 1915 by 
jiarties sent out by the American Museum of Nariiral 
History under Mr. Bamum Brown, has been issued. 
The at tide in question, by W. D. Matthew and B. 
Brown (Bull. Amcr. Miis. Nat, Ilist., vol. xlvi.) 
treats of "The tamily Dcinodontidse.” This family 
name was introduced by Cope m 18O6, under what is 
now considered the more correct rendering for the 
Greek, as Dmodontida\ but tlie authors of the 
present brochure have altered it, presumably because 
the typi; genus, when founded by Leidy in 1856,, 


.. , , , 855 

was rendered, as then customary, as Peinodon. But 
if Lcidy’s original is to be scrupulously adhered to, 
why not Cope’s ^ The authors discuss the group and 
give a most valuable "Chronological list of Amcncan 
Cretaceous Demodonts and Ornithoinids.” Appended 
IS a d('sciT])tion of DromcBosanrus albertensis^ n. gen. 
et sp . iiom the Crctaieous of Alberta, and the con- 
clusion IS reached that it should be placed in a distinct 
subfamily, Dronueosa urma* 

Knielouonts from the Oligocene of South 
Dakoia — W J Sinclair describes the "Entelodonts 
from the Big Badlands ol South JMkota in the 
(ieological Museum of Princeton University'’ (Proc. 
Amcr Idnl Soi. , vol lx ), some of which had been 
prcMously inaaequately detcBinmed. and had even 
figured m literal 11 n; undei other names. The new 
lorms melude two new species of Archieotherium and 
SiUplohyus alt ideas, n gen. et sp The origfe of 
the group as a whole is imeertam. Apart from the 
digging proch\ dies of Seajdohyus, one of the most 
clearly indicated " liabds ” of the entelodonts, 
according to the author, judging from lesions in the 
picservcd remains, appears to have been their 
pugnacity ; but surelv the argument is equally allow- 
able thvit tlic injuries 'were due to attacks by powerful 

enemies, 

Pktrolfum in the Philippines. —In the Philippine 
Journal of Science of Jannar>' last. Dr. Warren D. 
Smith gives a detailed account of his geological 
rcconnai^ance of the Pidatait Oilfield, Cotabato 
Pjrovince, Mipdanaq, the second largest island tif the 
Philippifte group. The occurrence of petroleum m 
.the Pnilippmc Islands has been, known for some 
’.years, su|lEace indications exisring in Luzon, Mindoro^ 
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Panay, Cebu.. a|jd * those 

district in MfndailAO/ln.pat^ow^ar 
are of mor> ro(^eatv(Ji^oveiy; , Pidataii not reOcIvfijf 
detailed geolpgipal attention, imiU the i^xgeditl^h' 
of 1921/ ^hiOh this paper is a report. ■ The ±^datMi.\ 
field is about ^ kifoiftetres ; norths of ' Po/t Pikit,"“ 
Cotabato Province, the basin^ of tile Kio Grande de’ 
Cotabato, practically in the centre of the island. The 
topography mouritainoiis and the country is exceed- 
ingly difficult. Geologically, the formations present 
consist principally of Tertiary limestones, sandstones, 
and shales pierced by basaltic and andesitic intrusions. 
The sediments are of recent. Pleistocene, Pliocene, 
and ]yU<^ene ages, many horizons yielding fossil 
evidence. ^ The structures, liowever. appear to be 
very complex, owing to the regional earth movements 
and the igneous activity manifested. In fact, the 
faulting and folding h<is so disturbed the oilfield 
region that Dr. Smith does not hesitate to condemn 
the area from the economic point of view. On the 
othfcr hand, the presence of the seepage and the nature 
of the oil involved at Pidatan suggest that petroleum 
certainly occurs ih central Mindanao, possibly over 
an extensive region, and the advisability of intensive 
geological ' exploration over a wider area is clearly 
indicated. Analysis of the oil from the occurrence 
at, Pidatan shows that it has a specific gravity of 
0-9297 and is of paraffin base ; no light fraction was 
obtained (finder 150® C.), kerosene and heavy oil 
representing 45 per cent, and 49' 5 cent, of the 
sample respectively (by volume). Results of other 
tests indicate that the oil is much inspissated, as would 
be expected considering the geological circurnslances, 
and is most suitable for use as a Diesel engine fuel. 
The author concludes his paper with a commendable 
caution' to those controlling oil companies against 
belittling the value of sound geological woik as a 
necessary preliminary to oil o\ploration ; while n(»t 
detracting ^rom the value of the " practical " man s 
work, lie rh^kes it quite clear that success is achieved 
only ivhere both driller and geologi.st work in haimony, 
a conclusion deserving of serious consideration by many 
of the would-be " wild-cat " oil explorers in our own 
colonies. 

The Geoeogy of the Mount Everest District — 
The Mount Everest expedition of last year included 
among its staff Dr. A M Heron, who contributes to 
the G&ogrdhiical Journal of June an account of his 
geological investigations, accompanied by a geological 
map The mapping is virtually a westward continua- 
tion of Sir H Hayden’s investigations during the 
Tibet Expeditien of 1903-4 Dr. Herons task was 
one of unusual difficulty. Over much of the area 
examined his work had to proceed in advance of 
surveys, while the niovements of the expedition 
were geuciraUy unfavourable to detailed work, (..lose 
and prolonged examination, moreover, was considered 
inadvisable, since it aroused the suspicions of the 
Tibetans. Dr. Heron claims that his work must be 
looked on only as ■ a ret onnaissanco The area 
examined Qpvers more than 8000 s<ji uare miles, and con- 
sists in theinzlln of the Tibetan portion of the drainage 
area of the Arun river above Kharta Two geological 
divisions can be recognised ; a Tibetan area of 
sedimentary ■-rocks which consists chiefly of cast ami 
west fhids ' 0^ Jurassic slates, and the crystalline 
Himalayan region > to the south. Ihe contrasts in 
topography clearly illustrate the differences m the 
underlying structure. ^ ,On one hand are the somewhat 
tame roim^d ranges, with .tnOad valleys, of Tibet 
and the other st^ep, an<S rugged- 

Hiraalay^.. /' _ ' ^ 

RecoWy of $upAH 

molasifes i8> subsi^cc 
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precipittition by one or the ' eatths. ^ 

’the present lime and strontia'haYe chiefty bfeeii'ui^, - 
In the year 1338, however, Peligot found 
baryta forms a very sparingly soluble .'sacchdij^m.^ 
The use of baryta for the' purpose of separatihg 
was never carried out to any great extent 
reasons ; ^ (a) its cost, and J'b) the poisonous fiatut^ 
of barium compounds. The ebst of bar5rta sh^iaffd 
now be considerably reduced by the discovei^ ' df^ 
two French chemists, MM. Camille Deguide and' 
Paul Baud {Comptes rendus, May 1), who find that 
when barium carbonate is heated with silica at a-' 
temperature of i5o‘'-2oo* C., and the mixture sub- 
sequently lixiviated with water, the carbonate is to,- 
the extent of more than 90 per cent, converted into , 
hydroxide. This process should therefore render 
baryta available for the desaccharification of mOla.sse$i 
It is, however, very doubtful whether any Goverct-^ 
ment will permit its use on account of the toxic, 
character of traces of barium compounds. 

Pyrex Glass. — The CJwmiker Zeitung of May 25 
contains an analysis of the “ Pyrex glass " manu- 
factured in Amenca and used for cooking vessels. 
This glass is an' astonishing resistant to changes of' ^ 
temperature, and may be used over an open fire. ■ 
Tlie chemical composition was found to be, in per-: 
centages : silica, 8071; boric anhydride (BjOj), 
10-47'; alumina, 3'55 ; hme, 0-70; magne.sia, 0-57; 
soda (Na20), 4-14 The low alkali content is note- - 
worthy. Experiments showed that ordinary heating 
IS not sufficient to melt the materials for such a glass, 
and special furnaces, possibly with surface-combustion 
heating, are assumed. 

Safety Devices in Wireless Equipment. — The 
American Bureau of Standards has given its approval' 
to the recommendations of a committee of the 
National Fire Protection Association proposing th^' 
addition of some new safety rules to the National 
Electric ('ode relating to wireless telegraph installa- 
tions. The propo.sed regulations provide for the ' 
protection of receiving and transmitting eemipment 
against lightning effects, avoidance of risk of contact 
witli neighbouring electnc light and power circuits, , 
and protection from effects of liigh potential surges in, 
the lines supplying power to the equipment, as wel( 
as the ordinary reqiuremeitj ^{5 of .sound construction. 
It IS ncedle.ss to detail all the pioposal.s, but it may be - 
remarked that, in the case of receiving equipments, '• 
a lightning arrester is required where the leadin^^-tn'' 
wire enters a building afio, on account of the larger, 
.size of the ordinary transmitting aerial, y''hich is, 
more likely to be subject to damage from lightningi' 
and the high voltagc.s produced i<i the .apparatus, the 
provision is recommended in transmitting stations 
of a double -throw switch for connecting the aerial 
cither to the transmitting apparatus or to earth, T^ 
use of this sv^itch makes it possible to discopn^t • 
the aerial entirely from the transmitting appa^a|us.^ 
(Jri account also of the difficulty which lias 
expcnenced by the induction of voltages, in .,thl5 
supply lines of a transmitting station, it is advispb^ 
to vsp a protective device across the power, lille,-p«(aT; 
its point of entrance. If is noticea^l^’ that ,6pp^-^ 
e clad steel wire is recomn^ended thpowgbout ^ ' 

’ aJfoimo+itin +n f r\T%Tii^r wlro rtxtrlncf •fo tbeSfi'i' 


aitenaatitJe to copfter wire, ovdng^to 8 
conductivity fo^^ 
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•r^ j&Jipbff^f fe.lu ^Whittaker read a, pdper 

■ ill the atom (since 
^JVbc. -Roy.’ Soc. Rdin’., voi. xUi. pp. 

^Siof .)Vhttta[k^ shows that it is possible to explain 
phenomena satisfactorily in terms of the 
/maJSsical electrodynamics without postulating any 
3 stTrif^tpre in the atom, beyond that by which it 
' ^ < customary to e^lafti induced magifetisation. 
-Tf»*l*huthor considers the affect of an approaching 

■ electron in producing a " magnetic current " in the 
atom j Up to a certain velocity of approach the electron 

^ dc«>‘s not get beyond the atom but suffers an " elastic 
'//itnpac]t ’ ’ which repels it without loss of energy. When, 
1hiowever» the velocity of approach exceeds this critical 
r Valut! the electron passes through the magnetic atom 
■and gives to it energy of exactly that amount or 
dUantum which corresponds with the critical velocity. 
The transformation of this energy into radiant energy 
'can be explained by generalising the conception ; 
thus the magnetic current becomes equivalent to a 
' charged condenser, partaking of the nature of a 
Hertzian oscillator. By a simple mathematical 
process, combined with the assumption that the 
' oscillators in the atoms are similar to each other in 
''structure and differ only in scale, the equation h\> ~ U 
■' can be established, gmng Planck’s relation connecting 
ihe frequency, v, of the emitted radiation with the 
'amount of kinetic energy U, absorbed from the 
' 'bombarding electron. A more definite form to the 
, quantum mechanism is given by linking a conducting 
circuit with the magnetic structuie. J^hoto-clectnc 
phenomena can be interpreted on the basis of this 
. theory, and Bohr’s theory of series-spectra likewise 
, ' finds an explanation. 

Sir Alfred Ewing suggested that instead of follow- 
ing Prof. Whittaker in leaving the magnetic atomic 
I model at a certain point there is perhaps an advantage 
'•♦'In not dropping the model, especially as it seems to 
--'give an imnfediate explanation of the manner in 
' which o.scillation.s arc set up as the electron, parts 
' with its quantum of energy. In the’ Ewing magnetic 
mqdel the cential maguetic system or wheel is 
controlled by an outer system or ring. When an 
eltvtron passes through and it gives an 

impulse producing relative angular displacement ’of 




in emitted radiation. •Converseiy, in 

which oscillations are going on,, an elep^rpn^ntiy be 
ejected (photo-electric effect). In being , it 

exerts an angular impulse wliich stop? the oscillation 
and deprives the atom of the quantum of etiergy ^ 
originally absorbed through resonance. f ' 

Dr. H. S, Allen directed attention to th^ fact- that' 
m Prof. Whittaker's " calamoids,” or fourniimenisionat 
tubes of electromagnetic force, as well as , in the 
Ewing magnetic model, magnetic forces rank On an 
eipiality with electrostatic forces. The nurtiber of 
magnetic tubes associated with Prof. \^hittaJ|cer’s 
magneton must be an integral number pf times the 
unit quantum tube of magnetic induction. More 
satisfactory 'is a modified form of the quantnm 
mechamsni, in which two ring electrons are .priced 
near together on the same axis, th6 electromagnetic 
force between them being repulsive. Such models 
cannot, m J-)r. Allen's opinion, " rectmcile " quantum 
dynamics with classical dynamics. 

Dr R A Houstoun suggested the advisability of 
testing Prof. Whittaker’s t>^ory by an appeal to 
numerical calculation, introducing, for ^'o^pample, 
definite values of the frequency atul* calcmating the 
corresponding size of the molecule, The^ result 
appear to be satisfactory consulering the simple 
nature of the assumptions made. It seems that 
reciprocity which exists between electric and magnetic 
quantities m the electromagnetic wave must bo 
extended to atomic structure ' 

Prof Peddle remarked that the value^ pf Prof. 
Whittaker’s idea docs not he in its being, an ,V only 
possible ” one, for other possibilities exist. Its 
importance rests on the fact that the ide^ js ^ new 
one, giving for the first time an action on an eleiitron 
whi^h IS not reversed in direction whep- tho electron 
passes through an atom A ” perfecily , elastic " 
collision seems to be attainable only by implicitly 
denying collisional radiation, which leave? part of 
the essential mechanism undescnbcd. The inter- 
actions of the atomic charges, ether ' and the 
“ magnetic currents,” may perhaps introduce diffi- 
culty regarding atomic subjection to the Newtonian 
first law of motion. t 


The Second Royal Society Conversazione. 


/■ ' '"piIE second conversazione of the Royal Society 
; T . this year was held in the rooms of the Society 
5- at Burlington House on the evening of June zo, when 
the 'president, Sir Charles Sherrington, with I.ady 
Sherrington, and the officers of the iciety, received 
, a large number of felibws and guests Many iuterest- 
ipg scientific instruments and sjiecimeris were shown, 
Several of which were exhibited at the first con- 
, .'.y^rsaitfone . held on May 17, and somx were briefly 
'^^^dpscVibeiJ, in Nature of May 27, p, 693, .Below are 
/ij brie^’flescriptions of other noteworthy extiabits. 
*>\'‘‘Sbme Selections from the contents of large pre- 
' ^biStorCc bpoldng-places at Buckenham, Tofts Park, 
i lSlo^iCtYk, were shown by Miss Nina F. Layard. The 
were found by Mis.s Layard and Miss M.*F, 
and tfiey include hearth-stones, 
^eatij^-stonesi l^nes ^diteetn of aiiimals, fragments' 


works m the vicinity of the Roman Wall,', three. miles 
east of Gilsland, Northumberland. 

A Simple form of respiration meter was exhibited 
by Mr. H. F. Pierce. Two bellows are mounto# on 
a vertical shaft, one of which measures the yolnme 
of insjured air, the other the volume of expired air. 
The latter is measured at a temperature of 37'2® G. to 
avoid error due to condensation of contained moisture. 
Respiration is recorded quantitatively -upon a smoked 
drum. The moving parts are made very light ahd 
valves are operated electrically. , .n ' 
Mr. C C. Robson had an exhibit showing that a 
highly differentiated character which appeal^ 

I continuously in the parthenogenetic gaStwpod, 
Paludestnna jenkinsi, does not feappejar , -in two 
1 -generations bred from parents showing tm? •cha^cter. 
f There is eMiJence that this character bexxim- 
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was germinating. The massive cotyledonaiy tube 
emerges from me nut. Carrying the, plumule aifd 
radicle out of the seed, dnd later the plumule pushea 
through the tube and grows up into the air. Speci- 
mens of the tubers of Ecanda rubber {Raphionacme 
utiHs, Brown and Stapf) from Angola, which some- 
times weigh as much as 15 lb:., and “contain valuable 
rubber, were also shown. 

Mr. W, Barlow exhibited some models of organic 
substances which are based on the law of valeiicy- 
' volumes and are in harmony with the Bragg 
■ structure found in the diamond. The valency- 
volume unit-cell appropriate for the carbon com- 
pounds is a rhombic-dodecahedion. The funda- 
mental valency of carbon is expressed by a close 
tetrahedral group formed of four of the colls — that of 
nitrogen by three cells triangularly arranged, that of 
oxygen by two cells in face-contact, and that of 
hydrogen by a single coll. Bv fitting together 
appropriate numbers of these cells representing the 
composition and constitution of variou.s' compounds, 
structures can be made representing molecules which 
present internaT symmetry closely corresponding 
with that of the crystal forms of these organic sub- 
stances. 

The Research Department. Woolwich, had an 
exhibit showing the tune reaction m the colour change 
of Congo red in organit; solvents. The^ change from 
to blue which occurs during titratioii is associated 
with its flocculation from the colloidal condition and 
forms a time reaction related to the concentration of 
H ions and other properties ot the solvent. There 
were also exhibits from the Air Ministry (Instru- 
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ment Section), ‘ T^atipt tempera- 

ture putfit oesigned tb^^^temiine thp lemp^atiire^ 
di?^^tibn at diffe^t 'on iin atero-engine- 

radiator and it? , connectijjg pipes. A six-jiihbwon 
thermocouple is used, and each set (St j’ilh<ytipns- ^ ' 
measures the temperature relative to that Of. tji^' , 
atmosphere. Another exhibit was a Filon anerojld - 
dial for indicating to the pilot the height of ;■ 
aeroplane above the ground. The scale is coiled into- I- 
a spiral groove so that it can be adjusted to meet daily , 
changes m temperature and barometric pressure, A- 
metallic oxygen container w,as also shown in which a. 
small quantity of silica-gel has (been used successfully / 
for cleaning up residual gases. ** 

jMr. A. A. Campbell Swinton demonstrated the 
recording of wireless telegraphic messages. A short 
aerial on the roof of the building was connected , 
througli a tuner to a thermionic three valve amplifier, 
which in turn was connected to a i to 3 valve note 
magnilier. A movang coil siphon recorder was used, <. 
connected to the note-inagnifier, either through a 
Brown relay, or through a very low frequency 
thermionic amplifier tuned to respond to the frequency 
of Morse .signals. For the reception of continuous 
wave signals a separate thermionic heterodyne 
oscillator is employed which renders the high fre- 
(]ucncy .signals audible by means of musical “ beats.” 

Dr. II. E. Hurst and Mr. D. A. Watt exhibited an 
interesting model, on a scale of i : 50, of the sluice of 
Aswan dam which is used for calibration purposes. 
The relation between Q, the d/scharge of the actual 
.sluice, and q the discharge of the model is given very 
closely by (,)/(/ =n . 5/2, where n is tlie scale ratio. ' 


Psychical 


'^rHE Journal of the Washington 
I- Sciences of March 19 contains j 


\cademy of 
tommiimca- 


tion from Mr. L. 1 '. d'roland of Harvard University 
entitM ” Psychophysics as the Key to tin? Mysteries 
of Physics and Metaphysics.” The article is in- 
teresting as a revival of the once famous theory 
of mind-stuff put forward by W^ K. Clifford in his 
lecture on ” Ine Nature of Things in rhcmsclves.” 
Mr. Trolancl connects it with several recent philo- 
sophical theories of psychical monism and brings it 
forward with particular reference to the consequences 
of adopting the principle of relativity and the (iiiantum 
theory in physics, both of which, he contends, demand 
the recognition of the ultimate psychical nature of 
physical reality. 

The essenefi of the mmd-stulf theory is that 
it supposes mind to be constituted and articulated, 
not merely on the analogy of pliyt’cal reality but 
on one and the same' principle, so that a parallelism 
runs throughout the universe between mind and 
matter. Every electron or proton has not only a 
psychical aspect but m its ultimate nature is a con- 
stituent of mind, a bit of mind-stuff. Just as the 
unit of physics, the electric charge, enters into com- 
bination in atoms, molecules, and their more or less 
stable compounds, actiuiring tliercby the various 



physical and chemical properties of thing.s, so,n ^ 
inind-stuff combines to acquire the vaiious sensatif , \ 
emotional, and intellectual properties of personal, /I 
Mr. Troland’s argument is interesting but sca^^e ' f 
convincing He thinks by the theory to get;vaF;. -I- 
Berkeley’s difficulty that no qualities of |the '"'I 
primary or secondary, arc independent Of the u ^h(i' t! ‘‘i 
ing nuhvidual. The new realists, though they have 
reteritly attached Berkeley, have not, he thinks, 
succeeded as yet in developing an explanation of the 
universe which is cither simple or plausible 
The difficulty Of Mr Troland’s theory, however, if 
olicred as a support of Einstein, would seem to be that 
It misses the essential difiereuce between the activity . 
of the observer co-ordinating events in space-time . 
systems and the mterscctiny world-lines which present?! 
the events co-ordinated. Ttie theory of knowledge \y 0 y 
are waiting foi m science as well as m phiIo.sopliyfi» V 
one which will give full meaning to the subjective 
objective factors without sacrificing either to the otjKor. 
Psychical monism seems to be no more succ?ii^sful 
than physical monism as a key to the my.stefies of 
physics ‘and meUjihysics, bid- we commend Mr. 
'rroland's argument, w'liich includes 111 its scope recent 
physKjlogical research as well as the new physical.^ 
theories 


Technical Education. 


"T'HE annual conference of the Association of 
A Teachers in Technical Institutions was held on 
June 5-7 in London, and in the course of his pre- 
sidential address, Mr. J, Paley Yorke claimed very, 
stro«gly that technical education is definitely educa- 
tion and is. as essential as atiy other branch of 
educational activity. He said that technical educa- 
tion is essentially scientific edticatioft, and urg^ 
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that the advance of scientific knowledge and the 
development of the applications of science to industry 
and" manufacture have been so tremendous that the^ 
time has arrived when a speepial committed of inquiry ' 
shqyld be appointed to investigate the whole field, 
of {echnical education in relation to industry and/ 
to education gfiiet^Uy. It is now fdrty yd^ Sii^Cb 
ther? has been national I^qulr^ on technical^ ; 
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. vT(napy^ oi ^,mow who 

, ata^t chi^e of 

is sometimes levelled at scientific 
Sdwpatioa^ and "argued that it gives an extended 
Vtsibn and develops both imagination and that too 
f^e gift of being able to marvel at the wonders of 
\ nature and to appreciate the beauties of life. It 
cannot be admitted that a good general education 
can be obtained only by^the study of certain subjects 
, in certain ways or thp,t education and culfure must 
be associated necessarily wijyh bygone civilisations. 

Reference was made to the fact that opportunity 
, for contact with industry and for research is scant, 
and it was urged that directors of industry might 
submit some of their research problems to local 
Education «^uthonties and through them to the 
scientific and technical staffs of the various technical 
institutions in the area. It is realised, of course, that 
all problems would not arrive that way because of 
the publicity involved, but some useful work may 
be done. 

Attention was also directed to the proposed 
reduction of grants for scientific research and to 
the reduction in the number of national scholarships 
for higher education It was pointed out that not 
only do these reductions gravely imperil scientific 
and industrial development, but also that the per- 
centage reduction in 4:he estimates for these items is 
much greater than that for correspomlmg items m 
other branches of educational work. 

Lord Jiurnham said that technical education is 
slowly gaming its right place m the assessment of 
.national values This country, with its superiority 
in industrial matters during the greater part of the 
nineteenth century, looked with supreme self-confidence 
upon the efforts of other nations to compete with 
us in industrial production. When the advance of 
■' scientific discovery showed that mere manual dexterity 
was not sufficient the necessity for technical education 
,»va 9 admitted. Lord Burnham doubted whether 
^Sfiere is any ♦other class of teacher upon whicli the 
^future pro.sperity of the nation <lepended so much. 
Technical teachers are striving to shape education 
for the public good and for the welfare of the genera- 
tions which are coming to manliood 

Resolutions asking for the aji^ointmcnt of a 
committee of inquir)?^ to investigate the whole fi^ld 
of technical ftiiication m relation to education 
generally and to industry, and expressing alarm at 
the reduction in the nurnl^tr ami value of scholarsliips 
available for higher education, were earned unani- 
mously. 


Uilirersity and Educational Intelligence. 

Bristol. — The J.^ Fry and bo. Ltd . Colston 
■Research Fellowship, which prej^vides for paynuMit of 
fees and a maintenance allowance of 150/. a year, has 
'been awarded to Mr. F B. Wnght.son, a stmh'iit m 
the Faculty of Engineering. • 

Cambridge. — IMr. W. B. K King, fellow of Jesus 
College, has been elected to be fellow and lecturer 
' in natural sciences at Magdalene College , Mr P M 
S. Blackett to be Charles Kingsley Bye fellow of 
Magdalene Collie; Mr. L. E. Bayliss, Trinity College, 
to “06 Michael Imster student in physiology ; Mr. F. 
Lavington and Mr. J. Line, to be fellows of Emmanuel 
College knd Mr.* J. A. Carroll to ba fellow of Sidliey 
Sui^ .College, " . I 

; Lindw ha? beetf apjkilnted. 

to w m<^ jihilpjwphy ia'supCe^p^ tb t^ 
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late ' Sir ’ Jones. ' Mj*. tliidsa^ fortnerly 

Shaw Fellow oft the University oi -'Adihbtirgh, anii 
leoturer hi philosophy at the OW VUctojlb Ufi^rsity. 

In 1906 he was elected FelloW of pallibl' College, 
Oxford, ^and was appointed classical tutpr and 
Jowett lecturer in philogophy. ' 

Leeds. — The Council has appointed Df. W. T. 
David to be professor of civil and mechanical engmder- 
ing in successkm to Prof. J. Goodman, who retires 
in October next. Dr. David, who is at presept pro-T 
fe.ssor of engineering at the University College ol.'f 
South Wales, was educated at Cardiff and Cambridge,^ 
He served as demonstrator in engineering under 
Prof. Bertram Hopkinson at Cambridge tor two 
years, and later was appointed H.M. Inspector of 
Teclinical Colleges under the Board of. Education, 
hi is research work has been concerned mostly with 
internal combustion engines 

The handsome gift received some little time ago 
from Col ^r Edward Jfiotherton of 20,000/. 
enabled the University to make an important develop- 
ment in the work of the departmenPof pathology and 
bacteriology. Sir iulward's intention was that his 
gift should be devoted to the furtheiance of the study 
of bacteriology witli special reference to public 
health, and as a step in this direction the Council has 
instituted a new professorship to be called "The 
Sir Edward Brotherton Chair of Bacteriology.” Dr. 

J. W McLeod has been elected as ttte first holder of 
this chair. Dr McLeod graduated with commenda- 
tion at Glasgow University in the summer of 1908, 
and after acting as liousc physician at the Glasgow 
Royal Infirmary and house smgeon at the Glasgow 
Western Infirmary, gained the Coats research scholar- 
.shij) and worked for a year under Prof, R. Muir, 
T.ater he was appointed assistant lecturer and 
demonstrator in pathology at the Medical School of 
the ('haring Cross Hospital, and afterwards lecturer 
m bacteriology at the University of Leeds. Dr. 
M(:rweo<l has carried out important re.search wbrk in 
the field of bacteriology, and has published numerous 
papers dealing more especially with the bacteriology 
of infiuen^a, dysentery, pneumonia, and the strepto- 
coccal infections 

London. — At a meeting of the Senate on June 21, 
Mr. H J Waring, Dean of the Faculty of Medicine 
and vice-president ol St. Bartholomew's Hospital 
Medical College, was elected Vice-Chancellor for 
1922 -23, in succession to Sir Sydney Russell-Wells. 

A cordial vote of thanks was passed to Sir Sydney 
Russell -Wells for the .services winch hg had tendered 
to the University as Vice-Chancellor since Decettiber 
1019 

Mr. J. H. Woodger was ajy^ointed to the Uni- 
versity readership in biology tenable at Middleisex 
Hospital Medical School. Mr. Woodger was educated 
at University College, wlience he graduated^ in 
/.oology, and was awarded the Derby Research 
Scholarshij) In Kjiy he was appointed proto- 
/oologist to the (Central Clinical Laboratory in 
Amarah, and in 1919 assistant in zoology at Uni- 
versity College. 

Sir Charles W. C Oman , Chichele professor of modem 
history lu the University of Oxford, was appointed , 
Creighton lecturer for the year 1932-23. The 
subject of his lecture will be ” Historical Perspective.’ ’ 

The Lindlcy studentship for 1922, of the value of 
120/. and tenable in the Physiological Laboratory, 
has been awarded to Miss M. J. Wilson-Smith of 
* Royal Hifclloway College; and tha Univejsity 
studentship in physiology for 1922-23, of the value 
of 50/. and tenable in the Physiplogical laboratory 
at tfie Univei^sity or of one of its ^hools, to Mi» 

. M. M. A.^MUrtay of Bedford CoUe^e.. 
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MANCHnsTER.-*Mr. E. B.- Telf^,, lecturer in 
practical surgery in the University, and a member of 
the Honorary Staff of the Manchester Royal Infirmary^ 
)ias been appointed professor of systematic surgery. 


By the will of the late Sir William Lorimer, who 
died on April 9 last, the Court of the University of 
Glasgow will receive the sum of lo.ood/. 

It is announced iu Science that, by the will of the 
late Amos F. Eno, Columbia University, New York, 
will receive a bequest of about four million dollars. 

The Beaney Scholarship in Materia Medica at Guy's 
Hospital Medical School is vacant. It is of the 
yearly value of about ^ol. and tenable for three years. 
It is open to candidates who have received at least 
part of their medical education at Guy’s Ho.spital. 
riie latest date for receiving applications is July 7. 
Tlji,ey should be sent to the Dean of the School, S.E i. 

The GuU studentship in pathology and allied 
subjects, of the' annual value of about 250/. and 
tenable for three years, is being offered by Guy’s 
Hospital Medical School. The studentship is open 
to candidates under 35 years of age who have studied 
in the school. Applications must reach the Secretary 
to the Board of Electors, Guy’s Horpital Medical 
School, S.E. I, by, at latest, July 7. 

The summer meeting of the Association of Tech- 
nical Institutions will be held at Oxford on Friday and 
Saturday, July 7 and 8. The sessions on hriday and 
Saturday mornings will commence at 10 30 o’clock, 
when the president. The Right Hon Walter Runci- 
man, will occupy the chair I'he Rev. L R Phelps, 
Provost of Oriel College and l^ro- Vice-Chancellor, 
will welcome, on behalf of the I 'niversitv, the members 
of the association at the opening of the conference 
Papers will be read by Rev. W Hardy Harwood 
(Chairman of the Council) and Principal J F Hudson 
(Huddersfield) on “ The Relation of Technical 
Education to the Question of General Education.” 
Principal J. Quick, on ” Central Schools and their 
part in the Preparation of Scholars for Higher 
Technical and Junior Technical Schools,” and by 
C. Kyte, Secretary of the Library Association, 
on ^’Technical libraries — How to Start and Develop 
them.” 

Tip annual report of the T.ivcsey Professor, Prof- 
Jphn W. Cobb, at the University of Leeds, gives an 
account of the work done in the department of coal gas 
and fuel industries (with metallurgy) for the session 
The number of students (41) reached the 
mghast figure in the history of tfie department , 
one (third (14) taking* the fuel and metallurgy course, 
the remainder (27) the course in fuel and gas engineer- 
ing| The special evening classes included courses 
on the distribution of gas (Mr. Walter Hole), coke 
oven practice' (Mr. W. Grea\ cs), steaming m vertical 
retorts (Dr. A. Parker), *.^nd metallurgy (Mr. P. F. 
Summers). These course.^ were attended by 49 
external students in a.dditioiCtp the full-time registered 
students. Researches were carried out on the libera- 
tion of nitrogen from coal and\coke as ammonia, 
the structures of cokes prepared at\^ifferent tempera- 
tures, the losses of ammonia in cok\pven practice, 
a laboratoiy apparatus for coal dis'^Hation, the 
expansion of refractory materials, the trus^orthiness 
of recording gas calorimeters, and the efntSency of 
production of blue water gas. The andch^ent* 
tunas of the department have benefited by ^ubstaHfial 
donations from the South Metropolitan Gas Compai^, 
the South Suburban Gas Company, and from Mfx 
A. G. tJlasgow. .. 
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Ropl Society, June 15. — Sir Charles 
president, in the chair. — H. M. Evans : The defensivfi 
spines of fishes, living and fossil, and the glandular, 
construction in connexion therewith, and observa- ‘ 
tions on the nature of fish venoms. The gland ih 
the groove of the spine of the sting-ray [Trygon , 
pastmaca) consists of two portions — the deepest part / 
of the groove contains an iftlveolar-connective tissue 
structure, which is separated f/bm the true glandular 
epithelium by a pigm^hted capillary layer. The 
dorsal fin-spines of the spiny dog-fish Acanthias are 
grooved, and the groove is occupied by a gland with 
definite follicles. Cestracion also has a well-developed 
gland at the base of the dorsal fin spines. The 
spines of Chim.cra and of the Plcuracahthidie show 
structures which suggest a specialised function. The - 
nature and properties of Weever venom are described ; 
the filtration of venom profoundly affects its hiemo- 
lytic properties. Experiments are described on the 
native use of abrin as an antidote to fish venoms. — ' 
D. W Cutler, L. M Crump, and H. Sandon : A quanti- 
tative investigation of the bacterial and protozoan 
population of the soil : with an account of the proto- 
zoan fauna. The results of 365 con.secutive daily 
counts of the numbers of bacteria and of six species 
of protozoa in a natural field soil are given Large - 
lluctuations occur which cannfet be correlated with 
meteorological conditions. Fourteen-day averages 
of the daily numlicrs show marked seasonal changes 
superimposed on the daily variations in numbers. 
In general, both bacteria and protozoa are most 
abundant at the end of November, and fewest during 
February. The changes arc not directly influenced 
by temperature or rainfall. An inverse relationship 
IS found between the numbers of bacteria and certain 
.imoeba^, and a two-day periodicity obtains for the 
numbers of the flagellate Oicomonas iermo which are 
active — D W Devanesen : The development of the 
calcareous parts of the lantern of Aristotle in Echinus 
milians. All the calcareous elements of the lantern of 
Aristotle, with the exception of the teeth, are deposited 
as tnradiatc spicules. A ” compass ” ari.ses from two 
rudimentary .spicules tt is the only element of the 
lantern absent ir^ the ” cchinus-rudiment.” A tooth 
is a paired stiucture in con.sequcnce of its composition 

a double row of lamellre. A pair of lamella: is its 
ultimate unit. A remarkable stage in the consolida- 
tion of these lamelke is the^conc-in-cone arrangement. 
The Carina is formed by the- beaks of the serially fitting 
cones The ossicles ol the lantern are compared with 
tho.se of the mouth-frame of star-fish. — A. Lipschiitz, 
C. Wagner, R. Tamm,, and F. Bormann : Further 
experimental investigations on the hypertrophy of the 
sexual glands. 

Zoological Society, June 13, —Prof. E W. Mac- 
Bride, vicc-presidenj, m the chair.— Miss J. B. 
Procter : A study of the remarkable tortoise Testudo 
Icmendgii Blgr., and the mOrphogeny of the Clielonian 
carapace. — J.*^ T. Carter : A microscopical examina- 
tion of the teeth of the primates. — H. G. Jackson : 

A revision*of the isopod genus Ligia, Fabricius. — W. 
R B Oliver : A review of the Cetacea of the New 
Zealand seas. — F. Wood Jones : On the dental 
clynacters of certain Australian rats. 

Linnean Society, June i^. — Dr. A. Smith Wood- 
ward, president, in the chair.— ^A. Ip. Ren41e : Seed- ^ 
lings oi*horse-ch8stnut from which the terminal bud ■ 
had ^en remoO^ed by cutting thtriuflh the epicpt^liR)- 
dt>)^iary stem. Minute buds a^ipe^d ofi the. ciit 
Ki^urface ebrreeponding iti ppsitibiL witll thie 
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Sbij)ttr> '^utip infermtis^ tinnseus was probably 
stung by h virulent insect which may have conveyed 
to nK system some pathogenic germs unknown at 
that time. — T. A. Sprague ; The identification of 
Sison Arnmi, Linn. Sison Amvni is an umbelliferous 
plant ptiblished by Linnaeus in the first edition of the 

Species Plantarum " in 1753. The type -specimens 
in the Linnean Herbarium and the British Museum 
show that it is Carum cgpiicum, a medicinal plant 
which yields the Ajowan steds and Ajowan flil, from 
which* thymol is obtained, ifhe history of the drug 
Ammi goes back to Dioscondes, who lived in the 
first century of the Christian era , he described it as 
having a minute seed with the flavour of marjoram. 
Various plants have been described as the Ammi, but in 
plates of Wmbclhfera) pubhslicd by Uivmius at the 
end of the seventeenth century, the officinal Ammi is 
Carum copiicum. The geographical source of the drug 
supports this conclusion. The best (juahty of Ammi 
was imported from Alexandri.i, but was actually grown 
in Arabia, wliere Carum copttcum is still cultivated It 
hasnever been found in a wild state. — E. A . Newell Arber : 
Critical studies of coal-measure plant impressions 
The British Upper Carboniferous species of the genus 
Lepidostrobus, Brongn , preserved as incrustations, 
and other impression.s were discussed. — J. Burtt-Davy ; 
A revision of the South African species of Dianthus. 
Thunberg’s specimen o%D. incurvits, Thunb., does not 
match any South Afncan material at Kew or the 
British Museum. Thunberg himself identities it on 
the .sheet with Z). albens, Ait , but the specimen does 
not agree with the type of JJ. albem in the British 
Museum. In the " Flora Capensis,” Sonder recog- 
nised nine species of Dianthus. C)f these, seven only 
arc valid, and to them must be added four species not 
recognised by Sonder Six additiomil species and 
three varieties are now described, bringing the total 
number up to seventeen species and three varieties 

Royal Meteiyological Society, |ime 21 —Dr. C 
Chree, president, in the chair - J. K. Clark, H. B 
Adames, and I. D. Margary : Report on the pheno- 
logical ob.servations for the year 1021. After mid- 
December the mildness until late March was extreme, 
whi h gave premature fruit blo.sson^ and its usual 
concomitant of jioor fruit crops, except ajijiles Thg 
four early spring flowers were more than 18 days 
earlier than the 30 years’ mean , April and May, 14 
days, June, 10, and July, delays Gram-cutting was 
veiy 'early. .The warm wpnish along the Bristol 
Channel, and up the Severn and Dee valleys to 
include the Wirral rcnmsula, was almost identical with 
the isophenal trend and values ior 1920. In the north- 
east of Norfolk there was a recurrence of the cold 
ar^a la ,well marked in the years 1919 and 1920, 
spreading southward from the North S«. and curving 
south-ea.stward by Nofwich to include Bungay, aiul 
also of the long tongue stretching from the Scottish 
border southward to includa Ixucesterslum and Rut- 
lafid. The northerly bulge ot warmth justmortli ol the 
Isle of Wight was again very definite. High ground 
|s, as before, indicated on the maps by relatipy^ely late 
isophenal areas. Among exceptional effects wcie the 
brief blooming period of the summer flowers and the 
earliness of the autumn flowers, especially the Micliacl- 
mas. daisies ; the donnant or destroyed seed-sowiti^ 
experiences r the frequency of second blossom after 
the August trains, JlypilUlly the horse-chestnut ; t)je 
early d^rture of this: swallow.s ; •the dea^Hh of 
tortoisejshell and allied butterflies, apjParently fspm 
lack"of nettles. Octol^r had a week of unpad^iled^l 
Novemb^ir reined. -sever^ 
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After a bartisd mli ik late Jwly^ intain^ 

their foliage to an unusually late date, and tbosfe 
frosts had the effect of making many of the leaves 
brown wd 4 ^ veiled as if from excess Of heat. Planes 
and ebrii^lje^ their green leaves almost or quite until 
December. — F? Richvdson, A. Wagner, ana P. 
Dietzius : An observational test of the geostfO^l^lP ^ 
approximaBon in the stratosphere. Wind velocity, ^ 
at points not too near the earth’s surface of the 
cipiator, may be found with an accuracy of about 
5 iwr cent, from the honzontal pressure gradient and 
riie rotation of the earth. A test of tne error in- 
volved in neglecting other considerations is obtained 
by ftisb^ing the " geostrophic " velocities in thU 
equation for the accumulation of mass. Thus a 
theoretical equality, valid m the stratosphere, be- 
tween certain derivatives of wind and temperature is 
obtained. From observations collected by Wagner 
and Dietzius, tlie quantities wliicli this theory makes 
equal have a positive correlation of about four-tentl^. 

Edinburgh. * 

Royal Society, May 8. — Prof. W. Peddie, vice- 
president, in the chair. — Prof. E. T. Whittaker: The 
quantum mechanism m the atom (see p. 23). — 
A. R Forsyth : Differential invariants and other 
concomitants ®f quadratic differential forms in four 
variables. Tlic method is tliat of Lie’s continuous 
groups, and is thus entirely different from the Chris- 
toffel method usually expounded. It provides new 
results which the Chnstoffel method did not even 
suggest It can be applied to obtain Einstein's 
critical form m the relativity theory of gravitation ; . 
on one hand, some of his conditions were covered 
by others, and on the other hand his form satisfied 
one equation more than the set he initially postulated. ’ 
— T. R MacRobert : I'hc asymptotic expansion ot** 
the confluent hypergeometnc function,' and tile 
Fouricr-Bossel expansion. - ^ '* 

Paris. 

Academy of Sciences, June 6.--M. Emile Bertin 
m the chair. - ('ll Boulanger and CL Urbain : The 
composifion and chemical characters of thortvej^te 
from Madagascar. Five complete analyses of 
mineral arc given. The projiorlion of yttnuiri 
earths docs not exceed 0-5 per cent., wnile the " 
Noiwcgian mineral contains 4-18 per cent. Of^is 
group only yttrium, Tieoylterbium, and lutecium^ 
could be detected — MM. d’Arsonval, JBordas, and 
Touplain . Study of the glacier waters of Argentidre 
and Bossons. There arc marked differences in the 
electrical conducftvity and chenveal compositioil of ' 
the waters from these two sources, — Carl Stornter : 
Determination of the external magnetic field of. the 
sun by the structure of the solar corona and tike 
constants of the aurora borealis. — Louis Roy : 
Electromagnetic actic)iis in an isotropic system. — 

C'. Reboul ; A new radiation and its application to 
the study of the ultraviolet of Millikan find Lyman. 
— A. Tian : Thermostats with multiple jackets. 
The copper vessel containing the liquid to be main- 
tained at a constant temperature, is surrounded with 
felt and placed m one or more boxes, also of copper, 
which arc isolated m the same manner. The external 
jacket IS heated, and a uniform, steady temperature 
can be thus maintained without stirring. The 
advantages claimed for thi.s system are that the 
iliennal oscillations due to the regulator are almost 
entirely eKipinated. The temperature of the^ inside 
bath is practically independent of < variations in the 
ro<9m temperature, and stirring as not reqnked. — 4 
L^on Eugene Btoch : Spark S|)ec:tr&. in 
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' of spectra ofHipfik* under wateF. 

by the au^atic separation into ale lines ^hd spark 
lines and by the differences in t^e appearance ofthe 
lines appears to be valui^ble in djStftIg Bpe<^al 
* 2 ® Bellescize : Damping ;:ne os^a- 
^ons of resonators m mrelcsS telegraphy.— A 
Recoura ; Some new properties of th<f green sulphate 
Milphate of chromium forms 
complex compounds with potassium sulphate, and 
tlie resulting solutions give reactions with benzidine 
compounds or with barium cliloridc, indicating tliat 
3U4 ions arc absent or present in small proportions 
only. Results are given of a study of the effects of 
temperature, dilution, and time on these c6mplexcs. 

rli/vvISi K velocity of absorption of carbon 

dioxide by alkaline solutions — Mile. Wurmser • The 
preparation of ammonium nitrate. An extension of 
earlier work by M. Rengade on the formation of 
ammomuni nitrate by tlic interaction of sodium 
nitrate and ammonium chloride. — Mlie. N. Wolff ; 
rurfural-a-methylcyclohcxanone and .some of its 
derivatives. Mono- and difurfuralcyclohexanoncs — 
^ formal lamp. A detailed account 
with diagrams, of the construction of a new lamp 
lor burning methyl alcohol to formaldehyde. With 
copper oxide as a catalyst the yield is 25-30 iicr cent, 
with silvered asbestos 35-45 per cent. 0/ the alcohol 
used 13 obtained as lorrnaldeliyde. ^iesults of the 
-application off the lamp to practical disinfection of 
r^ms are given. H. Joly ; The tectonic direction 
01 the Cretaceous and Tertiary dcpo.sits in the 
neighbourhood of Haro (l.ogrofto, Spam).— Lory. 

X ^ valley recording Ihesc stages 

(fiMinat, Ch.'.tne dc Bellcdoiiiic). -J>. J. Mercanton. 
The glacial system of the Becrenberg of Jan Mayen 
T climbed by the author, with 

Wordie and T. Lcthhndge, m August 1921, 
(about 2500 metres) the 
structure of the crater w'as made out, and a detailed 
glacier sy.stcm is given. — 
MM. Ponil and R 4 my ; The reddish-brown coloration 
^OwU"‘m March 1922 by the J3nan9on snow 
> bpecimeas of the coloured snow, collected on March 
19 at an altitude of 2350 metres, were examined, 
after melting, chemically and micro.scopically. There 
practically no organic matter, and the microscope 
snowed no remains of microscopic organisms (Algae, 

„ roramimfera, diatoms), nor were there any vitreous 
of volcanic dust. Chemical 
anaUVsis showed silica, iron, and alumina The 
possible origin of tlie dust is discussed, but no definite 
conclusion oould be arrived at — P. Bugnon ; The 
fibrovascular organisation in Mercunahs. J’os.sible 
descent from a primitive form — Gii^jtave Chauveaud : 
i ®xf variations in the vascular development 
of the first phyllorhiza of Phanerogams are not 
aetermined by intercalary mcrea.se. — Louis Lapicque : 
Mechanism of the exchanges between the cell and the 
surrounding medium The osmotic pfljssure in the 
^Ils of rnarine Alga; is higlicr than that of sea water. 
This IS incompatible with the currently accepted 
^ew that all exchanges of the cells are determined 
by the laws of osmosis. The author holds that, on 
the contrary, the exchanges of the cells are the result 
of physiological work and that diffusion and osmotic 
pressure intervene often as resistances only.— Paul 
Portier and Marcel Duval : The variation of the 
osmotic pressure of the blood of the cartilaginous 
fishes undncv.the influence of modification of the 
sahnity of surrounding sea water. The dog-fisji 
wao used in these experiments, and it waS found that 
the osn^tic pressure of the blood $Kas not equal to 
t^t of^e sea water in which "the'^fish is ixnmers^. 

n,<lejo^cy for thg Jsmotic pressure of 
thf Jilood to fo!l^^ tWt of the water» hutvtlw* 
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Consutution of the ovarian egg of the carp,(Cy^’«M^ 
Carpio).~H. Vallte and H. CarrS: The plumlity of 
the aphthous virus. . . 

Brussels. 

Royal Academy of Sciences, June 3. — M. A. Laxpeere 
in the chair. — h. Swarts : On tnfluormethylcydo- 
hexanc.r-F. Swarts : On tyifluoracotic acid. — Th. Oe 
ponder : The elcctromagnetK^ field and the gravifib 
field.’ — A. M^lant; Th^ conditions determining the 
encystment of the infusoridn, Euplotes Aarpa.— M. 
Philippson : A new form of electrical resistance of 
electrolytes.- M Nuyens : A change in the variable 
of M. De Bonder.— P. Bruylants and J. Dondeyne: 
The determination of the atomic weight of selenium. 
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Mellon Institute of Imhistrlal Research of the UnlverHlty of 
Flttshuwi Ninth Annual R<‘i»ort on (he InduHtrial Fellowshliis of 
the Mellon Institute lor the rustitnt(>’s Fiscal Year, March 1, 1921, Uk 
M arch 1, 1022 Fp vl + 2;i (FlttsburKh, Fa ) 
ir ^ .A-UHtralia • Department of Mipes Mininir Re>1ew for the 
H.ilt-N oar ended Deremher IJlst. 1021 ('omplled by Lionel C. E, Gee. 
No ;i. Fp 72 (Adelaide) 

South Aastralia Department of Mines : Geolonleal Survey of 
South Australia Rulletlii .\o. 0 : The Iron-Ore Resources of South 
Australia By R Lockhart .lack Pp)i71 (Adelaide) 

Bureau of Kdiuatum, India Occasional Reporte No. 10: Adult 
Ldueatlon (( niversitv E.\tra-Murnl Teaching in England and Walo8).( 
i\ f08 (Calcutta: Govermnont I’rlntlng 
Office ) 8 annas ® 

Bureau of Education, India Indian Education In 1020-21. Pp. 
" + '^7 (Calcutta - Government IMiiiting Office ) ].8rupoos. 
Technical College, Bradford Diploma and Special Day Courses. 
Frospei'tus, S(‘ss|on 1022-2-1 Fp 1138 I plates (Bradford.) 

Report of the Fifteenth Meeting of the Australasian Association 
for the Advancement of Science, llohait Meeting, held In Melbourne, 
.lanuary 1U21 Edited hv Dr Georgina Sweet ami Dr A. (j D. 

(sydnev, NSW - The Association, 

Elizabeth Street ) 
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FRIDAY, Junk :ifi. 

AsS()(’Iation of Economic Biulouists (at the Royal Horticultural 
So( iet\ 8 Gardens, Wlsloy), leaving J.ondon 1 1 15- 1 1.30 A.M.— Annual 
Held Meeting ■ 

Ruvai, socilty of Medicine (Laryngology Section), at 4.45. >.,-J 

il/o.VD^ir, July 3. 

VICTORIA Institute (at Central Buildings, WcstmlnaterL , 

Right Rev Bishop Welldon : Msidenilsrn. (Annual Ad“ 

Felloaaship of Mi;ukine (at,iloyal Society of Mettlclii*’ 

J S Goodall • So-ealled PnlKtional Diseases Of the H, 

Roa AL Institution of Great Britain, at .5 —General 

Royal Institute of British Architects, at ClfShby; 

Rw-ent Exeavutlons at Hortie 

Aristoteuan Society (at Lnlversity of Londoa^felub. 21 Gower 
Street), at 3.— W O. Brigstocke . Prohahlllty, ’ . 

TUESDAY, Jv-'.Y 4. 

Eugenics EnucATiuN Soj ikty (Annual General Meeting) 

^m-iety) at 5 30— Dr Vredgoltl, Dr (’ H. Bond. Dr. B. iTollander, 

R A. Usher, and others : Coiiferenee on the Inheritance of llentm 
Dualities, CkKiuand Bad. 

Institute of VtTj|iu8 (at Institution of Eleetrlcal Engineers), at 
.5.30 -Sir Alfred Bwhig - The Physieist in Engineering Practice, with 
.Special Reference te Applications of Thermodynamics. (Lectures 
on ’■ PhyMcs In Industry " (2) ) 

SocioLoaicAL Society (at Leplay Houho, 05 Belgravo Hoad), at 8.16.— 

S U. Ramsey Regional and Vocational Influences on Architecture. 

* « WEDNESDAY, iVlA " A * 

Eoyai Meteorological Soc iety (a Summer Meeting) (at the Cr^liolt 
at 3 ,— -G . R.- Hay : Address on the Arrangeiuents hit * 
/mpplxing Meteorological* Information toc Pilots. lo^ctloft 0 < 
mne, etc. ^ ~ - 

^ ft THURSDAY, 
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Metric and British Measures. 

I N view of the vigorous and sustained efforts of 
the exponents of the metric system, and the 
eminent names \hat aie to be found among them, 
it is perhaps not a little surprising that it makes so 
little progres.s* towards general acceptance in Great 
Britain. The Weights and Measures Act of 1897 
legalised the metric denomination.s for use in trade, 
and was expected to lead to its luh-antages being so 
generally recognised that the Imperial system w'ould 
soon di.sappcar. Twenty-five years have now elapsed, 
and the position is almost unchanged. In fact, the 
polu y of compulsory introduction of the metric system 
by law, whicii formerly was alwa\ s strongly supported, 
was ruled out by the Metric C'ommittee of the Conjoint 
Board of Scientific Soiieties in its Report in 1919, and 
though the report of this Committee was not adopted 
by the Board, the subject of compulsion is not likely 
again to be seriously considered for some time at least. 
I'A’cn the Decimal Association lia.s recognised this 
position, and now advocates a modification of the 
Imperial system which will serve as a first step towards 
tacilitating the ultimate end it has in view. A modi- 
fu ation of .some soit is now being called for with 
increasing insistence, so that it may lie desirable to 
e.xamme the principal considerations involved. 

A fundamental distinction must, at the very outset, 
bo drawn between the iinportani'e of stability in the 
units of quantity and of dimension respectively. The 
units of mass and cupa('ity, speaking generally, serve 
simjily for determining a certain quantity of goods^ 
and the margin of tolerance is usually fairly large ; 
and even if this margin is greatly exceeded, the loss, 
to one or the other party to the transaction, is 
the value represented by the amount of the error alone. 
An alteration in the magnitude of these units, there- 
fore, if not very large, would pass almost unnoticed. 
Material weights, and to a i ertain extent measures 
also, can be afijusted without, any great difficulty, 
though the recalibration of weighing machines would 
not be c^uite so simple. The unit of length is a 
dilTerent character. Size, which determines the inter- 
changeability of parts and fittings, is not capable of 
ready adjustment, and an error in dimensions often 
involves the waste of the whole article. A change 
from one unit to another, not commensurable with it, 
must therefore introduce serious difficulty, in that 
apparatus designed to suit one unit cannot easily be 
adapted to be of s( rvdee under the other. The only 
, kind of change which could be accepted tfrithout much 
inconvenience would, be one which left the nev^ unit 
expressibfe, in the terms of the old, by a simple ratio, 
the absolute change of magnitude being of minUr 
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importance. It was this point which went far towards 
determining ^he general trend of the Report of the 
Committee of the Conjoint Board. • 

The present policy of the Decimal Association mu.st 
be examined with this difference in* mind. The As- 
sociation suggests a step-by-step transition, leading 
to a gradual familiarisation of the country with metric 
units, until the opposition is so far reduced that a 
compulsory metric system Act becomes possible. As 
a first step, the pound avoirdupois is to be readjusted 
so as to become e\a( tly equal to lialf a kilogram — 
an increase of about jo per cent. Tlic official policy 
of the Association is to alter the ounce, dram, and 
grain similarly, retaining their piesent ratios. Dr. 
Gujllaumc prefers, if there is to be a ^ piecemeal 
policy, to make the new pound (500 grams), I'ontain 
20 ouncp.s, 250 drams, and t 0,000 grams, the per- 
centage change.s in maL;nitude being of about the 
same order, but not all in the same ilirection. 

It will be seen that, in itself, a change ol this sort 
could probably In' made without serious ditficulty, if 
it were thought to be nec'cssary. That is to say, if 
a deliberate and agreed decision had been come to 
that the metric system exclusnely wms to be employed 
in Great Britain, the transition might well have been 
begun in this way. Tn the absence of sucli a deiision, 
the position is less dear. A entam amount of in- 
convenience must inevitably arise, particularly in the 
introduction of a new series of weights and measure.s 
in retail trade ; and although the ultimate introduc- 
tion of the metric system might be facilitated by tlic 
proposed modification, it is scarcely likely that those 
who are opposed to the end in view will offer any less 
opposition to the means employed. Faced with 
ultimate pniposal, that the inch should be altered to 
constitute one-fortieth of a metre - and this is prob- 
ably the least objectionable line of action open— no 
concession is •to be expected from opponents m 
favour of a first step, whicli does not, in itself, present 
very obvious advantages. It is ptobably far too 
seldom realised that the great objection to the metric 
system is based upon the incommensurability of the 
British and metric units of length. The real battle 
lies between the inch and the centimetre. If the 
alteration of either, to make it commensuraiile wdth 
the other, could be admitted, then its ultimate aboli- 
tion could follow without much difficulty. 

The view is quite widely held that the Imperial 
units are, as magnitudes, more suitable for commercial 
purposes than the metric. There is, therefore, at least 
a possibility that the. solution of the metric contro- 
versy may be found in the devejopment of a system 
based upon the British units, but so modified as to 
be capable of treatment on pure decimal lines. The 
NO. 2749, VOL. 1 10] 


Report of the Committee of th6 Conjoint Boar^ sug- 
gests that thb possibilities of such a solution shduld 
be explored, tfind one expei^ent in this direction haa 
already been tried with success. The troy pound was 
abolished in 1878, but the troy ounce was too firmly 
established to be dismissed entirely. Trade in the 
precious metals, however, is now carried on in terms 
of troy ounces only, and bullion weights are made up 
solely in tdecimal multiples Aid* sub-multiples of that 
unit. There has certainly been some activity in^ this 
direction in recent years, and should a really logical 
system upon a decimal basis be devised and secure 
general acceptance in the countries now using Imperial 
units, it may be found that these units are, after all, 
destined to survive. R. J. T. 


Influenza. 

Injluema : Essays by several Authors. Edited by F. G. 
Crookshank. Pp. xii + 529. (London : W. Hcine- 
niann (Medical Books), Ltd., 1922.) 30.^. net. 

A VALUABLE series of essays is given in this 
volume, bringing our knowledge of this devas- 
tating disease up-to-date, and at th<^\^me time demon- 
strating the nebulous character of this, knowledge and 
our impotence in face of its recurring pandemics. From 
the wider point of view the contributions of Drs. 
Crookshank and W. 11 . llamiT are especially valuable. 
The seven chapters contributed by Dr. Crookshank 
would have been even more valuable than they now 
are, had he (.ondensed them and treated his subject 
more systematically. They bear evidence of previous 
separate publication, with considerable repetition and 
occasional laxness in sequence of matter. 

The rest of the volume is occupied by chapters on 
the clinical and therapeutic aspects of influenza, which 
need not detain us, and by a chapter of 175 pages 
dealing with the bacteriology of influenza, which would 
have gained greatly by severe condensation. 

The chief interest of the volume, however, consists 
in a full statement of Hhc special views respecting 
influenza w'hich the lucid and skilful writing of Dr. 
Ilamer, ably seconded by Dr. Cropkshaiik, has rendered 
important ; and ever^^ one wishing to study the epi- 
demiology of influenza, and .to learn another view than 
that apparently favoured in the official report of the 
Ministry o^ Health, will need to study these chapters 
carefully. 

The question at issue is whether influenza, in the 
various forms which are usually recognised as this 
disease, is a single specific disease, due to a special 
contagium, whiclt may or may not be tfle Pfeiffer 
bacillus ; or wlibther the same viru.s may not also be 
the cause of “ phases ” of inflifenza, including cases 
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in which the nervous centres are seriously afiected, and 
in which the varieties of disease included*in the Heine- 
Medin symptom complex occur. ^ 

Dr. Hamer evidently looks to a filter-passing organism 
as the likely key to the position, and avers that “ most 
of the ‘ causal organisms ’ of bacteriology can be shown 
to be mere upstart associated organisms or secondary 
invaders.” Using Dr. Crookshank’s conception that 
three fundamental facloi^ are concerned, nivpiely, the 
dise^c, the epidemic, and Ijie epidemic constitution, 
Dr. Hamer advocates the hypothesis that the cause of 
the disease, of the epidemic, and of the epidemic con- 
stitution “is the mutating lera causa or prinuary 
influence,” vfliich may he some ultra-visible organism. 
Much stress is laid on the epidemics which commonly 
precede and follow, or are associated with, typical 
dnfluenza. Dr. Hamer evidently thinks that much 
of the trench fever in the recent war was influenza. 
This may be so, in a proportion of the cases m which 
an error of diagnosis was made ; but this would not 
apjDjy to the cases of true trench fever, the communi- 
cability of which by body lice has been demonstrated. 
A reference to Malta fever is similarly contusing ; for 
if this IS to be f^arded as belonging to the large 
influenzuid group, it is remarkable that it should be 
entirely jireventible by boiling all goat’s milk which is 
consumed by human beings. In Dr. Hamer’s words, 
“in thickly inhabited areas of the globe a kind 
of law of coincidence or ot overlapping of cerebro- 
spinal fever and jioliomj'elitis and pandemic influenza ” 
is visible. This relationship it is maintained is “not 
simply and solely one of concurrence^ but of regulated 
development m definite sequence,” and Creighton, our 
leading historical epidcmiologisl, is quoted m favour of 
the ontention that we must keep in iiynd “ gradations, 
modilii ations, affinities,” and be “ careless of symmetry, 
of definitions or (dear-cut nosological ideas, or the 
dividing lines of a classificaUon.” 

With this general proposition wc arc in accord, and 
we may agree also that fixity of tyjie of ejiidemic 
diseases and their causal organittms is not to be assumed ; 
but, taking the three diseases just named, it requires 
mu(^h imagination ev^n to assume tii. L they can all 
be due to variants of a common iglection. Our kiiow'- 
Icdgc of the infecting agenf in poliomyelitis is now 
considerable ; and although the proof thaWhe meningo- 
coccus IS the cause of cerebro-spinal fever is not abso- 
lutely complete, the converging evidence of bactei lology 
and vaccinal treatment is strongly in favour of this con- 
clusion. Without adequate reason, to assume that tlie 
contagia of diseases which are commonly associated are 
variants of a common contagium is a tfetrograck scien- 
tific step; it appears much more provable that the 
true explanation of the frequent association or sequence 
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of influenza, poliomyelitis, encephalitis lethargica, ^nd 
cerebro-spinal fever is that the “ epidemic constitution ” 
in these years favours the whole group of infections 
and not merely one of* them — influenza. There is 
close anaTogy between ^lis view and the view which 
explains the coincidences and sequences in seasonal 
and pandemic, occurrence of scarlet fever, puerperal 
fever, rheumatic fever, diphtheria, to which attention 
has been directed in investigations by Longstaff and 
Newsholine. It can scarcely be contended that all 
these diseases are manifeslation.s of a common infecting 
agency. 

The view just stated appears to be ( onfirmed in the 
article in the present volume by Dr. Dwight Lewis of 
Newhaven, ¥.S.A. Classical influenza, in his view^ is 
caused by the Pfeiifer bacillus, but “ the various waves 
of the .so-called pandemic of mfluen *i were caused by 
consecutive and increasing pre\'alcnccs of correlated 
di.seases due to the activation of earners of the organ- 
isms of these diseases, whether by the influenza bacillus 
or by the stfeptococciis.” 'flicre is no difficulty in 
believing m what w'e may call a first-('ousinshij) of 
diseases, in the influence of one or other of these in 
mcn'asing the \iruli’ncc of another, and especially in 
believing in the death-dealing quality of their com- 
bined ojKT.ition, as, for e.xamplc, that of the organism 
of influenza and ot the Streptococcus hamolyticus. 

The rritK.isms m the last chapter of the Government 
report on influenza are interesting. There is just 
enough truth m the .statement that “ what is not 
recorded, or is not known to be recorded, does not 
officially happen,” to give it tang. 

Dr. Crookshank apjiears to differ gently from Dr. 
Hfi||ter m the description of the inlercurrent maladies 
as “phases of influenza,” and suggests that these 
“ sjiecialised ” epidemics should be described as 
iujluenzotd. With considerable imagination, he suggests 
that the recognition of these would be, the first step 
towards the foretelling of the imminence of pandemic 
influenza. If tfts e\er become practicable, it will 
constitute an important advance in our knowledge; 
but meanwhile we are all familiar with sporadic c^es 
of these diseases which are not followed by epidemic 
influenza. 

In short, this contribution to the subject is provoca- 
tive ot thought ; and wc liope also that it will lead to 
more exiu't epidemiological as well as bacteriological 
investigation. It preseiUs a better philosophy of 
cpidcmicity than is usual ; and Dr. Crookshank’s 
contributions on this aspect of the problem will repay 
study. We rather think, however^ that he is somewhat 
astray in apparently Uiinking that the importance of 
“ epidemic ‘constitution as a factor in producing 
pandemicity — is not generally recognised. This is the 
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mystery of mysteries, and wc have not yet approached 
its solution. But we must approach it ; for recurring 
pandemics of influenza like the recent one are more 
serious to civilised mankind than even the Great War. 


History of Electrotherapy. 

An Essay on Ihe History of Electrotherapy and Diagnosis. 
By Hector A. Colwell. I’p. \v+ i8o. (London : W. 
Heinemann (Medical Books) Ltd., 1922) 17^. Gd. 
net. 

A n essay of 171 pages indicates a healthy respect 
for the subject treated and this is handed on 
to the reader who peruses it. Dr. ('olwell has m .some 
Wi^ys been fortunate in his subject, because it is one 
which )ields to historical treatment when apjiroadied 
by a scholar. 01 the evidences of this latter (}uality 
there is plenty of proof throughout this essay ; there 
is a liajjjiy blending of histoiical accuracy, judgment 
in selection of fac ts, and a sense of the real imjiortance 
of the subject of electrotherapy. The parent .subject 
is now rather apt to be somewhat eclipsed by the more 
youthful one of radio-therapy, )et the benefit derived 
from electro-therapeutic measures in di.ignosis and in 
the treatment of many diseases is .1 matter which need 
not be laboured. 

Perhaps more than in any otiier branc h cM the healing 
art, the scientific achance ol the .subject to its present 
position has been one long series ol spasmodic efforts 
interspersed between long periods of quiescence and 
indeed neglect. The neglect was probabh the rational 
outcome of the conditions of quackery w'hich olten 
showed itself in tlie ajiplication of electricity to the 
ills of the human body. It is probably not very far 
from the truth to c'or relate this halting progre.ss of the 
subject with the jiarallel state of affans in the study 
and researches ol a physical character into the nature 
of electricity itself. 

It is intere.sting to read that a profe.sscjr of physics, 
one Jallabert of Gci\oa, is to be regarded as the first 
scientific electrothcrafiist , for it is a matter of history 
th^t, in 1747, in colLdjoration with the surgeon Guymt. 
the electrical current w’as employed by him to produce 
muscular contractions in injured limbs, thus giving 
them the exercise necessary for the ’'Cstoration of their 
normal functions. Though thi-, is the case, the loiind- 
ing of modern electrotherapy occurred almost a century 
later as a re.sult of the work ol Diichenne of Boulogne. 

The essay traces the growth of the subject to the 
present day. The last forty pages arc devoted to the 
subject of radiology, Jiut perhaps the lapse ol time since: 
the^ discovery of X-rays has been insufTicient for a 
successful tieatment of the subject on hi.storical lines. 
Four pages of notes and an index complete a volume 
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which is very w-ell produced and illustrated by a number 
of plates of great individual interest. 

The authf-r is to be cengratulated on an essay 
which marks out so cltjarly the milestones which have 
been passed and the obstructions which have been met 
in the journey of electrotherapy to its present-day 
Status. 


Mustard Gas' Poisoning. 

The Medical Aspects of Mustard Gas Poisoning. By 

Prof. A. S. Martin and Dr. C. V. Weller. Pp. 267. 

(London ; Henry Kimpton, 1919.) ^2s. net. 

^■p'HIS volume is a belated account of ?nvestigations 

JL carried out at Michigan during the war ; in 
1917 it w^ould have been eagerly welcomed, at the date 
of publication whii'h it bears it w'ould have been* 
decidedly interesting, at the present lime it will only 
be so to specialists and historians. It tells, with a 
w'eallh of detail which seems needless, of the effects 
of /:I-/i-diclilorethyl sulphide, or mustard ‘‘ gas,” on 
various animals and on men accidentally gassed with 
it at factories in America where the sub.stance was 
manufactured for gas offensive purposes during the 
war. 

The substance is a general protoplasmic poison, 
readily penetrating the epidermis and other tissues ; 
once inside the ('clls it is probably hydrolysed, and the 
extensive damage is due to local liberation of hydro- 
cliloru' acid. 'Phe chief effects are therefore a destruc- 
tion ol all the cells with whic h the substance comes into 
contact ; the eyes, lungs, and skin are^he most likely 
to be affected, and the danger lies chiefly in the fact 
that the substance has but little smell, so that dangerous 
concentrations i^iay be enc ountered without arousing 
s(.ispicions in those unac'(]uainted with the properties. 
As the .substanc'e is a hc]uid of high 'iioiling-pomt, soil 
or other materials which luive been fouled with it may 
remain a source of danger lor days. 

Treatment of the affected parts is direc ted chiefly 
to the alleviation of synqitoms ; chlorine destroys the 
substance, so that local applic.ation of hypochlorites 
is u.seful in the treatment of skin burns, which are the 

f-' 

most troublesome efjfects likely to be met with in men 
whose eyes and lungs are j^rotected by the wearing of 
respirators, c 

'Phe reviewer himself worked out the chief 
physiological effects of this substance on animals in 
the sjjring of 1916, at the suggestion of his colleague 
Dn H. W. Dudley; the results were reported through 
the proper channels, but were not published. The 
G&rmans first used the substance s»me fifteen months 
afterwards, k 

The work before us is the most complete and accurate 
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account of the subject of mustard gas poisoning extant. I failure. This is the leit-nwUf of the whole research, 


Let us hope that it will be long before sifch a book is 
needed again ; should ther# bo another biK war in our 
time, this work will provide a complete account of 
the properties of a substance which, had it been used 
earlier in the recent war, would almost ( ertainlv have 
proved a decjdmg factor. 

C. LovArr 10 vans. 

. • . 

'i'inctorial Chemistry and Histology. 

Untersitchi(}if>en uber Echifarbimg der ZeUherne imi 
kimsthchen Bekenjarbstolfen und die Theorie de<; 
histologisckmi Farhepro'^esses nut gdosten Lacken. 
Von Prof. Dr. Siegfried Bccher. Pp. xx + 318. 
(Berlin ; richruder Porntraeger, 1921.) los'. (xl. 

'^'p'llERE have been several attempts to evolve a 
J. scientific basis ol the staining processes which 
are used in histology, but nothing as comprehensive 
as the book under review has so far been produced. It 
is the outcome of more than twenty years of research on 
the application of tinctorial cliemistry to histology. 
The book contains a remarkable amount of sound 
chemistry, and one cannot but wonder how a professor 
of zoology and comparative anatomy could have found 
the time to acfiuire such profound knowledge of a 
subject so removed from his special lines of thought 
and study. Dr. Bechcr lias been very successful in the 
manner in which he has combined histology with 
chemistry, and even the few peculiarities in his chemical 
terminology and chemical formulce, sui h as, tor example, 
his eci’cntric formula : 



for [ihthalic anhydride, only add to the peculiar charm 
of the fiook. They vouch, at least, for the fact that 
the author has not blii^lly copied his clu .ucal matter, 
whicli is too often the case whe« biologists develop 
chemical tendencies. 

That the rituals of histologv will have t*o give plaee 
to chemical common seii'^e is evident from,Becher’s 
researches, whii’ii show conclusively that successful 
staining depends on one factor only, namely a well 
selected “ triple-alliance ” (a bon mot presumalMy 
chosen by Dr. Becher before the War) of tissue, 
mordant, and stain. Careful considerations -bf tfie 
individual and combined chemical properties of these 
three factors lead to success, their neglect spells 
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I which IS abundantly supported by more than 2000 
experiments. Bechcr’s researches lead him also to 
the following generalisations, namely (i) the solubility 
of the “ lakes ”* (metallic compounds of organic 
colouring matters) is of great imjxirtance, for good 
staining depemU not on the solubility of the dye, but 
on that of the lake,” and (2) that all “ lakes ” of the 
hydroxy-antiiraqiiinones aie ol general use for nuclear 
staining. The hydroxy-anthraiiuinones have been 
specially studied by Ilccher and tlie attention of 
histologists may'^ be diiected to jip. 271-275, which 
gi\e a practical summary’’ of these results. 

However, not only histologists, but also chemists 
will find miiclt in this book tiiat will be of interest to 
them, 'riiere is too much belief in the infallibility of 
Grieliler’s stains in histological circh's and the British 
dye industry would, jierhaps, be well advised to pay 
some attention to this particular aspect of tinctorial 
chemistry. That not only Gej;many but also other 
countries manuTacturedyes which give good histological 
results is again also evident from the work under review, 
since Dr. Bccher has successfully used Trench, Swiss, 
Dutch, Belgian, and British dyes. 

Reference miglit, perhaps, be made to a few 
minor errors, such as the statement on p. 12 1 that 
cllagic acid was synthesised by Georgievic in 1913, 
whereas it was actually synthesised by Perkin and 
Nierenstein in 1905. Such slight defects, however, 
detract little or nothing from the value of the book, 
which is certainly the best of its kind so far published. 

xM. Nikrknstkin. 


Mineral Resources of Yugoslavia. 

The (icology and Mmerai Resou tee's' of the Serb-Croat- 
Slovene State. Iking the Repoit of J he Geologist 
attadicd to the Biiiish Economu Mis<;ion to Serbia. 
By D. A. Wra^. (Department of Oxerseas 'IVade. 
Kef. No. F.E. 383). Pp. II r. (London: II. M, 
Stationery Oflicc, 1921) 35. hd. net. ^ 

'^T^'llh^ Department of Overse.is I'rade h.is rendered 
X a dislim.t service to cconomi(' geologists in 
liublisbing an account of the. mincial resources of 
Yugoslavia, because our knowledge ol tins subject has 
hitherto bci n dci idedly iragmentary. A lew of the 
mineral deposits ha\c long been well known, such as 
the menury mines of Idrija, the topper mines of 
Majdanpek and the iron uiines ol Vares, but systematic 
^formation ^as lacking and this has now been supplied 
by the painsjtaking work of Mr. D. A. Wray. * 

After a brief introduction dealing with the more 
important general and economic features of the new 

B I 
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state of Yugoslavia, we have first a brief but clear the annual output since 1900 having been of the order 
account of the geological structure of the region under of 500 tons. ^ 

discussion ; it is greatly to )?e regretted that this part Among the other rninemls that have been or are 
of the work was not illustrated by a geologipal map of being worked may be named iron pyrites^ manganese 
some kindj even though it Vere only a small sketch ore, chrome ore, antimony ore, gold, lead ore, zinc ore, 
map, as this would have been extremely helpful for a bauxite, meerschaum and rock-salt, 
proper understanding of the somewhat complex geology. It will be clear that Mr. Wray has done his work 
'J’he various mineral defiosits arc next described in extremely wtII and has collected a great bulk of very 
much detail, this constituting tlie principal and indeed valuable information. It ir', hpwever, to be regretted 
the most valuable portion of the w^ork. Under the that he did not submit Uis proofs for revision to' some 
heading of coal it is shown that true bituminous coal competent metallurgist, as several blunders forming 
is very scarce, but tliat there are considerable reserves serious blemishes in the rejiort would in this way have 
of lignites, which amount probably to about 1900 been detected. For instance, Mr. Wray states that 


millions of tons, whilst the [lossible reserves are even 
greater. With the exceptions of some hi the smaller 
beds of Liassic pnd (retafcous (oal in Serbia, all the 
coals are of Tertiary age and are lor the most part of 
inferior (|uality, their ( alonfii' power lying usually 
between 4000 and 5000 (alories. They can, however, 
l)e used successfully on, railways, tor steam raising and 
for domestic purposes, Imt are not suited for metal- 
lurgical operations or other work where high tempera- 
tures are required Ap]iarenlly the coal resources of 
the State would cover satisfai tonly the great majority 
of its requirements, were it iu)t for the grave lack of 
means of communu'dtion, wFa h also h.is hindered in 
no small degree the decelopnicnt of the various coal- 
fields. 

There arc quite a number of deposits of iron ore ; 
acconling to Dr. Katzer, the (io\ernment geologist, 
the more or less known reserves of iron ore amount to 
some 22 million tons, of w'liidi 15 millions are hmonite, 
Mr. Wray is of opinion that “ the total reserve tonnage 
may .safely be computed at 30 to 40 million metric 
tons.” The iron industry is, however, (juitc in- 
significant ; there are a few small Iilasl-furnaccs, 
chiefly in the Varc.s district, ( lianoal being apparently 
the only fiiebu.sed ; one of these furnaces, situated at 
Krapuli, 2 kilometre.s soutli of Vares, is said to have a 
daily output of more than too tons of pig iron, probably 
the largest ever obtained from a charcoal furnace. 
(X/ing to tlie want of good coking ccTals and the defec- 
tive means of transport, there seems at present little 
probability that tliis industry can attain dimensions 
of any importance. 

There are well-known ( o]){)er mines at Majdanpek, 
which have been wanked since Roman times ; the out- 
put from 1870 to 1800 i-? stated to have totalled about 
2500 tons of copper. Another important group of 
mines is that of Bor, now^ being worked by a French 
company ; the production is said to havp gone up bo 
the high figure of 7575 metric tons of eppper in the 
year 1911-12. The famous quicksilver mines of Icfria 
have been worked ever since the fifteenth century, 
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' there are at Majdanpek “ three furnaces of the 
‘ Knudsen ’ type (Sulitclmaand Co., Norway),” whereas 
the Knudsen process is conducted in a special form of 
('onverter, and was worked out by the inventor at the 
well-known Sulitelma mines. Again, Jiis description 
of the “ Majdan ” furnaces, evidently a primitive form 
of blast-furnace, is quite unintelligible ; he writes : 
“ I’lie pig-iron came out in jiart with the .scori®, and 
in part remained in the botto^n of the furnace. The 
latter [iroduct was much preferred, as by the continual 
action of swiltly-movmg hammers (driven by water- 
powei) it lent it.self directly to treatment.” It is 
obvious that if this material was pig-iron, it could not 
ha\e been worked under the hammer, and we are left 
in doubt whether it wms malleable iron or steel, or 
whether it really was pig-iron which w'as converted 
into malleable iron in some kind of a finery ; either of 
thes(‘ might be the torrect explanation, whereas the 
statement as it stands is obviously incorrect. 

II. L. 


' Hydraulics. 

Uydrauhes with Worhiiig Tables. Ey F. S. Bellasis. 
Third Edition. Pp. viii + 348. (London . Chapman 
and Hall, Ltd., 1920.) 'Price iSs. net. 

I FYDRAULICS is largely an empiriial science and 
1 as experience accumulates it is to be expected 
that the formulae expre.ssmg the flow of w^ater in 
particular conditions will be mpdified either in form or 
by a change in tie experimental coefficients. The 
author of the book before us has had considerable 
experience In the irrigation department of India, and 
It might, have been expected, therefore, that new data 
confirming or modifying generally accepted formulae 
would have been incorporated ; particularly additions 
lo‘ knowledge in those cases in which the experimental 
work has been small might have been forthcoming in this 
w?brk. ‘‘We look in vain, however, Tor sucli new data ; 
thQ author hd been content to discuss certain principles, 
to accept the generally accepted formulae and to illus- 
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trate their applications in connexion with important 
practical problems. determine the ^ow in pipes 
and channels the author*adheres to tlie old Chezy 
formula and gives tables of values of the* coefficient C. 
‘ He not unreasonably points out that tins formula has 
the advantage of simplicity over the logarithmic 
formulae^ but he does not adduce evidence from his 
experience as to the comparative accuracy of the results 
tliey give. Thus the ^eriTus student of hydraulics can 
scarcely be satisfied with th treatment. 

The chapter dealing wRh variable flow in open 
channels is of considerable interest and importance, 
and contains valuable suggestions to those who deal 
with such cPiannels, especially when the streams are 
dammed by weirs and barrages. The correct form of 
the surface up stream from such barrage.s is, liow'cvcr, 
not satisfactorily discussed ; the problem is admittedly 
a difficult one, but of importance, and needs more 
adequate treatment than that given by the author. 

The brief chapter on unsteady flow deals with the 
time of emptying \'essels and with waves in open 
channels ; there are a|^o brief remarks on the effects 
of waves and floods assisting in scouring or causing 
deposits. The work concludes by a brief chapter 
on the dynamic effect of flowing water. 

The student will find this work suitable tor reading 
in conjunction with some work on hydraulics which 
deals with the subject from the fundamental rather 
than from the practical engineer’s point of view. The 
de\elopment in the volume under notice is not suffi- 
ciently logical for the student desirous of under- 
standing thoroughly the fundamentals of the subject, 
but he as well as the practising engineer will find it 
both useful and interesting. T. C. L. 


Our Bookshelf. 

Applied Entomology : Ait Introductory Text-bouh of 
Insect's in their Relations to Man. iiy Prof. 11. T. 
Fernald. (Agricultural and Jhologk'al Publications.) 
P[). MV 1-386. (New York and London: McClraw- 
IJill Book Co., Inc., 1921.) 215 . net. 

Text-hooks of applied entomology an usually com- 
piled according to one of two ra#tliod.s. In one type 
of book the various injurious insects are classified and 
enumerated under their respective ordew and in the 
other type they are dealt with under the crops or other 
objects with which they are a.ssociated. •The first 
method, which is the one adopted by Prof. Fernald, is 
unquestionalily the better way of presenting the subject 
to the elementary student. The alternative methotl is 
more adapted to the needs of a practical reference 
book, in which the primary consideration is to render 
the information available by means of. the inost con- 
venient, although not necessarily the most scientific, 
njanner of presentation. 
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Prof. Fernald has carried out his task with conspicu- 
ous ability, and the book is certainly worthy of the 
Massachusetts school of entomology. Within a com- 
pass of less than 400 piDges he manages to give the 
essential rfacts concerning the biology and control of 
all the more important* insects affecting man, either 
directly or indirectly, in the United States. The 
general introductory (diiipters are perhaps a little too 
much abbreviated ; neverthele'iS, they contain the 
essential elementary facts concerning the structure and 
metamorphoses of insects, and the principles of control 
commonly in vogue. Twenty-four orders of insects 
are recognised, and each i.s dealt with in turn, whether 
it contains injurious species or not. 'I'he .student is 
thus enabled to view the class Insecta more or less as 
a whole, and appreciate the place of each order in the 
scheme of nature. The work is adequately illustrated 
and well [iriftted. A few misjjrinls are noticeable«in 
the explanatory text relating to eight or nine of the 
illustrations, but they are not sulliciently serious to 
detract from the value of the book. A. D. Imms. 

Exploration of Atr : Out of the World North of Nigeria. 

By A. Biicljjinan. Pp. \xi\»i 258. (London : John 

Murray, 1921.) 165. net. 

The journey which Mr. Ihicharian des('nbrs in this 
volume was undertaken at the inslame of Lord 
Rothschild. Its object was to link up the chain of 
zoologual geography across the country lying between 
Algeria and Nigeria. .Starling from Kano in Northern 
Nigeria, the author traversed the Frcmh Territoire 
Mililaire du Niger of the Western Sudan and reached 
the mountainous region of Air, which had not been 
visited by any Fairopean siru'c Ur. Jkirth passed 
through it seventy years ago. Mr. Buc-hanan’s .style 
IS vivid and his nariative racy ; he toui'hes but lightly 
on the hardships he had to endure in this arid section 
of the African continent. He is at his best when he 
describes the vi< issitudes of tracking down some much 
coveted specimen. Ills accounts of the natives with 
whom he cxime into contact, althougli not sufficiently 
detailed to be of much value to the ethnologist, will 
give the general reader a very good idea of the character 
of these peoples. 1 Ic devole.s a c hapler to the Touaregs 
of Air, in which he gives a very fair account of the 
more salient elements of their culture and of their 
(‘ostume. of whiiih the veil worn by the men is the 
most characteristic feature. It* is to be regretted, 
llo\^evel, that he has not giv'en a more detailed de- 
scription (*f a people so little known. • 

The Principles of Radiography . By Dr. j . A. Urowther. 

Pi). V114 138. (I.ondon : J. and A. (diurchill, 1922.) 

75. ()d net. 

Dr. Crowtiier’s book is intended primarily for those 
beginning tlii study and practice of medical radiology, 
to whom it should be of considerable service. The 
author gives in a lucid and practical manner an 
account of the principles involved in the production 
of a skiagram and the mode of construction and action 
*of the apparatus used. The subject-matter of, the 
book formi part of a* series of lectures given by the 
author to •candidates for the Diploma in Medical 
Radiology knd Electrology at Cambridge University. 
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'i’ho (Iciiientary principles receive full treatment, 
nearl)' fifty paji;es bcinj^ devoted to their consideration. 
After .1 des( ription oi the properties of X-rays and the 
pcculuuities of X-niy tuhcsj the production of hi{;h- 
tension cui rents is treated. The re/nainin}jf diapters 
are devotid to the \arious pilvts of an X-ray installa- 
tion, the ai liial taking of skiagrams, and the loi alisation 
of foreign bodies. , 

The description given to h'ig. 25 will no doubt be 
altered in a future edition and the X-ray tube depicted 
in Idg. 2h be givi'ii terminals of different signs. Though 
written liy a phjsuist, it is e\ ident that tlie writer 
has had some prai'ta al experience in the radiography 
of the human subject, wdiieh (nhances the value of 
the book. 

The Priun pies' oj Mechanical Refrigerahon. (A Study 
^lour.se for Operating F.ngmeers.) By Prof. II. J. 
Macfntire. Bp. viii + 252. (New York and London ; 
AIcCiravv-Ilill Book ('o., Im* , 1922.) 12.9. (sd. 

The engineering courses at our Universities and 
Technii'al Schools di'al as a ruh' miu'h more thoroughly 
with the (onvcrsion of heat into work than with 
the conversion of worlc into heat, or rfither, into the 
absence of lieat*. 'I'his holds to a i oiisiderable extent 
for American uni\ ersities and colleges, and it is for 
engineers so trained that the present volume is intended. 
Attention is directed chieflv to the details in w'liKh 
refrigerating machinery difters from the mai'hinery 
with whicli the a\erage engineer is familiar. It is 
probably due to the simpluit. of the new problems 
which tlie ammonia refriger.itmg plant brings lielore 
the mechanical engineer that ammonia owes its popu- 
larity. 'I'he aitnal (ost of jirodin mg a gi\en arnoimt 
of refrigeration is almost the same b\ the three or four 
methods at present in use. and the author of the present 
work thinks that the larbonK' ai'id has many advan- 
tages over the ammonia method. Kth\l ( blonde used 
w'lth a rotarv ( ompressor is extensivelv used in the 
.Vmerii an .Marine, and min h more mtormation on the 
use of this material would be welcomtd by relrigeratmg 
engineers in tins (ountrv. The book contains tables 
of the properties of ritrigerants lompiled Irom Ifureaii 
of Standards rejiorts, which are more up-to-date than 
any with whioli we are a('(|namted in books published 
in this conntrv. 

The Stage)}’ oJ Shakes peaie. B\ R (Voiiijiton Rhodes 
Bp. .\11-l-102. (Birmingluim : Cornish Bros, J.td , 
5922 ) 4.9. (ni. net. 

AIr. Rhodes’s litth- bihik is an important contribution 
to the study of the stage-iraft of ^hakcspe.iie and his 
contemporaries. Ills method has been to 1 ompare 
closely the stage direi tlon^ of the (iiiaito editions of 
the plays and those of the f irst f’olio. fie finds that 
in the quartos whuh are geneially iTcognised as 
pirated, the stage dire< lions have the character of 
observations rather than of instructions, as might be 
expected from the circumstances of their origin. As 
a result of the comparison, Air. Rhodes is able to offer^ 
a nifinber of suggestions as to the use of thefeurtains to 
provide a recess on the stage and*the use of ihe balcony 
covering the three terms used by Shakespeare, “ aloft,” 

“ above,” and “ at a wdndow.” llis deduction that 
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in those cases in the First Folio, where there are no 
stage directions or very few — “ The Two Gentlemen 
of Verona,” TThe Merry Wi^e.s of Windsor,” “ Aleasure 
for Measure,” “ The Winter’s Tale,” and “ King John,” 
— we are dealing with a text assembled from the 
placers’ fiarts, deserves attention in the consideration 
of a difficult problem, for the solution of which Sir 
Sydney Lee’s theory of transcripts in private hands 
does not apjiear entirely convincing. 

Twenty-Five Years in East Ajiica By Re\'. ^^^hn 

Roscoe. Bp. xvi + 28f?lM\ Blatcs (Cambridge: 

At the University Bress, 1921.) 259. net 

Ik this volume, Air. Roscoe has given an account of 
.some of his experiences and observations of the manners 
and customs of the natives of Jvast Africa during his 
twenty-fiv'e years’ service as a missionarv' in that area. 
In particular his aim has beem to dc'seribe the (‘on- 
dition of the countrv and the natives when first he 
took up his wxirk. From this point of view, his book 
forms a useful pendant to the more strictly cthno- 
graphic'al works he has alreadv published dealing with 
the Baganda and other Bantu tribes The connected 
n.irrativc adds colour to these analytical studies. When 
Mr. Roscoe first arrived in the country the Uganda rail- 
wav , of course, was not m existeiTc and he gives a vivid 
jncture of the diiruulties encountered by the traveller, 
arising both from the character of the (onntry and the 
untrustvvortliiness of the mitive carrier, the onlv means 
of transport. To many of his readers the most in- 
teresting section of the book will be that dealing with 
the c'VTiits, of whic'h he wxis an eye-witness, leading 
to our assunijition of the Brotc'c torate over Uganda. 
In this ac'c'cnint, cnniously enough. Sir Frederick Lugard 
is mimtioned onlv mcidentidlv . 

Joseph Clanvill and Psychical Research in the Seven- 
teenth Century. By II. Stanlev Redgrove and I. AI. L. 
Redgrove. Bp. 94 (London: William Rider and 
Son, Ltd , 1921.) 2s. bd. net. 

jfiSEPH Glanvill is no doubt best known to the 
modern rc'ader as the sourc e of inspirrtion of Alatthew 
.Vinold’s well-known poem, and secondlv as author of 
a treatise on witchcralt vvfr.ic h W'. L. II. Lee ky de- 
scribed as ” probably the ablest book ever [inblished 
in detenc'e of the .superstition.” It is not so generally 
known that Glanvill was an ardent advocate of the 
expcTimental method and a sturdy ojiponent of dog- 
matism. lie was not only a luBow of the Ro)al 
Society, being elected m 1664, ant! a liiencl and admirer 
of Robert Bovle, but*jn addition to making three c om- 
munications to the soc ic'^.y which ajipeared in the 
TrarisactionsMie was the* author of an account of the 
advanc-es in the various dejiartinents of sc ientific know- 
Ic'clge sine? the time of the ancients. Incidentally in 
this work he suggested that the 'lorricellian vacuum 
was not an absolute void. In the short account of 
(Jlalivill under notice his various activities are noted 
and his views set forth, for the most part, in his own 
vvofds. ^The authors are, however,* cFieflY interested 
in his psychic ^investigations, on account of which he 
may be considered, legitimately, to be the founder of 
modern psychical research. 
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Letters to the Editor. 

\The 'Editor does not hold himself r%sfonsible ior 
opinions expressed by lifs correspondents Neither 
can he undertake to return, or to correspond -.oith 
the writers of re/ected manuscripts intended for 
this or any other 'part of Nal'URE. No notice is 
taken of anonymous communiiafions ] 


The Difference between Series Spectra of Isotopes. 

Pkof P hJ^K^:^V'E^T and Prof. M. Bohr, m Ihcir 
Idlers to NAiURr of Tiy^e ro, have raised the inlcr- 
estiTiR (iLieslion of ihe dilien'iice to lie •expected 
betUeen tlic spectra of isdopes. Afncli conliisioii, 
as their letters clearly indicate, exists on the subject, 
and while not m dr-^aK^recment with an> ot tluar 
conclusions. I should like* to make a few remarks 
whK'h may tend b) chuadate the iiiatti^r soinewh.it 

tiirthei • , ^ ^ 

Pi(jf r.hienfest raised the ciuestion in relation to 
the siiectia ot the isotopes of hthunn— the subject cl 
an invesln^ation b\’ Prof /eeman -and iiointcd out 
that the factor M/(m < M) m the Kydberg constant 
was only deduced by Jkjhr and siibscnpiently used 
by Fowlei to obt.nn the best estimate we have tor the 
r.itio U//M, m his P.akerian h'clure— for the case ot 
an atom with a single eh'ction He justifiably re|ects 
any (onchisions founded on its ajiphcalion to atoms 
witli more tlian one election, and Pioi Bohr entirely 
com uis Idireiitcst's illustiation of an atom in winch 
the mass ol the nmkus, on account ot sMnmeli>. 
does not enter into the spectrum at all, is jierhaps a 
sufhcuuit indication ot the cliflieulty of the jiroblcni, 
il such syiiimetneal atoms can exist, .i matter which 
aiipeais I'm probable 

'llie spectra of tlu' lithium isotopes arc <it pieseiit 
pccuhailv interestin,y since tlie announc cunent th.it 
Prof IM'hc-niian lias isolated thc'in and found .i chilei- 
enec which is grc*atcr than that ealcukitc'd by the Bohr 
foiniul.t, and m tact thicc times this value, while 3 
IS tli(‘ accepted atomic number ot litlimm. The 
quantum thc'oiy is unable' to cc\i>lam this larj^c' 
sciiaiatioii, .md its exjionc'Uts tuiitI dciiibt the tact 
til. it M‘1 ('unfln’s new sc'ries is the sjh'i truni of an 
isotojic 'L'liere aie two alternatives— it m.iy be 
a combination senes or a sji.iik seiic's Tn an nucsti- 
g.ition winch the juc'seiit writer 111, ule a yc*.tr ago, on 
some' ot the simpler jiossibk' cubits m a lithium 
atoi . with only two elections. .1 spec*!.dl\ smijilc' class 
of 01 fs was louiid Although the* woik is not \*et 
pubhslied, it is*]iossiblc to st.ite th.it its rc'sult ga\e, 
as tlie juiTuap.al siiark-liiic' ol lithium, .i \.duc \eiy 
close' to \()7 o 8, the' red Jmc' shown m the- ordm.iiy 
spectrum This line' had .dieady been suspected, by 
several spectroscojusts, to li.i\e a spaik c:om|)oncnt 
Tn these simpde orbits of .1 lithium atom jiositn'elv 
chaigc'd, the two clc'ctions ,ire beh.iving very diller- 
c'litlv Ihe orbit of one ot them is onl\ about the 
Imc.Mr dimensions ol that of the othc so that the 
Bohr tormiiki tor o«c election is nc'.ulv ajiphc.ible 
Jn hict, the' cubits .iic' very eleasc^y analogous to those' 
neicv generrdl^ acec'pted tor the neiitial helium .itom, 
winch can take two loiins, in both ol whie h the 01 bit 
of one c'lc'ction is \ cry small compared with th.it 
of the othei , the 01 bits eliltei in.nnlN in the tact that 
in ortho -helium they are piactie.dly cojiTanar, and 
111 paihehum piae tic.illy jic-rpeiidu id.ai 

1 have found it jiossible by a choice' of the simjiler 
orbits, and by the suppositibn made by Sommciile’d 
and others as to the iin .inability ol the eneigy AV 
for all jiossible orbits, to show that the innci 01 bit 
has a raebus only about A of tlmt of tlj*' oiiti'r 
Thus the iiohr formula is again ncarb^ true, and the 
Rydberg constant in the t a dinary heliftm senes is not 
very different from its value in the Pickering senes. 


Such results are suggestive, and appear to indicate 
that when there are many electrons in an atom, 
a ratio roughly of order iV exists betw’cen the orbital 
radii of the two outer consecutive electrons An 
imnu'diate consequence * is that the Bohr formula 
would nc«,er be ^erv far wrong m its use for a rough 
determination of the s^juration to bo looked for in 
the sjx'ctra oi isotojies il tlie corresjxmdence with 
thc'se results cUjcs not, lioweve'r, extend to hc'aviei 
atoms, we .ire*^uecluile'd liom m.ikmg any preehction 
without the kiiowU'tlge ot Ilic' gene'r.il position 
on the .i\ c*ragc'--ol the centii' ol m.iss of an .itom 
In a jirobli'in of this n.iture' no gi'uc'i.il tic'.itment is 
jiossibk', .ind no geiu'r.il simple' l.iw ot sepaiation 
down the Penodu I .ibli' is lo be c'xpee ti'd 

I W Niciiojson 

B.ilhol ('ollc'ge, Ovlord, June 


A Possible Reconciliation of the Atomic Models 
of Bolir and of Lewis and Langmuir. • 

Bkovoly sjK'akmg, the' inc'rils eat Bohr s .itonuc 
model he in its very accur.ite cxpl.in.ition of the 
leae^tion of atoms and molecules with i.idiation, 
while those ot the Lewis- L.mgmuir nuKlel he m its 
very satist.iclory icprcsenl.ition ol the mech.imsm 
of chemical eombin.itiejii, bid the inc'i'ds of eifhci 
model .ire lacitmg in the' other Hoth must theretoie 
jieissess piojierties which .ire .le, curatoi lejiresentations 
oi the tiuth, and the pioblem n'ln.iins to devise a 
third model which will incor[)or.it(' those properties 
in its stiiutiiie The followang t onsidera lions le.id 
to a modilic.ition of the Lc'wis Imngmuir model, 
which a})jie.iis to be .1 s.itisf.u toi y solution of the 
problem— so far .is I am .iware it is new 

Consider tirsl the well-known Le'wis-Langmuir 
model toi any ateam It is built uj) e.)l the' centnil 
nucleus and its surrounehng electrons the* mean jiosi- 
tieans ol which .in' fixed with respect to one .mother 
and to the position of the nucle'us Now in carder lo 
ate omit foi the' le.ie tion bctwi'en the atom and 
i.idiant ('iieigy it is nc'cessary to assume that these 
electieiiis possess .ice eleiatioh o1 some kind The 
ja.'iiticukir kind most agrc'c.ible with the results of 
e'xjicnme'ul is the orbit. il .icceleration assumefl by 
Bohr But since the electrons ,ire lixed (or can be 
assiimcel to meave but veis slightly Irom their hxc'd 
mean iiositieans) m the Lc'wis-l .mgmiiir model, 
oilait.d .icceleration is impossible 

Now’, apparently, .i w'ay end of this ddhculty is to 
assume that the electron shells .ire lixed and the 
nucleus lotates on ,in axis 

J ty the 'riu'oty of Kelativity d is imm.deiial whether 
viewing a givi#n atom -we' legarel the electrons as 
di'scribmg orbits around .1 tixecPniie leus (not fixeel in 
jiosdion only) or whether we regaid the nucleus as 
rotating inside the election she'll or shells with tMch 
('lectron fixed relatively tea the otlicis lhat is, the 
nucleus possesses accele'i.itioii with le-sjae'ct to the 
electrons, or wh.it is the s.nne thing, the electrons 
]ao-,scss acccler.ition with respc'ct to the nucleus in 
spite of the f.ict that they are iixe-d rel.dively to outside 
s^'-lenis such as other electron sheikh 'Fheieforc this 
model whrn viewed with respect to the' electron shells 
IS preinselythe s.ame .is the 1 .('wis-Langmiiir model, 
.ind, fuithemiore, with respee.! tea the whole atom it 
jaosscsses all the merits ol Bohr’s model lhat is, it 
appears to be .1 satislaetoiy reconciliation of the two 
atomic models. 

, Fui-thermoic, the jn-oposed model possesses the 
further mmit that by its aid we can predict the exist- 
ence of isotopes Thus il the nucleus of a given atom 
possesses ifiorc than one stable axis of rotation with 
respect to’itsclf, or to its sui rounding shells of clec- 
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trons, or to both, and these axes are associated 
different amounts of energy, it is possible for the mass 
of tlic atom to be different for the different positions 
of the nuclear axis, since by the Theory of Relativity 
energy possesses mass. That is, the model proposed 
predicts the existence of isotopy. , If the« direction 
of the nuclear axis as described above is determined 
by the structure of the outer shell of electrons, we 
should expect the existence of different axes in the 
same atom to be favoured in those atoms the outer 
shells of which arc complete (inert gases), nearly com- 
plete (halogens), or just forming (alkali metals). An 
inspection of Aston’s list of isotopic elements shows 
that it IS in the neighbourhood of the inert gases that 
the phenomenon of isotopy chiefly occurs 

W. Hughes. 

63 Goldington Avenue, Bedford. 


The Intensity of X-ray Reflection froi;n Powdered 
Crystals. 

In the May nhmber of the Philosophical Magazine 
which has just reached us, Mr C G Darwin has 
presented a most valuable discussion of the reflection 
of X-rays from imperfect crystals He shows that, 
on account of the difficulty in determining the effec- 
tive extinction coetfi?'ent of the Xj-favs m such 
crystals, it is \ery difficult to calculati' with accuracy 
the intensity df the reilectecl beam Hence he is 
unable to make .1 satisfaetoiv compaiison between the 
theoretical forniul.e and the cMstmg expeniiK'nts on 
the intensity of X-ray refiection This result is 111 
general agreement with the conclusion reai heel liy one 
of us {Physical Rcvicio, July 1917) on the basis of 
somewhat similar considerations 

Mr Darwin concludes that .1 more satisfactoiy test 
might be made on powdered oiystals, since m this 
case the only factor contributing apincdably to the 
extinction is the ordmaiy ab.sorjition of the X-rays m 
the powclcT, wdiich can be measurc'd directly. We had 
arrived at the same conclusion, and have made 
quantitative measurements of the intensity of the 
X-rays scattered by powdered crystals 

In our most recent {'xpeiiments, the Ka line from 
molybdenum (\-f-0708 A ), after reflection from a 
crystal of rock-salt, was alkmccl to fall upon a plate 
of powdered sodium chloride The first older leflec- 
tion from tlie [looj faces of the pow'dc'recl crystals 
then entered the ionisation chambc*r The method 
was thus similar to that employed by W. H l^ragg 
(Proc. Phys. Soc , Lond , 33, 222, 1921) except that 
the primary rays were homogeneous. The ratio of 
the energy reflected into the ionisation chamber due 
to tins first order hue to that mcidelit upon the plate 
w^as 2-9.) X lo"*, with a probable error of about 10 
per cent The theoretical intensity of the line was 
caV^ulated from a formula identical m significance 
with Darwin’s formula (lo-^) {he cit.), except that 
correction was made for the absorption of the X-iays 
m the crystal mass We thus obtained the value 
2*7 X io“*, which IS in satisfactory agrecmicnt with the 
experimental ineasunMuent Thus, at least to a close 
degree of approximation, the theory of X-ray reflec- 
tion based upon the classical electrical theory gives 
accurate results 

'I'his comparison of theory with experiment may 
lx; viewTcl m another manner .'\ny formula for the 
intensity of X-ray reflection must depend upon the 
value of a function the magnifucle of whu h is 
determined by the distnbution of the electrons m the 
atoms. 'I'he theoretical value, 27 x io'*jmeiitioiicd 
above is based upon the value ^“ = 0-59, if. upon the 
assumption that the intensity is 59 per ce^^t. as great 
as it would be if all the electrons in sodium and 
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chlorine were grouped together at the centres of then- 
respective af^ms. This value was estimated by on^ 
of us {loc. cit.) on the basis of some of W. H. Bragg’s 
measurements of the relatite intensity of the different 
orders of X-my reflection from rock-salt. The 
corresponding value of i/-® as determined by the 
measurements of W. L. Bragg, James and Bosanquet 
is 0-43 {Phil. Mag., July 1921) To obtain our 
experimental value 2-9 xio"* for the intensity of 
reflection from powdered crystals, the value of 
must, how^ever, be O'04 The difference between the 
latter tw,o values of supports Darwun’s suggestion 
that the method employed by Bragg, James,, and 
Bosanipiet for studym[j the intensity of X-ray 
reflection is not wholly trustworthy. 

We hope m the near future to be able to report 
experimental results of a considerably higher degree 
of accuracy than those de.scribcd above. 

Arthur H.*'Comi'Ton. 

Newell L. Freeman. 

• Washington University, Saint Louis, j\Iay 30. 


Discoveries in Tropical Medicine. 

1 AM much astonished to learn, for the first tune, 
from Dr. L, W. Sambon’s letter m Nature of May 
27, that during the whole period of my work in India 
(from April 1895 to February 1899) he "was almost 
daily at Manson’s house ’’ imC. was allowed to read 
my private letters to Manson and to " discuss every 
detail " Are we to undeistand by this th.it his 
almost daily visits to Manson’s house conimued for 
all this period, and that during it he read all my 
Icttcis to Manson, numbering 110, and avciagmg a 
thousand w^ords each m length ; or merely that he 
read a few of the letters which Manson .showed to 
him from time to time ^ Dr. Sambon would <ippear 
to claim the former interpretation of his words, 
because he proceeds to suggest that he is intimately 
acquainted, 111 consequence ot his knowledge of the.se 
letters of mine, with all details concerning the 
relations between my work and tile thcoiies of 
Manson If so, I can only say that 1 am amazed 
and hurt. Many of my letters to Manson w^crc of a 
very private nature, and it is dillicult for me to 
believe that he would have handed ov'er the whole 
of this correspondence without leseive to a gentle- 
nian who was at the time a strangej- to me and was 
in no way concerned with my affairs. 

Moreover, when Manson .sent some of my letters 
to Lord Lister he was, of cciurse, c.ireful to inform me 
of the fact , but he never mentioned the name of 
Dr Sambon, so far as 1 remember, in .ill the fifty-six 
letters which he wrote me m rejily to mine, as surely 
he would have done had he decided to submit my 
letters to a third person without my previous consent. 
Nor did Sir Patrick Manson ever mention this matter 
to me (luring the many yearif which have elapsed 
since the corresponckmce referred to ceased. On the 
other hand, if Dr. Sambon did not see all my letters 
to Manson, ,mcludmg the private letters, he cannot 
jiossibly have that close knowledge of my work which 
he seems ^o believe he possesses. 

'Phe remainder of Dr Sambon’s communication 
m Nature referred to makes me still more doubtful 
regarding the interpretation which is to be placed 
iq)< 5 n his words , lor it seems to me that he does not 
understand the said relations between my work and 
the theories of Sir Patrick Manson. May J also take 
th8 opportunity^ to state that I fof' one can scarcely 
accept as soured any ot the conclusions which he has 
set forth in your columns in the letter referred to. 

Ronald Ross. 
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The; Oldest known Rocks of the Earth’s Crust. 

May I welcome Prof. A. P. Colemaji’.s letter on 
‘ Geology and the Nebular Theory ” iif Nature for 
June 17, p. 775 ? It must be admitted that the 
ichievement of A. C. I.aws(}n at Rainy Lake in 1887, 
the elucidation by Sederholm of the floor of Finland, 
and the illuminating work of Canadian geologists, 
including Coleman, Adams, and Barlow, on the 
Grenville Series, have been slow in penetrating 
academic circles in the Jhitish Isles The doorways 
were almost closed against them, and a^inst the 
vie\’,s of French geologists, also, by the dead-weight 
of theories of dynamic metamorphisin. Yet oui 
confidence m a fundamental “ Lewisian ” gneiss was 
well shaken thirty years ago by Sir A Geikie’s 
announcement that this rock penetrated a sedi- 
mentary serifs (see A. Geikic, “ Text-book of Geology,” 
4th ed., vol 2, p. 890) ; and a more detailed acquaint- 
ance with the ground would have led the saiqi* 
observer to withdraw his statement [thid., p. 893) as 
to a ” violent unconformability ” bctw'cen gneisses 
and Dabradian sediments m north-west Ireland 
Some of us have lost no opportunity of com])anng 
the conditions m our homeland with those of broader 
Artha*aii areas But even in our narrow lands, as 1 
have ventured to urge from 1900 onwards, the teach- 
ing of the rocks tliemselvcs is unmistakable, d’lie 
oldest known rocks aie sediments, and the streaky 
struct me of our ancymt gneisses again and again 
records the stratilication of ordinary sediments in- 
vaded by a granite magma 

I have r(‘cently put this view befoie those wlio 
ni*iy not be geologists in a volume of ” unconventional 
essays,” containing a chapter on ” The scaixh for the 
foundation-stones,” where Prof C'olemaii will tind 
that his expositions liavi' not been thrown aw'ay upon 
those wdiom he has so loudly guided m the fielil. 

(jRT NviLLE A J. Cole 


An Exception to the Principle of Selection 
in Spectra. 

In a recent communu'ation , A]>nl i<>22) 

Messrs Foote, Mohler, and Meggers have described 
the <'xcitation of a certain ty))e of combination 
lines m a new form of discharge tiftie m whuh the 
appluil olectvoslatK' field can exert no uilluenfti 
upon the radiation Thereby they made it somewhat 
doubtful wdietluT these and other exceptions to the 
pnmaple of selection can b"^ attributed to tlie incipient 
Stark effect ot the applied field, as suggested by 
SomuK'tfeld and others In reply to this. Pi of N 
Bohr has pointed out {Phil M(ig , June, 19^2) that, 
"owing to tlic screening from external foices, the 
experimental arrangement described would bo es]H'Ci- 
ally favourable for the accumuhitiou '• ions in the 
region oi the dischafge tube,” and tb.iL " the field 
due to the neighbouring 10ns «and free elirtions, 
to which the emitting atoms have been snbjdt, 
may lie of the order of magnitude cl.^mc-d by the 
quantum theoiy for the apjasirance of the new' liiu‘s ” 
Consequently Prof Bohr thinks that the* lesidts of 
Foote, Mohler, and IMeggers do not furnish if snifu lent 
basis for the conclusion they have drawn 

Recently, howover, m the course of an nn esligation 
on the absorption spectrum of potassium, the res*iPs 
of w'hich will be published shoitly, the combination 
lines IS- 2d (\4b42) and ia- 3(/ (^^^149', have been 
obtained as absoiplion lines. The ixistencg* of ft'i'e 
electrons and the conset)uent cleclrastatic field of 
atomic origin in the absorption tub^is highly im- 
probable. The present experiment therefore seems 
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to support the conclusion drawn by Messrs. Foote, 
Mohler, and IMeggers, S. Datta. 

Spectroscopy Laboratory, 

Imperial C'ollegc of Science and Technology, 
South KeiiAnglon, S.W.7. 


The Melbourne University Bill. 

In the issue* of N\iuui.: for March 16, which has 
just reached Australiu, (here is a leading article on 
the Melbourne Fnuersitv P>ill 'I'hat Bill w'as 
drafted more than eighteen months ago, and though 
we have a Government m svmjiathv with the liighest 
ideals of our (Imvcrsity, it is still a Fall aiul lias 
not yet become an Act of Parliament In the article 
111 question reference is made to a statement drawn up 
by the I’mversity Assoi lalion of d'eachers, in whicji 
the louncil of the iiniveisitv. is ciitiiised for failure 
adeipiately to protect the interests of the university 
and its staff • , 

It w'ould be unseemly, and probably uninteresting 
to a laigc .section of your readers, W) enter into the 
merits of a ” family quarrel ” w hich is the result of 
misunderstanding and is, we hope, of a temporary 
character. A letter w.is sent by the council to the 
Ministei for Public Instnution immediately after 
the couniil was mfoimi'd l^at the statement to 
which you refbr h.ul been loiwardoil to members of 
the Cabinet by the IJniv'ersitv vXssociaWou of Teachers, 
Let me jiomt out a fai t of winch you may not be 
aw'arc, namely, that wlnle the association contains the 
majority of the leaching start it docs not rojiresent the 
w'hole body of professors and Icctureis The strite- 
ment of the association is crude and contains serious 
inacciiiacies I shall deal only with the two criticisms 
of the council which yon single out 

(1) It " fail(‘<l to {irotcct the inteiests of the 
imiversit}^ by not raising fees ” I'hat is not a mere 
financial question— it involves a (piestion of general 
policy. In view of the fact that an important 
section of our communitv believes that the university 
.should charge no fees (the University of Western 
Australia is fri'c), wonUl it not be cluldish to raise 
the fees before Parh.iment has settled what our 
grant is to be, and till wc; know dehiiitely whether 
that grant will enable us to jniy aclequatc salaries 
without raising tiiem ? 

(2) d'he council failed " by asking for an inadequate 
incn^ase of tbe State Grant.” I wisl'Pwe could have 
an incieas(' of the grant for the asking I think the 
attitude of the council is clearly indicated by an 
extract from the letter to the Minister for Public 
Instruction already refeired to Yon will there find 
the following . m 

" d'he council is placed in n false position by 
being obliged to correct the.se statements, for it does 
not wash it to be mfeired that it thinks tlie proposed 
iiurease of the University Grant sutlicient for wffiat 
are now in 1921 its legitimate needs ” 

'i'he management of the university council may 
not satisfy the impatience df some, but no one 
interested in university education need fear that it 
will fail for lack of whole-hearted zeal 

J H M JoVULANU, 

. t'hmicellor. 

The Ihiiversity of Melbourne, May 5 

[The two criticisms to winch Sir J H MacF.irland, 
thancellor of the University of Xlelboiirne, refers, 
.were made by the University Association of Teachers, 
and we expressed no opinion upon them, but wo re- 
marked, "tt IS obvious that if a university staff is 
, thorough!^ discontented its eificiencv is bound to 
suffer.” jflie suggestions made at tlie end of our 
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article were oJfcrcd in the hope tliat they would 
assist in settling the difliculties that had arisen 
between nieinbers of the staff and the council. — 
Editok, Naturk.] 


Ball Lighining. ' 

AmoxiiSP the notes in Naiurii. of August 4, 1Q21 
(vol 107, ]) 722), IS a relcrencc to the occurrence 
of ball lightning (luring a tlmndeistoihi at St jolin'b 
Wood on June 26 The ])h('nonienon, it is ad(i('(l, is 
of great laiity 'I he iollowing theiefoie, apparently 
another instanec of this phenomenon, may be worthy 
of leeord 111 Naiuri: 11 was ( ommunieated at the 
time to the .Meteorological Oilue in Sydney On 
the evening of jannat\ 1020, .1 veiy’scnere 

thunderstorm with hca\y lam occurred m'Svdncy. 
About p I’M [ went out on to tlu' \'(‘rancl<ili ol my 
Jionsc at Neutral Hay, which overlooked the li.iiboui, 
to watch the progress ot the stoim IJiis was soon 
after its beginnmg, and the lightning was wry mvkI 
and frcspient and tlu' nun heavy Looking towards 
jMosman Ikiy, I'saw' descending, rathei slowly 111 an 
oscillating way, .1 huge ball of light, secuiimgly .iboiit 
the si/c ol a Chinese lantern. This took about 
tu^o seconds to descend and Ik' lost to sight in the 
hollow towards wdiich IMosman Bay itscll l<iy. The 
liglit seemed to luu c a-'iolet Imge No,f ays emanated 
from it No noise w-as heard 

j B ClJJ.ANI). 

The Universily, Adelaide', Sontli \iistialia. 

May 8 


Ouratnoeba 

I sHATT. be gl.id lo know' whether any readt'rs of 
Nat uun inteiesteti m the JBii/taioda have met with 
specimt'iis of Leidv’*^ OitrainiH hti hotuhcaiida ^ While 
e.xamming .some scpiee/mgs of Spliagnum from W'ood- 
bury Common, near ICxeter, a tew day.s ago, 1 found 
an activ(' indu’idnnl ind had it muler obseiwation tor 
some time Fig i |. on B1 IX of Leidy's " J'resh- 
watcT Khi/opods ol Xoi Ih Vmern.i " might ha\e Ixa-n 
drawn from my specimen 

It IS now' generally ( oiuc'dc'd that the cliaiaebu istie 
jointed ajipendages are lilanu'tits of a jiaiasitic alga, 
and Areher desc.nlx'd amoc'bae 111 tins condition, trom 
Ireland, in i8bf), but I am anxious to asccitain whether 
similar obscixations ha\e sm(.e be(*n made m other 
parts of (heat Bntam ^ h' K J'lowimv 

Royal Albert Memorial Museum, h'xetei, June 8 


Dr W. f.. PoTFAT (.)f Wake hoiest Collf'ge, N (' 
(F.S.A ), published in Naii rJ', o 4 M.iy 2|, i8<j4 
{yol 50, p 7()), a •letter lec'oidmg his finding ol 
Oiiramoeba in W ake Foiest, X (^ , and asking for 
citations of other records I'o this incjmiy Mr 
R<aw']ey’s note fnrmshe-^ a late reply, foi tliere has 
been no other (in Xaturf) m the mteiyal 'I'hen' 
IS now, howtner, a good (leal of hteratuie on the 
subject Ouramoeba, Dr Poteaf was the first to 
demonstrate beyond doubt, is simply Amoeba sjip 
(A. nohihs Penard, pre/cui Kosel, hinmleata V,v\\hQr, 
V 7 Uosa Wallich) infested witli fungal spon-s and fila- 
ments. In 1898, I\Ir. IMartin F Woodward of tlje 
Royal College of Science sent F)i Poteat drawings 
of an infe.sted Amoeba presumably found in tlie 
neighbourhood of London {Science, N S viii., 1898, 
p. 781). There does not appear t(? be any other 
record for England The latest memoir by E. W,* 
Gufiger, “On Leidy's Ouramoeba," is^in Journ. 
Elisha Mitchell Sci. Soc., xxxii.i 1916, p 2L 

R. KlRli^r»AlRICK. 

British Museum (Natural History), I^onAon, S.W.7. 
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The Elliptic Logarithmic Spiral. 

With reference to Dr. Rowell's letter in Natur* 
of June 3, 716, it may, be pointed out that his 

curye, .so far from being new, is briefly discussed 
in Besant's “ Dynamics " (Besant and Ramsey, 
“ Ticatise on Dynamics,’’ jip 101-2) Tlie eejua- 
tions of the curye may b(' written 
.r at + tiv \ 
y 7t I 

when' (L v) h('s on .1 cerjain logarithmic spiral 
The (ur\(' is thus obtamalyh' from this spiral by a 
homogeneous strain, wheneV, amongst others, it will 
ha\e the piopcrty that tits yanous branches (^Yit a 
radius \c'ctoi at the same angle ; this angle differing 
for ditleient ladii \ eclorcs (' E \\'ric.ht 

Aitiller\ ('ollege, Woolwich, June ni 


Seasonal Incidence of the Births of 
Eminent People. 

In order lo find, if possible, the causes whu h under- 
lie the jm'Kluetum of mcicased mimbers of eminent 
intellects at certain pciiods (as, for ('xamjile, the year 
i8cm) and a year or two bi'lore and alter it), 1 collected 
statistics of tlu; dates of birth of nioie than two 
hiindn'd eminent persons The list consists chiefly 
of creatiye intellects, — poets, hteiati, musicians, 
painters, ar('hit('cts, men ol science, cxploicis, and in- 
ventors, with a f{;w statesmen and military men. 
Analysis of tlie dates shows tli'.it the greater number 
of these jiersons wcic boin m the colder months of 
the year, hut the distiibution of the numbers is 
somc'W'hat erratic Februaiy is distinctly the richest 
month, having jirodiiced a galaxy of eminent persons , 
D(*ceTnb('r coini'S next , August and June are the 
nchc'st among the waim months 

Sixty pre-eminent names, chosen for no reason but 
tlu'ir pre-eminence, were found to lu' distributed as 
jollows — III wanner months' Ajiril, 4, May, () , 
J'liHX 7 , August, 5, Sejitember, 3; total, 

27 In colder months Ocbalicr, 4 , NoAC'inlx'r, t , 
December, 9 , January, 5 ; h'ebruary, 9 , M.ireh, 5 , 
total, 33. • 

'1 he dilleicncc is more evident when the mouths 
are taken m gioups of three, as follows I )('eember to 
iu'brnary, 23 ; March to 13 , June to August, 

14 ; Si'ptembci to November, 8 

In order to find w'hcther this distribution ecirri'- 
sfionds with the ordinary distribution of births througli 
tlu* twelve months, I comjiared the ifumbers with the 
average of twelve years taken at a venturi' from the 
JR'gistiar General’s f)uart^;r]y Ketunis, nanu'lv, the 
period 1844 55 'Die figures are too mmu'rous for 
(j notation, but it may sufhee to say that 1 could find 
no (orrespondence between the ordinary distribution 
of births and the distribution of births of eminent 
persons In tlu' Registrar Geneial’s Returns the 
order of average Ireijiiency loi the cpiaitei-years 
w’as as follow's ’ April to J uiu#,. July to September, 
January to Man h, Vctobei to December 

Climate can sianoly explain the distribution, 
(See letter from Dr Robert W. J.awson, Naiurf. 
June 3, p. 71O ) C'old weather is not unlu'althy for 
childicn, and m fact the dist'ases of the hot months are 
among tlfe most fatal for them I suggt'st that the 
rc'productive organs, especially the germ cells, are more 
vigorous at certain seasons, pnxlucmg olfspring of 
lugiicr (juality. '1 lu' many eminent persons born in 
the winter montlis, DeceinlK;r to h'ebruaiy, were con- 
ceived in the spang, the time of inereasccl vigour of 
mAst lniing things ; whereas the^ few born in the 
autumn mon^s, September to November, were 
conceived m trie winter. F. J. Ai.licn, 

Cambiidge, June 17, 1922. 
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, of tht totitiitipn of Mechanical Engineers. 

^EE aicfe&g ojf the M^ihitioS by' using exhaust gases from the eh^e to 4rive a 

, cal Engiheers was hesd on June 12-21 in Paris and turbine compressor whiclywill supply to the engine 
Li^e. In Paris the meetings were held in the Hall at ground-level yressiireyand also, it is hoped, to the 
bf.the Soci^te des Ing^nieurs Civils de France. At the pilot and passengers in tlrc air-tight chamber.’ Although 
opening session M. Max I^ubeuf, the president of the in this country, m France, and in Germany a good deal 
French society, and the engineer who more than any of attention hgs been paid to supercharging of the 
other has been responsible for the development of the engine in order to mamtain power, Prof. Rateau’s 
submarine, received the president, Dr. II. S. Hele-Shaw, paper is the most serious contribution that has been 
and members of the Institution of Mechanical Bngineers, published on the subject. In certain trials the turbo- 


and ‘addressed a few words of welcome. M. Laubeuf 
had expected to be away from France at the time of 
the meeting, and the formal address of welcome was 
therefore delivered by the vice-president. Prof. Leon 
Guillet. ^ 

The first paper was by Prof. Edouard Sauvage, on 
feed-water heaters for locomotives, in which various 
types were described, and the economies that might 
be expected from their use dis('ussed. The second 
pg,per was an important contribution from Sir Vincent 
Raven on the electric locomotive. Broadly speaking, 
there are tliree types of locomotives required for the 
.successful working of railways, namely : shunting, 
freight or goods, and passenger locomotives. For 
passenger traffic it is not so easy to standardise loco- 
motives as for the other purposes, and considerable 
difficulties are met with in designing high-speed loco- 
motives of great power. Particulars of a number of 
electric locomotives designed by the author and others 
were giveiif'but the most interesting was an experi- 
mental locomotive that had been designed by Sir 
Vineent Raven, and l)uilt by the North ICastern 
Railway to haul a train of 450 tons, of sulhcicnt power 
to start from rest on a rising gradient ot i in 78, to 
reach a speed ot 65 miles an hour on the level, ancl to 
run with safety at 90 miles per hour. The paper is 
an important oMe, and will arouse considerable interest. 
The chief engineer of the Paris-Lyon Railway, who is 
considering the same problems, spoke enthusiastically 
of Sir Vincent Raven’s work. The ?tf^reement of these 
two etgineers to compare their expediences is a real 
example of that eniente cordiale which sucli gathcrmgi> 
must ol necessitl^^ do so much to encourage. Lord 
Montagu of Beauhen, in a pajier on mechanicaKvehicles 
and road surfaces, directed,^ attention to tht; economic 
importance of good mad surfaces. 

Tlie first paper read on the second morning at Paris 
was a very important contribution by Prof. A. Ratcau 
on the subject of rapid high-altitude flying. The 
author pointed out that the aeroplane the only 
vehicle in which the nj^istance to travel ’ndependent 
of the speed, and is directly proportional to the weight 
for the same angle of incidence. For liigh speeds, the 
aeroplane must select a height at which tl^e density ot 
the air is most suitable, and, providing the power of 
the engine can be maintained, high speeds ^an most 
easily be obtained at liigh altitudes. The rarefaction 
of the atmosphere at higli altitudes makes it imposf’ble 
without some special device to maintain the povifer 
of the engine, and, furthermore, pilots and passengers 
cannot exist in the rarefied atmosphere without special 
j^rbvision of oxygeii, or being in ,an a^-tighlr, chamber 
to which m c^. be supplied under p^sirre^ Prof* 
RAteaii . to p vercpriie ^ former diitolty 


comprcs.sor was made to revohe at speeds up to 53,000 
revolutions per minute, giving a peripheral speed of 
670 m. per second at the tips of the compressor. In 
the gas turbine, speeds were attained which ^ave 
stresses due to centrifugal force equal to 123,000 times 
the weight of the materiah Moreover, the turbine is 
worked at a ^mperature of from 650" to 750° C., a»d 
thus very unusual demands arc made upon the material. 

Prof. Ratcaii’s paper was followecf by one on air- 
compressors by Mr. W. Reavell, of Ipswich, and this 
again by a paper on the supersaturated condition as 
shown by nozzle flow, by Prof. A. L. Mellanby and Mr. 
W. Kerr. It has been suggested that an explanation 
of the discharj^c through a nozzle being greater than 
that required by theory can be found by*the assumption 
that the rate of change of pressure in a nozzle is so 
great that supei saturation of the steam takes place. 
Tlie assumption is apparently justified by Wilson’s 
experiments, but it is diiricult to see how the conditions 
for a Wilson effect could he obtained in a nozzle. 
Prof. Mellanby’s experiments confirm those of other 
workers in showing that the flow is greater than could 
possibly obtain if the .steam did not become partially 
supersaturated. In the apparatus used search tubes 
were ]:)laced in the nozzles to determine the drop of 
pressure along the nozzle, and from an examination 
of these and the discliarge through the nozzles, the 
condition of tlie steam was obtained. The experiments 
show that the flow at and near the dry state is excessive 
when compared with tlie theoretical, hut that the form 
of the flow curve over a small range of superheat 
beyond the initially dry condition is not in agreement 
with the assumption of complete siipersaturation. 

The last pujier read at Paris was one by Prof. F. C. 
Lea on the cftect of temperature on some of the -pro- 
perties of metals, in which it was shown that the effect 
of tcmjicraturc oi^the elastic properties of metals may 
be innre important than iqion tlie ultimate breaking 
strengths. 'I'he significance of this paper was well 
ilhustrated by the difficulties referred to by PiUf. 
Rateau in his paper on turbo-compressors. 

An interesting and important public lecture was 
given b> Prof. E. G. Coker, on Recent Photo-Elastic 
Researches on Engineering Problems. The lecture was 
illustrated by a number of large scale experiments, 
showing llic stress produced in wheel teeth transmitting, 
power and in material being cut in the lathe in 
planing machines and in milling machines. The experi- 
ments aroused much interest and enthusiasm, and the 
lecturer is to be very sincerely congratulated upon the 
success of lu lecture necessitating the conveyance to 
France of scimuch deliisatc apparatus, * 

; A distinAished gathering was held at the Hotel 
on Thursday, June 15. I^roL Leon 

B a 


Guillet, responding to the toast of the Fl^ch engihecr- 
ing society, replied eloquently, > recounting the worjc 
that had been done concurrently by French engineers 
and men of science in the .many developments that 
had taken place during the II, st century. ^ 

Following the very succe'nsful m'eetings in Paris, 
members of the Institution journeyed to Liege to 
participate with TAssociation des Ingenieurs sortis 
de rficole de Liege in the celebration 'of the seventy- 
fifth anniversary of the foundation of the Liege Society, 
which coincided also with the seventy-fifth anniversary 
of the foundation of the Institution of Mechanical 
Engineers. In connexion with this anniversary an 
international scientific congress and exhibition had been 
arranged by the Liege Society, and this was opened by 
the King of the Belgians on June j 8. The members 


Of the Ipstitutiqij .of 

inyitatiofisf to opanitig ceremonj^ The ^ 
his opening a Idress referred in particsilftr to the itnpdit- 
ance of the *work of men 6f science and of ei^ec^, c 
in developing the resources of the world. On the ^ya 
following the opening of the exhibition a number'^of ,> 
papers were read at various sections of the Congress,' 
and visits were arranged to works in the neighbourhood . 
of Li^ge. Representatives of the French engineering 
society journeyed to Liege vTith the members of the 
Institutiirn of Mechanical En!^n^crs, and the association 
of the three societies pn^yed of the greatest interest. 

It is believed and hoped that the celebrations will do 
much to bring about that rapprochement between 
the three peoples which is so essential for the future 
welfare of Europe and the world. 


N4Ta/tE , ■ , 


Absolute Measurements of SoundT 

By Dr. Arthur Gordon Webster, Professor of Physics, Clark University, Worcester, Mass., U.S.A. 


I T is now more than thirty years since it occurred to 
me to devise an instrument that should be capable 
of measuring the intensity or loudness of any sound 
at any point in spac^i sliould be self-contained and 
portable, and should give its indications in absolute 
measure. By this is meant tliat the units should be 
such as do not depend on time, place, or the instrument, 
so that, though the instrument be destroyed and the 
observer dead, if his writings were preserved another 
instrument could be constructed from the specifii'a- 
tions and the same sound reproduced a hundred or a 
thousand years later. The ditlunilty comes from the 
fact that the forces and amounts of energy involved in 
connexion even with very loud sounds arc extremely 
small, as may be gathered from tlie statement that it 
would take approximately ten million cornels playing 
fortissimo to emit i horse-power of sound. 

Before we* can measure anything we must have a 
constant standard. In sound wt must construct a 
standard which emits a sound of the simplest possible 
character, which we call a [)ure tone ; it will be like 
that emitted under proper conditions by a tuning-fork, 
which is described by saying that the graph represent- 
ing the change of pressure with the time shall be that 
simple curve known as the sinusoid or curve of sines. 
From this connexion wx* say that the pre.s.surc is a 
harmonic function of the time. Unfortunately, the 
pressure change is sq small that at no point in a room, 
even when a peison is speaking in a loud tone, does the 
pressure vary from the atmosplieric pressure by iqore 
than a few millionths of an atmosphere. Thus we 
require a manometer millions of times as sensitive as 
an ordinary barometer, and, in addition, since the 
rhythmic changes occur, not once in an liour or day, 
but hundreds of times per second, if we wish the gauge 
to follow the rapid changes accurately, we have many 
mechanical difficulties. 

The problem of a standard 'of emission has been 
solved by a number of persons, irtcluding Prof. Ernst 
Mach and Prof. Ludwig Boltzmann, and Dr. A. Zernov, 
of Petrograd, a pupil of the celebrated Peter Lebedeff. 
The problem of an absolute instrument for ^ he receptioh 
and measurement of a pure tone has been! ilso success- 

> From a Friday evening diacoipe ddlw»d tie RoV U lustltutioi^ on 
June to, igai. ^ ^ ' 
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fully dealt with by a number of investigators, among 
whom may be mentioned Prof. Max Wien, of wireless 
fame, the late Lord Rayleigh, and Lebedeff. But there 
remains a third .step in the process, which is as im- 
portant as the first and the second. Given the 
invention of the proper .standard source of sound, 
which I have named the “ plitfhe,” because it is wx et 
praelerea nihil, and of a proper measuring instrument, 
which should evidently be called a phonometer, there 
still remains the question of the distribution of the 
sound in space between tlie phone and the phonometer. 
Any measurements made m an enclosed space will be 
influenced by reflections from the walls, and, even if 
we had a room of perfectly simple geometrii'al form, 
say cubical, and were able to make the instruments of 
emission and reception work automatically without the 
disturbing presence of an observer, it would still be 
impossible to specify the ri'flecting power of the walls 
without a great amount of experimentation and com- 
plicated theory. Nevertheless, this is exactly what , 
was done by the late Prof. Wallace C. Sabine, of 
Harvard Umvevsity, who employed the human ear as 
Rie receiving instrument. Those who have made 
experiments upon the sensitiveness Of the human ear 
for a standard sound will immediately doubt the 
possibility of making preci.s/^ measurements by the same 
car at different times, and particularly of comparing 
measurements made by one car with those made by 
another. Nevertheless, Sabine attained wonderful 
success and was aide to impart his method to pupils 
who carried on his work successfully, so that he was 
able to create the science of architectural acoustics and 
to introduce a new' profession. Still, the skill that 
required throe or four months to attain by Sabine’s 
method maj be replaced by a few minutes’ work with 
the phonometer. 

In ordtr to avoid the influence of disturbing objects, 
the observer should take the phonometer to an infinite 
distance, which is manifestly impossible. The method 
employed was to get rid of all objects except a reflecting 
plane covered with a surface the coefficient of reflection ' 
0 ^ which qould 1|J: measured. For this purpose the teeing 
groundi'ojr a suitable golf course was used. With thi 
present instr/iment it c^ be detern^ined. in a 
minutes, if w no wind. ^ 
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that the'effect of the sound shouH not be dis- 
to^cd the membrane, instead of havmg to do any 
work 'as in tht> case of the diaphragm of the phono- 
graph in digging up the wax, or in that of the micro- 


mitted the use of fringes in ^te light>w th^t it was 
possible to usfif gas, incandescent, or ^ hght with 
excellent effect. A further irnprovem^t was.mtro« 
duced by the use of a thin plate of mica for the 
diaphragip. J , 

Jo obtain the sensitiveness necessary to measure 
sounds of ordinary intensity, the property of resonance 



Fi(.. I — rhoaomclcr (InterfiromoUr not shown ) 


phone in 
free, but 
on at its 
with this 
the light 
rings, or 


compressing the carbon, was to be perfectly 
was to carry a small i)lane mirror cemented 
centre. In close juxtaposition and parallel 
was the plane side ot a lens which, viewed in 
from a sodium flame, was to give New'ton’s 
interference fringes. Oi course, when tlie 


is employed twice— /.tf. a system of two degrees of 
freedom is used. First, the plate resounds to a sound 
more strongly as it is tuned moie nearly to it ; and 
second, a resonator that can also lie tuned is put behind 
the plate. The sound entering by the hole m the 
resonator is magnified by the tuning, and acts upon the 
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J'lG 2.— of the phonometer 

si>und falls upon the diaphragm the fringes vibrate 
, rapidly and disappear from sight. 

By the introduction of a Michelson optical intcrtero- 
meter, two of the difficulties of thjs instrument were 
'overcome, namely, (i) that of adjust|ig the leys solhat 
it would npt striko the vibrating mirror, since the 
mirrorn m f^^iinterferomefcr could baas far a^rt as. 

j, > V n-A , itn rkrt'H’unt srill. 'it oer- 


mirrors m' tl»mterieromeicr coum uwuft itw 

mprc; ^poj:tant still, ;it po^-, 

■ ,i|i^:;:»74l^rvpi^'rioy;c' 


plate, which is also tuned. A graph can be plott^ m 
whit'h one co-ordinate represents the stiffness of the 
plate, or rather what may be called the mistunmg, 
-which is the stiffness lessened by the product of the 
mass by llie square of the frequency. The oth^ co- 
ordinate ifcpresents the corresponding quantity for the 
resdnatorjthe stiffness of which depends simply on 
|fc|[i,^voluiw iffto which the air is compressed, while the 
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effective mass depends 'em tiife dimensipiis iic|i t^e | 

and its damping on the sound radiatied from the month.' J 
It is then found that the fbning should not be such as 
to make the representative point occur at the middle 


of the figure, making both miatunings zero,^ but that 
both mistunings should be hi the Sime sign and a 
certain magnitude, depending on the coefficients of 
damping of the two degrees of freedom of the coupled 
system. The mathematical theory is precisely that of 
a wireless receiver. The ultimate sensitiveness depends 
on the smallness of the damping ol the plate. 

The apparatus as it was built several years ago was 
mounted upon a heavy bronze stand, covered at the 
back by a heavy bronze cover to keep out the sound, 
while tlie three shafts turning the .screws of the inter- 
ferometer adjustment protruded through sound-tight 
fittings. Upon the front of the instrument a properly 
tut?cd resonator was attached, and at tbj side was a 



Fig. 3 ““Front \iew of phonomt ici 


small incandescent lamp with a straight, horizontal 
filament, an image »of which was projected by a lens 
upon the first mirror of the interferometer. Upon this 
was focussed a telescope, giving in the reticule an 
image of the horizontal, straight filament, crossed by 
the vertical interference fringes seen with white light. 
In order to get these the plate must be in the proper 
position within a few hundred thousandths of an inch. 
The objective of the tuning-fork was carried by a 
tunifig-fork which oscillated vertically, tuned to the 
pitch of the pure tone to be examined, and this, com- 
bined with the horizontal motion of the fringes, resulted 
in a figure of coloured fringes in tlie form of an ellipse. 
On slightly mistuning the fork, the ellipse could be 
made to go through all its phases, and when it was 
reduced to an inclined straight line its inclination was 
read off on a tangent scale. The amplitude of the 
compression of the air in the sound was then directly 
proportional to the scale-reading. 

While the interferometer is still used for calibration,, 
the movement of the diaphragm is recordedrfor actual 
measurements by a thin steel torsion strip Ljrying a 
concave mirror. A lamp larith a vertical, striigbt fila- 
ment is vie.w^ through ^t^escope into whiclfthe'^an 
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that the sdiiffitiveness is about as mth. .ml 

ipterferometer. _ ' 'J '' 

At first the only method-of tunmg was the clumsy' 4 ie 
of changin/f the mass of the diaphragm by adding' 
small pieces of wax. This was not capable of continu- 
ous variation. Now the diaphragm has been discarded^ 
and replaced by a rigid disc supported by three steel 
wires m tension. The disc is myBe of mica or aluminium, 
and is carried by a little steel spider containing three 
clamps to hold the wire. (’The tension is regulatetf by 
three steel pegs, one of which is controlled by a micro- 
meter screw. The disc is placed in the circular hole 
through which the sound enters the resonator. This 
has tlie advantage of reducing damping yery largely, 
and thus of increasing the sensitiveness enormously. 
The instrument now competes with the human ear, 
and can be tuned over two octaves or more. 

This sensitiveness can be demonstrated by pro- 
jecting the coloured interference fringes on a screen 
and singing faintly in a remote part of the room, 
when the fringes will disappear. Using the telescope 
end of the apparatus, the instrument will indicate the 
.sound of a tuning-fork when one can scarcely hear it. 
It is obvious that the disc may be made the diaphragm 
of a telephone and thus increase its sensitiveness. In 
fact, Prof. King has used with great success such a 
telephone to record wireless messages. He has also 
invented another sort of tunable diaphragm com- 
posed of a strctclied steel membrane with compressed 
air behind it, which enaliles it to be tuned continu- 
ously, but over a smaller range. 

I now come to the source of sound— the phone. 
This has been reduced to a reversed form of the phono- 
meter. The disc is driven by an interrupted or 
alternating current by means of electromagnets, and 
tuned like the phonometer. Its excursian is measured ^ 
by a powerful microscope, and tlie emission of sound is 
known in absolute measure. It is now driven by a 
Inode valve tube, in the manner suggested by Prof. 
W. If. Ivccles, of ^pinslmry Technical College, London, 
foe. a tuning-fork. This has been worked out for 
me by Dr. Kckhardt at the bureau Standards in 
Washington. 

The third part of the investigation involves a deter- 
mination of the coefficient ol reflection of the ground. 
The phone is set at a convenient height, and the 
phonometer at a convenient distance. Either is then 
moved along at a constant heiglU and the varying 
deflections of the phonometer arc read while the sound 
remains the same. Interference ,'^ets in between the 
direct sound and its irj^age reflected in the ground, and 
the existence of a minimum is obvious to the most 
naive observer by the ear" alone. The reflection of 
either grass or gravel was found to be about 95 per 
cent., whilci, with a most carefully deadened room, ‘ 
the walls of which were covered with thick felt, there,, 
was pi^rhaps 20 per cent, reflection. The whol| 
measurement at both ends and the transmission , 
checks up with an accuracy of about 2 per cent. r ^ 
With this apparatus all sorts of acoustical experw'l 
menls rft&y be performed. By attaching to. 
phonoipeterra glass anteiiM, it iud b.een ' 


to all; , sorts of 
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' by t^Itfphonf 'and acoustic enginefrc, and is of interest 
to nav&tdrs. An interesting hyV^duct is an instru» 
fti^ljt for shov^g the direction of an acoustic signal 
Jn itie fog. tt has been called a phonotrope, on the 
Malogy of heliotrtpe, which turns to the sun. It 
ii^nsists of two equ'dl hVns which bring tlie sound to 
"the opposite sides of fue disc. When tBe whistle 
blows, the band of light spreads out, and on turning 
the instrument it closes to zero when the sound is 
directly ahead. Thus at several miles the direction 
is given to within two or three degrees. 

Finally, iet us consider that mystery of sound, 
the violin, which has been studied by Prof. Barton 
of Nottingham, and by Prof. Raman at Calcutta. 
This may be described by the engineer as a box of 


cujrioii|?ihajpfef i»ade of tt curious wood, of 

.varheb^ ;twcl^ss, %ith oi to 

let the sound out of the resonating la^r is 

actuated by a curious si ^Stance, catgUt; of the 
intestinci of a sjieep, am set in vibratiotf .oy another 
curious -substance, the rail of a horse, , Yet from this 
wonderful box we get the most ravishing sounds, 
which affect profoundly the emotions of the ipOst 
civilised. Yet the physicist reduces all musical 
instruments to combinations of resonators with Strings, 
membranes, bars, plates, and horns. The mathematical 
theory of strings was given by Euler two hundred years 
ago, of bars and plates less than a hundred years, 
of re.sonators by Helmholtz and Rayleigh, and I 
have recently added a theory of horns which> while 
only approximate, works well in practice, and investi- 
gations are now' being carried out by such methods on 
vowels and flie violin. • 


Biological Studies in Madeira. 

By Dr. Michael Grabham.^ 


T he component islands and rocks on the Madeira 
Archipelago are Separate foci of volcanic ejecta 
in the abysmal oceanic depths, and the level of 
the Atlantic waters might be lowered loo fathoms 
without merging them in a common connexion. Of 
the 170 forms ot Testacea existing in tlic region, only 
five species are distributed throughout the Island group, 
and such evidence is adversely copious and conclusive 
as to the theory that the Madeiras are a surviving relic 
of a former continent. 

The fossil shells now lifted 1500 ft. above the sea 
level show an upper l\r]()('cne association, but the 
massive piling up of volcanic matter in countless 
reiteration of eruption and age-long intermission began 
long before the fossil shells were living creatures on a 
Miocene shore. 

Examination of a fossil leaf-lied, coitaining examples 
of the ^peci^ic insular flora buried 120 ft. lieneatli^a 
variety of stralh and capped by a thick dcpo.sit of 
white" trachyte, shows that the trachyte rock has 
alrnost disappeared unde?: the slowly working forces 
of erosion and disintegration. From this is addiued 
the enduring quality of the trachyte steps and gate- 
ways of Funchal, which have been exposed for two 
centuries, with little evidence of decay, to the same 
influences under which the thick IcaT pcd cap has 
vanished. Thus wa«.need set no niggardly limit to 
the time requirement for the tfstahlishmeiit ol the 
specialised forms of life developed and buried ages 
^before the trachyte capped the successive strata 111 a 
flowing stream of lava. 

The Archipelago came to us 500 yeaj-s ifgo, in the 
dawn of navigation, ready made, already well worn 
into characteristic scenery, with tlie local flora^abil- 
ised, the discovery being due to the erratic driRing 
from its coqrse to the West African coast of a crazy 
Vessel of Prince JHenry the NavigSlor. An^ancj^nt 
/builSh^is tegarded locally a? the traditional hoine 
"of -Columbus, wfto'marri^ the Adhiiral;] 

doubt, in^pir^d for 


his western enterpiise by watching the sea currents 
and the evidence tliey brought of land and life beyond 
the horizon. 

The agencies of transport and distribution we^know ; 
the sea currents arc the same ; the same winds prevail ; 
the same birds come and go, though it may be diflUcult 
to believe that the presence of the Testacea in 170 
forms and tlie Coleoptera m 700 species has been due 
to fitlul and accidental influences, it is difficult, 
though the rain falls now as formerly, to point to a 
single rock or ravine as having appreciably lessened 
or deepened, though the storms of every winter carry 
thousands ol tons oi material to the ocean bed. 

The completeness v\ith which the natural orders 
exist in Madeira and the prevalence of specific forms 
make it less bewildering to believe that these forms of 
life were liroughl to us in pots from the Garden of 
Ivden than to trace their descent frpm primeval forms 
which no longer survive. The shells can be compared 
with fossilised ancient types, but the flora has no such 
satisfactory appeal. 

The name “ Madeira ” is derived from the hard 
wood known as*^\lateria ; Conife/ae are not prominent 
in the native flora. I have introduced Pintis Insignis, 
('upreisiis Macrocar pa^ and other species, while the 
seeds of Persea Indica have been sent abroad f-ith 
the view of enlarging the range of the alligator pear- 
tree by grafting. 

In conformity with other oceanic centres, Madeira 
has numerous examples of orders w'itli a single genus 
and of genera with a single species. The striking 
fruticosc echiums illustrate stabilised specific forms, 
and show how a new bee lias effected an important 
hybridisation by which perennial characters were 
conferred on a plant oi biennial life-limit, the helicoid 
flowering cymes, normally 2^ inches long, being pro- 
•longed 'mt(M growths 7 or 8 feet high. , ^ 

The Caifiiolan bee -concerned in this hybridisation 
,at first aAtained from fruit eating, but ft speedily 
' ■ th$ local blacJt anji became a vine- 

-■.'I.. M ' ■ 
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yard pest. Similarly mgpy attractive flowers ^vo 
become in Madeira pemi|^^ pests ; such are Oxalis, 
Eupatorium, Sceneao, ana Wiesita nfracta. ^ ’ 

Madeira could, however, ^ made a focus for the 
dissemination of plants of economic v^lue. Xhe gourd, 
Sechium Edule, has remarkabll§ food value, and is very 
potent in fat utilisation. The plant shows a singular 
development of the seed-surrounding, flesh into the 
permanent stem growth of the climbing plant. During 
the stress of war, when German U-boats wantonly 
destroyed everything and the Island food was restricted 
to local resources, the potency of the Scchium w'as 
realised, and on several occasions the sullen apathy 
of incipient starvation was awakened into reviving 
animation under its influence. The gourd was also 
utilised during the time of construction of tlie Panama 
Canal, when the Italian labourers liad to be coerced to 
uso a sufficient fat ration in their food fii order that 
they might equal the output of their Canadian fellow- 
labourers. 

Another valuable plant is Lycopersicum cera si forme, 
which provides an agreeable tomato food with 
important antiscorbutic qualilios. In tiie Salvage 
Islets there is also Mo^zaa Edults, the carrot fern of 
Madeira, with a species of the apterohs Deucalion, 
otherwise knowfi only on tlic Madeira rocks, side by 
side with the Canarian Samphire astadamya ; this 
seems to establisli a l^alancing correlation or agreement 
between the botanic and entomological features of 
the two island groups. 

An interesting illustration of sterihly \ielding to the 
introduction of a new pollen is arf<>rded by a sjiecies 
of the Bignoniaceous jacaranda, while the sterility of 
the banana and the complete loss of fertility in the 
fruiting Solanum guatemalense sliow, on the other hand, 
how we are constantly curbing the superabundant 
.seed growth of valucM sulvtropical fruits, such as the 
custard apple and the locjuat, whicii in the fruit-vacant 
months of Northern JCurope should flood Ihitish 
markets both in perfection and profusion. 

Many introduced plant pests, such as Peronospera 
and Oidium, have been brought under control, and 
even the Phylloxera vastatnx, ^\hn'h destroyed the 
Madeira vineyards before its life-history was made 
out, has become almost nc'gligifile in its depredations ; 
thus the wine of Madeira has returned in adequate 
and superaliundant supply. 'I'he Argentine ant may 
be credited to some ej^tent with restraffiing the activity 
of the fhylloxera aphis. In view’ of the almost c’crtain 
invasiem of the British Islands by this pest, the Board 
of Apiculture should issue and c irculate the American 
official booklet on the suliject, together with a reprint 
of a paper read by me before the British Association 
two years ago. No Itss than 47,000 of these ants 
have been found engageclNin draining a single lemon 
tree of its vitality ,• but variciii^ agencies of restraint are 
now employed in the orange^'Snd coffee plantations. 
The common flea and the house-ff^iMo not seem to have 
abated under the domination of theSfridomyrmex. 

The winged ant-queens suffer dealati?)p after mating, 
and, discarding the cares of motherhood, they issue 
forth with the workers and found new coloni« wherever 
conoitions invite. The mtelli^t. ihgenuly of the 

and its' tenacity of ’purp<?ie in the obstacles 

is very remarkable. . 
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of the ocean ^om'and dejep-water] 
necessaty ih ghe^ational i^erest. 

' is a part‘dm)ar,=^ponsibiIity in Im|)cft|ptepaiil^om; 
a second Chtdl^er expedition is long^^Bdue, 
could be accomplished at a comparativciy'feair?^ 

The fisheries of Madeira provide several nWel s^ 
mens. The Sherny, Polyprion C^ier, freshly 
from the deep sub-tropical wadfi* of the Madeira ( 
trict, is typical of the warmqv seas, though 
ally seen farther north. Thfe is the wreck’ __ 
British nomenclature, so ‘known from its asso'ci&y^^ 
with floatmg timber logs. The early life of the'fish,,^ 
passed in the sunlit surface waters, but the prp^ 
habitat of the full-sized creature, 100 lbs. in weight 
or more, is in the open sea at the enormo^JS depth of 
2000 or 3000 ft. J'!”' 

'I'he fish, when brought to the surface fifolfl.that 
profound depth, so distends at the removal ffom the 
vast pressure below that it emerges from the water 
like a cork or bladder, with its stomach forced through 
the capacious mouth and the eyes protruding in front 
of their sockets. No explanation is known of 
conditions which prompt the fish to descend from the 
surface warmth into the cold darkness of the abysmal 
region, where only the larger examples are to be fc^k^. 
That the sea is nowhere azoic iS shown by the plufrp 
and well-fed condition in which the Sherny comes to 
the surface. Its dull colouring, which is shared by 
the Aplurus and Promelhus /I contrasts sur-' 
pnsingly with the brilliant hues of Sebastes, Scorpeena, 
and Lampris, which also live in the depths, though 
rarely in close association with their sober-tinted 
brethren. The Sherny has a large air-bladder 
firmly attached to the spine, but knowledge of the 
function of this organ is very imperleet. ‘The regula- 
tion of suhmersibihty by a voluntary act of filling, 
cmpt)ing, or compressing is probably only a subordi- 
nate physiological fund ion, for the structure of the 
bladder is suggesti\’e of pulmonary functions, and its 
firm attachment to the spine and its prolongation 
upwards to a c^ebral connexion with the organ of 
hearing, seem a sure indication of the use of the organ 
as a resonator m tlie interpretation off weak sonorous 
vibraticjiis. Tlie air-l)ladder, nevertheless, is totally 
absent from the Aplurus and- many other fishes. 

Some of the fishes swimming near the surface are 
believed to have their air-iiladdcrs charged witji 
nitrogen, but cxtensiv’c oliservation does not confirm 
the current idea that in deep watier oxygen is the 
inflating gas. 'I'lic consum])tionL of oxygen by fish i^ 
small, and the standard of respir-;tion in oceanic fish 
of deep water is low > the heart-beat in the Polyprion 
will continue many hours a/ter every other sign of life 
has ceased, ^itationary traps are necessary for the 
investigation of the abysmal forms of life. 

The surface, plankton is abundant, but the^ Con- 
tracted empty stomachs of some of the deep-sea 0 tx is 
evideilfce against the idea that mucli food Is dissolved 
in"deep-sea water. The A phanopus Carbo is a voracious 
monster which abounds in the lesser , toths. , and 
ranges freely anc^g the mejxljjmstible 
of those Regions. * '' ’ 

During a serj(b of oa ' 

deep-se?i c^bjps, ?tr£mge 'effeWs 
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jCon^^oMi’ wMt tiiiilllblGomn^^ 

^ unportaift fishery in^^lift>>tropi(JaI 
ited States. 

iprehensive appreciation, of Sub-tropical 
is necessity to indicate the vast and 
variety of th^ fauna and the intrinsic charm 


of scientific resoMoh/ It i^^ftduty interest of 
the, community ' to discover "wie potCfttnil genius and 
pkcfe hkn where he can ^scpBfplteh that fOr which he 
IS fitted, unfettered by thft Aippressing restrictions of 
a false conununistic socialijjfn or cramping oi individual 
effort. * / 

Magna opera Domini exquisitao omnes 
volun tales ejus. 


Ten Years *of X-ray Crystal Analysis. 

By Dr. A. E. II. Tutton, F.R.S. 


ajV ' SPECIAL number of Die Nafurwissenscha/teu, 
entitled “ Zchn Jahre Lauc-Diagramm/^ was 
^uedj^ forming lleft i6, 1922, which con- 

Iftins articles by authors who have contributed 

to the Swject of X-ray analysis on the continent since 
its first inception by Dr. M. von Laue, among whom 
may be mentioned Drs. Friedrich and Knipping, wdio 
collaborated w'ith Dr. von Laue in the first discovery, 
ProL Debye, and Prof. Niggli. Probably the article 
ofTOCpest interest to the general reader will jirovc to 
be that of Dr. Friedrich, wdio gives an account of the 
circums^nces in tlie year 1912 in Munich when the 
fir^r discovery was inade. To the present writer, 
who' W£^ himself in Mtinich in the summer of that 
.jsame remarkable year, this memoir is of fascinating 
interest. It has to be remembered that the scientific 
coterie at that time forming tlie professorial staff of 
the University, Museum, and Institute, included Prof. 
Rontgen, the generally recognised discoverer of X-rays 
■(althoiigh their production had for some time previously 
been almost a daily occurrence in the private laboratory 
of the late Sir William Crookes) ; Prof, von Groth, 
tlie founder and editor of the Zei full rift fur KryHallo- 
graphe and the doyen of crystallograpliers, whose 
brilliant lectufes on crystal .striuture and optics 
aitraeted students from all over the world; ITof. 
Sdmmerfeld, who had carried on the tradition ot X-ray 
physii's bec[ueathed to him by bis jiredcccssor Boltz- 
mann and also extended the work of *laga and Wind, 
and 01 VValther.and Polil on X-radiograms and tlll^ 
general physics *of X-ia)s, Prof. Ivwald, who had 
studied the behaviour of long electromagnetic waves 
with space-lattices ; and ^ Dr. von Laue, who had 
specialised largelv on the interference phenomena of 
ordinary optics. It was among tliis strong combina- 
tion of crystallograpliers, X-ray specialists, and dil- 
fraction (grating) Opticians tliat the mce])tion ot the 
attack on crystals by X-rays had its 1)0 ‘h 

During a convcrsift-lon between Laue and Iswald, 
the former raised the cjuestion as t(f how electromagnetic 
waves would behave which wvere small comparcci with 
the grating constants, and from his opticvfi cxjieriem e, 
he suggested that diffraction spectra shouM be jiro- 
ducefi^' The order of the space-lattii e cell dimensions 
of cry^ls was already known to lie about an Angst riim 
Unit{io''® cin.), from the density and molecular weight 
of lift crystal and the i^ass of a hydrogen atom. The 
work of Sotjgierfeld and of Walther and Pohl had led 
uS todpft&ct'lhat the ^inicns^ns of tl^ wajfe- 

Ijen^^lULX-iws w6til4 be one-tenth of this 
‘.^s^ently ]®ft^i5uggAted tfiat th? 
<ion<jipCT|^teld ^%veurable the 


origination ot interference phenomena on the passage 
ot X-rays through crystals. 

The discussion was continued in the common room, 
and taken up by the whole, deeply interested coterie, 
and Friedrich, *who was at the time acting as Sommet- 
IVld’s assistant, declared himself, with youthful en- 
thusiasm, ready to test the idea ^iractically. He 
secured the assistance of Kni])ping, who had more 
spare time at his disposal, and together they set up 
the now famous arrangement of X-ray bulb, leaden 
screens with .sjjts for ensuringj^^he exit of a definite 
beam of X-rays, sinqile goniometer carrying the 
crystal, and photographic plates to A-ccive the^ ex- 
pected radiations. At the first attempt the sensitive 
jilates were only arranged parallel to the primary beam 
of X-rays, as any effect expected appeared likely to 
be of the character oi secondary rays from the crystal, , 
and it was only on repeating the exposure with a 
])hotographic, plate arranged behind the c'ry.stal, per- 
pcndic'ular to the direcl beam, that the first Laue 
radiogram witli a crystal ot zinc lilcnde was obtained, 
after several hours ot exposure. ^ ' 

Fric'flrich descTibes how' ex( ited and delighted he 
was wlien, alone in his working room at the Institute 
late that night, lie saw the spots appear on the plate 
under the inlluence ol the developer, due to the de- 
flected X-rays, now known to be reflected from the 
pjunes of atoms within the crystal, the planes of the 
atomic space-lattice. Nc'xt morning he w'ent early 
to show the negative to Knippmg, and together they 
hastened to Laue and Sominerleld, who were both 
naturally ecpially inteiested and delighted. Prof. 
Sommcrleld at once excu.sed his assistant from his 
oidinary duties, so that he might go ahead wdth further 
expcrmicnts. Bc^h Profs, von Uroth and Rontgen, 
to whom the result of the experiment was at once 
coimrumu atc'd, supplied materials and gave valuable 
advice. A much better and more accurate apparels 
was erected, including a good goniometer fur the exact 
adjustment of the crystal (which is particularly neces- 
sary), and the excellent X-radiograms ot zinc blende, 
cpiartz, rock-salt, and other crystallised substances, 
HOW' so well known were obtained as the immediate 
results. 

Dr. Knipping directs special attention in his article 
to the remarkable work of Sicglrahn, who worked with 
an evacuated apparatus, so as to exclude^ait absorption 
of tlie X-rays, and measured the wave-lettg]ths of the 

softer ” Ifng wave-length portion of the i^diatipn, 
eventuqjffy liscoveriog-and measuring rays fts as 
Angtitln luiaits. Comptbn, it; wifi be remembered, 
th© oyiir'Ji^tS'eme, has^ measured' X-rftys (y-tays 
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from radiuifl) <ai ,tite 

as 0*02 Ahg^trdm tinitak H^fe/tKe ^IJee^r^';'* 
now kndwn comprises wav«if of all this grofiit' range df 
wav^erlengths. It will alsO^^e r^embered that other 
researches, sych as those o&yman and Kurth, Mohler 
and Foote, and Richardsomand B^zzoni, nave intro- 
duced us to rays, termed the K, I., M, and N series, 
derived by radiations from carbon, oxygen, iron, copper, 
potassium, sodium, magnesium, and molybdenum, 
which have wave-lengths ranging to 375 Angstrom 
units, thv|5 bridging over the gap between the shortest 
ultra-violet rays and X-rays. 

Prof/ Niggli’s contribution offers a survey of the 
substances the crystal structure of which 1ms now 
been ascertained by the vmrious X-ray methods of 
Laue, the Braggs, Debye and Scherrer, and Hull, 
including a table of the absolute dimensions of the 
space-lattice cells resulting from the Bragg spcctro- 
metric measurements. IIis concluding remarks are I 




i)^e^p^lly 



-»v>‘ r-a 

that ProfrMMi has how tekan 
GrOth th6 ediS>rship of the 
graphic. “ By Laue’s discovery crystffllography hot 
only obtains a new method of investigation,^!' 
experiences a new ‘ liveliness ’ in almost every os^of 
its branches. Most especially are we mineralogists 
glad that our colleagues of fhe sister sciences l^w 
bring to the crystal an enti/ely new attitude of 
and interest than formerly^ for only by the comJjipOT 
and simultaneous laboui^ of all can further re$efardl , 
move along right lines.” ' ’ , 

With these words of Prof. Niggli we must all a^ee,,' 
and it would appear that the sentiment is now so 
universally accepted and recognised that the future*^^ 
is bright with hope for- a progress during the next"^ 
decade as glorious as that which is now recdl'ded at 
the termination of ten years of X-ray crystal analysis. 


Obituary. 


Prof. J. C. Kai’tioyn, For. Mem., R.S. 

JACOBUS CORNELIUS KAPTEYk was Iwn at 
J Barneveld, Holland, on January 19, 1851. He 
studied at Utrecht from 1869 to 1875, and was then 
appointed an observer at Leiden Obser\'atorv, where he 
remained for two years. In 1878 lie was appointed 
professor of astronomy and theoretical mecimnics at the 
University of Groningen. JTc was in the unusual position 
of an astronomical professor wEhout an observatory, 
and he immediately applied to the Dutch Government 
for the means to equip a students’ observatory ; be 
mentioned in particular a 6-inrh heliomeler as desirable. 
The application, however, was iinsuccessiul, and for 
a few years his lectures monopolised Ins attention. 
Then, finding that he had time to spare and no instru- 
ments, he began to look aboii ( for some useful astronomi- 
cal w:ork of a computational Rind that he could carry 
out. Circumstances .soon lirought a task well fitted 
to his tastes. 

Photography had been revolutionised by the intro- 
duction of the gelatine dry plate about 1880, and its 
astronomical possibilities were soon exemplified by 
the successful photographs obtained of the comets of 
1881 and 1882. In the latter case .Sir David Gill 
assisted the local photographers liy ft’tting them strap 
their camera to an cquatonal, with very successful 
results ; he was impressed by the number of faint stars 
thfft were visible on the plates, and the idea of a 
southern photographic Durchmusiemng quickly matured 
in his mind. He found a wilhr.g (ollaborator in 
Kapteyn, who volunteered to conduct the measure- 
ments and reductions at Groningen, luinds were 
collected from various sources ; the Government 
Grant Committee of the Royal Society v'oted 300/. in 
each of the years 1885 and 1886 ; this was, however, 
stopped in 1887, it is believed from the notion that the 
Astrographic Catalogue, which was then inaugurated, 
would obviate the need for the Durchmusterung. If 
that was the idea, subsequent events hav| proved it* 
to be incorrect. The Astrographic Catal(Kue is ^still 
far froin completion, while -the DurchmuLermg ha^ 
been ayailable as a standard work for aj^arter ofX 
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century. It might have been made more perfect but 
for shortage of funds : the plates admitted measure- 
ment to seconds of arc, but in practice this was limited ' 
to tenths of minutes. Moreoyer, it was only carried 
to declination 18° S., instead of to the equator. With 
a view of shortening the reductions, Kapteyn devised 
an ingenious measuring instrument, wliich was practic- 
ally a small cquatonal placed in the position, relatively 
to the plate, occupied by the centre of the camera lens, 
the principle being that, since the rays through this 
point suffered no bending, the star-images, viewed 
from lierc, have the same configuration as the stars 
themselves. Hence right ascension and declini!ition 
could be read from the circles. 

The whole work occupied thirteen years, nearly 
double the original estimate, but the time was spent ^ 
ungrudgingly by Kapteyn, and the close examination 
and di.scussion of the results brought to light many 
interesting facts, such as the change of colour-index , 
with galactic lantitude, the galactic stars being bluer ' 
than the non-galactic ones. It wa^' also found by 
careful counts that there was no sensible difference 
in the number of stars recorded at the centres of the 
plates and near their edges. Several cases of light 
variation and of rapid proper motion were also found. 
The question of photographic stellar magnitudes was.q' 
still in Its infancy, but a simple formula was found,(^'*^ 
mag. = B/(C + diam.), B and C being constants for th^' 
plate ; as these are printed, it is possible to recover 
the diameter of each star. •* 

Kapteyn was elected an associate of the Royal 
Astronomical Society in *892, <ind received its Gold- * 
Medal in 1^2 in appreciation of his work on the 
Durchmusterung. Tliis was, however, only one of the 
numerous* researches that he undertook to investigate , 
the structure of the sidereal universe. He 
need for increased knowledge of stellar parallaxes. 

In ‘1886 he investigated the parallaxes of forty-fivfe J 
s^ars by the method of meridian transits .(since found > *, 
td'^be -lgss accu^te than thea^jhotegraphit 
and ‘Xna^avoured to* secure , that the 
pliteS' siwuJd fcch have three exposur.es 


fco ^u^ more than a small fraction oi the universe. 
He then set to work to deduce distances from the 
pr%»er motions, incidentally giving a new method 
Of deducing the solar apex by making the sum of the 
resolved proper motions in the direction of the antapex 
ft, maximum, that in the koerpendicular direction zero. 
From this Work he dedugea formulae connecting <parallax 
E with magnitude and proper i^otion, which, with some 
? modifications, have been found very serviceable. To 
the end of his life he entertained a certain distrust for 
spectroscopic parallaxes, though this scarcely seems 
•10 be justified. 

In the course of his studies on jiroper motion Kaptcyn 
made the notable discovery of the two star -drifts, 
which has played a great part in all subsequent work 
on stellar motions. It has been interpreted in various 
•W^ys-^as the separate motions of two interpenetrating 
’^£r-clouds— as radial motions, respectively inward 
and outward, of stars oscillating through the centre— 
as fotational movements in opposite directions about 
^he centre. Kapteyn himself favoured the latter view. 
He saw the necessity of obtaining more statistics about 
the faint stars, and planned the “Selected Areas’' 
uniformly distributed over the sky ; in these restricted 
regions all available information should be obtained 
about all the stars down to the faintest visible ; from 
the results statistics for the whole sky could be formed. 
One of his last wishes was that astronomers should 
continue to investigate these regions alter his death, 
and his wish will doubtless be realised. 

Qf late years Kapteyn spent a good deal of time at 
the great American observatories, and took the keenest 
interest in the physical investigations there in progress. 
His last paper yn the configuration and motion of the 
stellar system was published in the Astro phyi,ical 
Journal a few days before his death. 

A. C. D. Crommkmn. 



John Ward. 

The National Museum of Wales and tiie causae of 
archseology m the Principality have sustained a serious 
loss by the death, on June il’, of Mr. John Ward. Born 
in 1856 at Derby, he started in life as a pharmacist, but 
all his leisure time was devoted to the examination ot old 
tmildings and other objects of anticiuanan interest. It 
was this work which in 1893 led to his appointment as 
curator of the Cardiff Municipal Museum suc<’ession 
to the late Mr. John #!torric. Here he carried on the 
same lines of research, which resulted m the puhlu-atioii 
i>f several papers in the Tr^ansactions of the Cardiff 
I^aturalists’ Society and the Archceologia •Camheusis, 
of which probably those on the Roman fort at CTclIygaer 
j^nd the St. Nicholas chambered tumulus were«the most 
important. In addition he wrote for Methuen’s series 
of “ Antiquaries’ Books ” two volumes on “ The Roman 
'EW Jn Britain,” and “ Rosnano- Hritish Buildings and 
jSar-thworks.” 

* rHe naturfidly took a (Jeep interest the establish- 

• iffeilt of ^ National Maseum of Walef, and wifen the 
^^iff MusjBj(USt,WJts absorhfed in that Ins%;ution he; was“. 

o| oJ jts 


... 

succesi^ iihtil' failing hqalthf neceseiitatftd!'^^ 
two years'ago. ' j . . 

A conspicuous service wjfiich Mr. Ward td 

the Museum was ^he acciimulation of a large'sete of 
obsolete and obsolescent appliances from fiirtns and 
rural homesteads. These were arranged by him m,a 
temporary “ Exhibition of Welsh Byegones/’ fof which 
he prepared a valuable and interesting handbook. The 
book found a ready sale and was soon out of print. It 
was his intention (now, alas, impossible of actomplish- ' 
ment) to prepare an enlarged edition of it, illustrated by 
drawings from his facile pencil. 

One of his striking characteristics was the exquisite 
finish of every piece of work which left his hands. A 
conspicuous example of this is the series of models 
illustrating geological structures, which gained him g, 
silver medal at the Pans Exhibition in 1900. 

Mr. Ward had been for many years m Fellow of the 
Society of Antiquaries, and in 1918 the University of 
Wales conferred upon him the honorary degree of 
Master of Arts. Unfortunately the state of his health 
prevented him from attending the graduation ceremony. 
He was a kee» and enthusiasdb student, a man /Of 
enlightened view’s on Museumjxilicy, a loyal colleague^ 
and a warm friend. W. E. H. 


Sir Georih-: R, Parkin, K.C.M.G. 

Born in New Brunswi<'k in 1846, George Robert 
Parkin w'as one of many notable men whom the Mari- 
time Provinces have given (o the F.mpire ; but few 
have had so clear a vision of what Empire means, or 
have devoted their lives with such ardour to its Service. 
Life in Lower Canada in his early days was strenuous. 
Farm work, study when body and brum were tired, a 
meagre living earned by teaching in the common 
schools, a B.A. degree secured by the practice of severe 
economy, the Douglas gokl medal for proficiency in 
science. In after days Parkin attributed his in- 
tellectual awakening to the influence of a teacher who 
had been a pupil oi Agassiz, although his own bent, 
after he left the University of New Brunswick, was 
for the humanities. In 1874-75 he was so fortunate 
as to spend a year as an unattached student at Oxford, 
where his eloquence gained for him the office of secretary 
to the Union at%. time when Asquith, Milner, and 
Thomas Raleigh were its leading speakers. But most 
notable of the friendships consolidated at Oxford, 
although it originated through correspondence befdfe 
he left Canada, wa^ that with Edward ThriUg, the 
strength of which is evidenced by the request in 
'I’hrmg’s w'lll that Parkin would write his biography. 
In 1875 he returned to ('anada as headmaster of the 
school at Fredericton. 

Parkin w’as a great talker. 1 Us ebulhent enthusiasm 
overflowed in speech ; and, just as his enthusiasm waS 
the product of fervid conviction, so also was his^ talk 
sincere. He had no conscious mission. His advocacy, 
in consequence, was irresistible. In 1889 the Imperial 
Federation Ljeague induced him to make a tour throq^h 
V Canada and! Australasia. That he shoviid be chosen 
[;^the Rhodls Ti^ees, in iqo^^.as tbeir^rst organising 
|f a ^roof that it geu^tty recognised 
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that, for such a fwsitioh, his Qt^ifioation$ yfm urtiqtie,' t - 
Before he resigned this offic^^in 4920 he was able f» .f 
boast that he had visited every State in the Union and 
spoken in every University of the Empire. Univer- 
sities will hold his name in bmembr^nce, n^t the least 
of the causes for their gratitude being the paper which 
he read to the Congress of 1912 on “ The Establishment 
of a Central Bureau j its Constitution and Functions.” 

Re-reading this paper with a knowledge of the develop- 
ments which have taken place since it was written, 
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We note with regret 'an announcement ih the " 
Chemiker Zeitung of June 15 that Prof. Wilhelm-' 
Wislicenus, director of the Chemical Institute of the 
University of Tubingen, died on May 8, aged sixty-one 
years. Ppf. Wislicenus was one of the foremost 
chemists in Germany, and his researches on organic 
chemistry and stereocheniistjjf’y are well known. 


Current Topics and Events. 


At a meeting of the Council of the Royal Society 
of Arts on June 29, the president, H R H. the Duke of 
Connaught and Strathearn, presented the Albert Medal 
di the Society for tlic present year (o Sir Dugald 
Clerk, " in recognition of his important contributions, 
both theoretical and practical, to the development 
of the Internal Combustion Engine ” 

The James Scott Prize of tlie Royal Society of 
Edinburgh, established in 1918 for a lecture or essay 
on the fundaiirental concepts of natural philosophy, 
was presented' on June 5 to Prof. A. N, Whitehead 
for his lecture entitled “ The Rclatedness ol Nature.” 

Proe. L. JJairstow lias been elected chairman of 
the Royal Aeronautical Society for the year 1922-23 
in succession to Jaeut -Col M. O’Gorman, wliose 
period of office terminates on September 30 next. 

At the annual meeting on June 27 of the Research 
Defence Society, Sii Walter Fletcher, secretary of the 
Medical Researcii C'ouricil, g«ivc an addiess on the 
work that is being done, by medical research, for 
the advantage of the Ide of tlie nation He took 
two instances . the study of the vitamins m food, and 
the action of pituitary extract Jkdli are good 
examples of work already fiuitful, but not yet com- 
plete. But they are only two examples, taken almost 
at random, from a great wealth of material. It 
would need a big book to describe all that has been 
done of late years, under tlie Medical Research 
Council, for our health and welfare, and it is strange 
tliat there should be members of the House of Com- 
mons opposed to the spending of ^public money on 
this work. The opposition, of course, is to the 
necessary use of experiments on animals The 
S{Srit which goes by the name of anti-vivisection was 
described as one ot tlie enemies of the people. 
Happily, in this matter, we have all the help which 
the Government can give to us. 

It is reported in the Timrs that Mr. T W Bagshawc 
and Mr. M. C. Lester have returned to England after 
an adventurous wintering m the Antarctic. Landed 
at Andvord Bay on the west of Graham I.and (lat. 
64° 45' S.) by a Nonvegian whaler in December 1920, 
Messrs. Bagshawe and Lester hoped to be able to 
undertake some exploration in the interiev of Graharfl 
Land ; but the site of their base was il-chosen for 
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this purpose, and they were unable to do any survey 
beyond the immediate locality. Theirtwork ampli- 
fied tlie rough surveys of the Belgica on this coast 
in 1898. Meteorological observations were taken 
throughout the winter. From Mr. Bagshawe’s 
account of the adventure it would appear that be 
and his companion were most inaclc(]uatcly supplieili' 
with stores and equipment for an Antarctic winter, 
having to improvise a lint from their boat with the 
help of canvas and packing-cases. For food they 
wisely relied largely on seals and penguins. For- 
tunately the west sale of Gralu^^m Land has a relatively 
open winter climate. The men were rescued by a 
Norwegian whaler from Deception Island 111 December 
1921. 

An exhibition of Kgyjitian ornaments, tools, and 
carvings belonging to the First Dynasty, and of 
numerous papyii of different ages, tlic fruits of a 
season’s work by the lintisli School of Archa-ology in 
Egypt, under the direction of Prof. W. M. Flinders 
Petrie, will be ojicn at University College, Gower 
Street, until July 29. Admission is free and without 
ticket. ' 

The twentieth session of the International Congress 
of Americanists will be held in Rio de Janeiro on 
August 20-30 next, under the presidency of Dr.Joao 
Teixciro Soares The arrangements. are m the hands 
of a' strong local committee. As the celebration of 
the cenlen.iry ot lirazd’s independence begins on 
September 7. it is anticij^atcd that there will be a 
large attendance. The subjects which arc to be 
discussed at the congress arc the origin, history, 
languages, customs, and religions of the native races'’ 
of America . the ancient monuments and archa>ology 
of Ameiica , and the history the discovery and 
European occupation of America. At the close of the 
congress arrangements will be made for excursions 
to the Statq^ ot Minas Geraes, St. Catherma, Espiritu ' 
Santo, and Sao Paolo. Members of the congress will 
be affordpd an opportunity to return by way of Para, 
where there is, in the museum, the collection of ancient ^ 
pottery from the island of Marajo, which is of great 
interest to students of^ American archaeology". 
Arrangements have been made by the Royal Mail,. 
S^eam Packet j^d Nelson lines f^r members- of tb® . 
congress to travel at reduced rates. Information 





MATURE 


SI 




ibfetfiiiiic^ IrOW the j 
_ „j; X3i^C<>^&6 <ie Ame^aisi^^ i 
S^^dr(S<le S^i^^f»^a i5 de N|ve|nbre,No. ! 
KH, Rio ae Janeiro. * 

‘, Some interesting points in the work of officials 
connected with scientific and technical bodies, especi- 
ally in relation to the scientific and technical press, 
were raised in an address on the duties of secretaries, 
delivered by Mr. P. L. MArks at a meeting of the Circle 
of Scientific, TechnicaT, and Trade Journalists on May 
30. There are few men g^fted with the power of 
presenting scientific knowledge in an easily assimi- 
lated form, and it is here that a leally competent 
secretary reveals itself. Editors are busy men, often 
with a widc«but not a detailed knowledge of scientific 
subjects, who require information conveyed within 
a small compass ; and if a secretary, in issuing matter 
to the press, can select certain journals for individual 
treatment, providing them with matter closely allied 
or linked to their icspcctive fields of operations, his 
efforts will not be vain This applies particularly to 
bodies- the ami of which is the popularisation of 
science. The ideal secretary must be able to lake a 1 
wide view and sanction some departure from the 
limits of absolute scientific truth, if essential to 
simplicity and popular appeal While rejecting fal- 
lacious statements — involving inaccuracy arising from 
ignorance rather than an effort after simplicity — such as 
are apt to creep into daily non-tcchnical papers, it is not 
necessaiy to adhere to the standard rightly demanded 
in scientific transactions With regard to secretaries 
who exercise editorial functions m connexion with 
their societies, Mr IMarks inclines to the vicw^ that 
po radical alteration in contributions or discussion 
should be peimitted Nevertheless we think it ad- 
'■'visable m the ♦nterests of a soi lety that its transactions 
should not contain statements that arc manifestly 
incorrect or absurd, 01 in conflict with its policy 
In general the authors of such remarks are open to 
corrci lion, it tactfully conveyed *A secietaiy of a 
scientdu body may not receive high renuineiatuai, 
may not even Injoy the esteem and appicciation he 
deserves, but he lias the knowdedge that by his work 
he is shaping the scientific destiny of the nation. 

Within recent years most of the leading industries 
have founded Research Associations, and in iqip the 
Council of the Institute of Brewing decided to make 
provision for investigating problems ■>! a general 
character in the bfewmg and allied industries To 
obtain the necessary funds for carrying out the scheme 
a new class of members,* known as Research Eiiiid 
Members, has been created. These members consist 
of firms who are invited to join the Institute at a 
minimum annual subscription of 10 guineas. At the 
end of 1921, the total subscriptions amounted to 
nearly 6000I. per annum, so that the scheme is, now' 
well in being. Two reports have already been issued, 
and particulars are given of the irJ^ estigations so far 
> .tarried out in connection with Iiops, bafley, and 
timber. -.An account is given of th^experiments t^n J 
*■ South 


Agriculturad Wye, and their testing on a 

commercial scale at the East Mallhaig Re^rch Station, 
under the direction of Mr. E. S. Photo- 

graphs and it detailed despription of the Wlnfe erected 
by the Ii^titute ^at Beltiing, Kent, for ipivestigating 
the various factors invol^'ed in the drying of hops are 
also given in Report 11 . Maniirial expetiments on 
hops are being yarned out at Chilham and Hprsmon- 
den by Mr. F. Ivo Neaine and Mr. T. I. Nicolson 
respectively, wdiilc the chemical investigations are 
being conducted, under the direction of Dr. -F. L. 
Pyrnan, at the College of Technology, Manchester. 
With regard to barley it is intended to make a sys- 
tematic study of barley and malt from the agri- 
cultural, botanical, chemical, and physiological stand- 
points, and arrangements have been made for field 
trials, imdcr^ the direction of Sir John Russell, 
of the Rothamsled Experimental Station, on farming 
conditions m East Suifolk, Lincolnshire, Somerset, 
Essex, Yorkshire, Norfolk, Shropshire, Wiltshire, and 
the East Lothians - ITials are also being made at 
the Rotham.sted and Woburn Experimental Stations. 
Mr. II. F E. Hiilton has drawn up a report on the 
relation of tiie mtiogenous .%iialte^ in barley to 
brewing value, w hile botaiiKal and chemical investiga- 
tions on limber for casks, with sjiecial reference to 
American oak, are being earned out at the Imperial 
College ot Science and Technology, uncici the direction 
of Prof P. Crooni and Prof. S. B. Schryver, re- 
spectively. 

At the meeting of the Royal Statistical Society on 
June 20, a pajier was reail by' Mr. J. W. Verdier 
dealing with the statistics of shipping casualties and 
loss of life at si'a Discussing the occupational risks 
run by seamen, the author gave comparative esti- 
mates, based on the recorded deaths by accidents in 
the live years ended 1913. The yearly death-rate 
among seamen was .j-o5 per thousand employed, 
compared w'lth 1*5(3 for underground workers in coal 
mines, and 0*59 for railway servants. It is estimated 
that the number of deaths per million man-hours of 
employment was 0*97 for seamen, o-68 among under- 
ground workers in coal mines, and 0*20 among railway 
servants Mr Verdier also compared the accidents 
involving deaths of passengers on steam vessels with 
those on railwaiys. Assuming .that, in the foreign 
trade, sea peissengeis are at sea for twenty days on 
tlic average, and that railway passengers (excluding 
season ticket holders) are on the tram for about an 
hour, then, in the period about 1900, the railway 
jiassengers' deaths were 01 2 per million passenger- 
hours, while the sea passeiigcrs’ were 1*5, or more 
than tw'clve times as great In the period about 
1910, the railway pa.ssengers’ deaths were about o*i 
per million passenger-hours, and the sea passengers’ 
0*3, or three times as great, show'ing that there has 
been a general progress towards safety. 

The achiress prepared by Sir Robert HadlftCld for 
the Sheff fid Association of Metallurgists and 'Metal- 
iurgical last October has beea published 

' hudec title of " the .Work Position of the 
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Metallurgical Chemist/' and is illustratecjkhy a nuihba? 
of plates. The address covei? a very wide, field,' the 
history of metallurgical research being surveyed, with 
special Reference to the part played hy Sheffield 
workers. This is broughtl into relation with the 
general history of science, aitd with the early work of 
the Royal Society in establishing the experimental 
method of investigation The international character 
of metallurgical research is exemplified by a descrip- 
tion of the new Japanese Institute for Steel Research, 
just opened at Sendai under the direction of Prof. 
Honda. The speaker’s own woik is dealt with, 
particularly in the application of manganese steel 
to the purposes of the war This aspect of metallurgy 
was illustrated by the exhibition of a very fine series 
of specimens of this alloy as employed in the arts 
of peace and war. The exliibition iilso included 
specimens of the authoi’s other tee^hnical work, 
and books and^ other objects of historic interest. 
The plates are finely produced, and are of great 
interest. 

According to the June issue of the Dccimul 
Educator, the official o'^gau of the Ocfiinal Associa- 
tion, the A.ssotiation propose.s to concentrate its 
efforts for the lime being on securing an alteration 
of the value of the pound weight from 454 to 500 
grams, that is, half a kilogram. 'I hc ounce of 16 to 
the pound would in the first instance be retained, 
so that 4 ounces would be 125 grains The new ton 
would be 2000 new pounds, equal to IIk; metric ton 
and a little more than 1-5 per cent, greater than the 
present ton. All denominations between the pound 
and ton, such as lumdrcdwcights, quarters, and 
stones of all kinds, would be eliminated and inter- 
mediate weights expressed m pounds This decision 
will not interfere in any way with the movement, 
which has the support of bankers and chambers of 
commerce, for the change of the value of the penny 
to one-tenth of a shilling 

The Review of the work of the Rockefeller Founda- 
tion for 192 T, compiled by the president, George K 
Vincx3nt, has just been issued Grants have been 
made to numerous educational institutions for cam- 
paigns against hook-worm disease, malaria, yellow 
fever, and tuberculosis , for the promotion of the train- 
ing of nurses; for libraiies, fellowships, and other 
purposes. A sum of more than seven and a half 
milnon dollars has been I'xpendcd on the world-wide 
activities of the Foundation. 

The Ministry of Agriculture, Indnstiy, and ('orn- 
merce of Brazil has just published the fust number 
of a new journal, Rcvisia Mensal dc Meteorologia, 
which will be devoted to meteorological interests m 
that country. The review will be divided into {a) 
memoirs, etc, ; (6) notes, reviews, and critiques ; (c) 
bibliography ; [d) notices ; {e) papers by the Director 
of Meteorology. The first number contains an 
artidfe on the applications of mpteorologylto every- 
day life, the report of the Director of Mlteorology 
from June to December 1921;/^ rccrgaifi^tion cA 
NO. 2749, VOL. i 10] : ' ’ 


- the "Gerae® 

.proymxse 

a- number ^ re\&ws/ among omer Ipteresti^ , 
features. . -> ' 

The firm of Messrs. Pastorelli and Rapkin, Ltd., of’ 
46 Hatton Garden, London, has forwarded to us a 
list of thermographs and hygrographs. The instru- , 
ments are of two types, for meteorological observers 
and a stronger make for factory work, such as fruit 
prescrvii'g and drying, coM sjrorage chambers, dye- 
works, wall paper print- ng, and other branches of 
industry Two patterns are recommended — the 
Peandar and the Edney, The former is suggested for 
meteorological observers and has a small, stem-divided 
thermometer fixed near the thermomejnc coil, so 
that the readings shown by the self-recording instru- 
ment can be compared and if necessary readjustment 
can be made. A pattern of the Edney is adapted as 
a hair hygrometer which records directly the per- 
centage of humidity by the alterations in the length 
of a string of human hair The dry and wet bulb 
thermometers, known as Mason’s hygrometer, have 
long maintained their utility. The instrument maker 
would improve the hygrometric results if he contrived 
that a good flow of air should be driven over the wet 
bulb, a consideration of growing interest on both sides 
of the Atlantic. 

We have received from the City Sale and Exchange, 

81 Alder.sgaie Street, ECx, the catalogue of the 
Koristka microscopes and accessories, for which 
they are sole British agents. Several different types 
of microscope stands arc listed, from .simple students’ 
models to instiuments suitable for fesearch work 
and photomicrography A travelling portable fold- 
ing microscope IS also supplied, which, with objectives, 
etc., weighs less than 7 lb and folds into a leather 
ca.se measuring 7^x5 >-7 m. I’hotomicrographic 
cameras, warm and detachable mechanical stages, 
dark-ground illuminators, microtomes, hand lenses, 
and other accessories are also included in the catalogue. 

A complete series of apothromalic, sen-^-apochromatic, 
and achromatic objectives are manufactured by the 
firm. The Koristka Co has a deservedly high 
reputation both for tlu'ir mecliamcal and for their 
optical work, and the prices charged compare favour- 
ably with those of other firms. 

Messrs. W. Heffer & Sons, Ltd , Cambridge, 
have ill the press “ Cements and Artificial Stones : 

A Descriptive Catalogue of th^ Specimens in the 
Sedgwick Museum, V^ambridge,” by the late J. 
Watson, edited by Dr. R. H. Rastall, in which will be 
found a brief history of the origin and development, 
of the cerngnt industty, and notes on the manufacture 
and uses of the y.arious kinds of cement, concrete, 
and artificial stone which arc exhibited in the economic 
dqpiytment of the Sedgwick Mu.seum of Geology, 
at Cambridge. The same publishers also promise 
“ An Introductio»to Forecasting Weather, by P. R. 
Zeafiey, "which Jms at presenting ‘in a clear ajUd. 
simple manner ihe principles W which weatte fore- ‘ 
castin^^s ha§eif ‘ ' ' 
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Astronomical Column. 


EPHEMtRIS OK SkJELLEUUP’S CoMKT, It)22 h , — 
This ephemeris is for Greenwich midnight from the 
elliptical elements given in Nature of July i. p 20, 
c\hich are approximately true 


July 6 15 3S 41 

8 I ( , 10 I 

^10 lO 20 14 
12 1() 2i) JO 


July ij lO 17 40 

TO 10 15 

IS i() 51 , 

• 20 i(. 5<( 12 


During the interval, June 30-July 20, log v inrreases 
from o-ojSo to o-ii ji . log A Irom (i-jraj to «)()8jo 
Owing to its sliort peiiod, it important to follow 
It as long as*possihle in <ir(ler to facilitate its recovery 
on its rc'turn 


Froi' Pi ysKEiT’s Al \ssi\ k Sr\R— Some (urlliei 
paiiicuhns about this star (s('e Nauiki , June 17, 
p, 7<jr) may be of interest It is in Monoceios, in 
the middle ot the Galaxy, its place for moo being 
E A fV' j2'o"', N I)(h 1 0” 13', visual magintnde 

b-ot) The spectral type in th<' Henry I )r,i))er 
Catalogue is Hop, but i’M.iskott pnTers ()e5 tlie 
orbital vekuities of the two (ompoiumts are 20b jeS, 
and 2|b7 lun /sec , .the period days, the 

ecci'iitruitv 0*03 pg the nnnnnum masses of the 
com])onents 75 b sun and 63-3 sun From the non- 

ociurrence cif eclipses it is inferred that tlie orbit 
IS at least 17'' iiom tlu* edgcwvays jiosition, and the 
massi's I [ ])ei cent greater than the nnmimiin values 
Idle ((‘iitie of gravity is retedmg at '23-<j4 km /sec 
ddie 1 J and lx lines ol calcium show no orliital motion, 
but a steady recession of 139 km /sec , wdneh is 
exactly tiu’ amount of the sun’s resolvc'd motion, 
so that the calcium is at rest with respect to the 
star-systcMU, a result obtained 111 other spec tioscopnc 
binaru's 'the following estimates arc* given of the 
star’s si/.e and«dist.ince density o 01 of sun’s, surface 
brightness | magnitudes in exccs>> of sun’s, cliamc*teis 
20 and 18 tunes sun’s, distance bc‘twc*en c’c'utres 65 
sun-diainc*tei s, distance' lioin the* eartli 10,000 light- 
years, absolute m.igmtude of bnghK'r coinpoiu'iit 

3 bj ft is uotc'd that tlic* lecessiim of the centre 
of gia\ 'i\', corrected for solar motion, is 8 km /sc'c , 
with tile estnhated dimensions and masses, the 
Jiinstein spc'ctial shift would account for 2-8 km /sec 
ol tins cpiantity 

Since' tins star, the most niassiye known, lies so 
near tlie mean galactic click', it may bc' suggestc'd 
as cl suitable' /c'ro of galactic longitude*, it sc'c'ins 
wrong to use* the tc'rrc-strial ecpiator as the* /eic) 
point, for it lemtiodiues precession, winch it is the 
objcc. t of galactic co-ordinates tea avoid 
• 

OrictEx ok Till' Asil Roros #-1)1 K Ibiavaina 
discusses this old pioblenj once mcne in the June 
ninnbei of Scictilia He recalls the eaiiy suggestion 
ol an ex])loded planet, .nicl its ab.mdonment when 
the wide range pi the orbits bec.unc* ki^wn He 
tlien mentions the riv.il hvpothesc's, one by one, 
showing that thc-y too have dilliculties Thus" many 
have suggested that it was the disturbing acTioii ot 
Jupiter that prexenled the nc'buknis ring, .issnfnckl 
to have existed in this region, liom forming into a 
single planet , but he notes thaf, the four great 
satellites of Jupiter are cpntc* near 11, rind yf*t mRch 
larger than any of the asteroids. Jle also notes 
objections to the theory that the asteroids came from 
a distance, and had been captured by Jupiter, like 

NO. J 749 , VOL. no] 


the shcjrt-penod comets The orbits of many of 
tlK*m do not apinmach near enough t<) Jupiter for 
Hus, and* their ‘major #^ixes arc* almost free from 
pcitiirb.ition 

Dr. llirayama liimscH favouis a theoiy, put 
forwMrd by Young, winch iinoKcs not one but 
sc*\cral exjikjsions. Fach “ family” ol asteioids, ot 
which many have been ti.iccd, is explained as the 
u'sulf of an exjilosion ol a single body In support 
of fills \u'w he lefeis to the* ra]ud and irreguLir light- 
N.iii.itioii ol maiiv aslc'ioids, notably h'los He 
suj)j»)ses th.it thc>\ an* 11 regular, aiigulai ir.igments, 
Iheir own gr.ivil.itioii being loo we.ik to compel 
ihem to t.dxc* a splu'iical loini , il they* wen* lot.iting 
.iboul <in .ixis Ih.it vy.is not .1 piimipal axis, both Ihe 
})c»silion ot the <ixis m tlu* body and the iienod ot 
rot.itiou woflld vary , this .igrc'c's with obsc'rv id 
i.icts It would be* ]iossd)!c', b\' assuming a sudicu'ut 
numbc'r of exjilosious, to trace the ivhole system ol 
.tsleroicls tea a single* primitive* plaiu’t As the whcjlc 
mass ol the known astc-roids is only sonic- 1 /2000 ol that 
of the c*.irth, he Hunks it possible iliat many Ir.igments 
m.iy^ h,i\e been .ibsoi bed by the' sun .ind Jujiiler, 
.mcl m conclusicni siiggc'sls ,i ^similar oiigm for the 
ring ol S.ilurnfnciling tin- in.iny* lesemblances betwc'c'ii 
It .mcl Hie asteroid system , 

Noi<m\n Fcjckyer Ouse RVA ioKv (ic)2i i<»22) — In 
his report for Hie year jc) 2T, April i, to ic)22, IM.irch 31, 
Dr \V J S Locky er, the direc toi ot Hu' Obsei vatory, 
diiects attention to several ach.inces which will be of 
mtc'rc'st to observets wlio li.ivc' lollowecl tlu* progrc'ss 
of Hus new institution 

i\t pi<'s(*nt the grc'.itci p.irt of the* work is confined 
to stell.ir investigations, and olisei vatioiis were made 
on 137 of the J |<) nights wdiich were sutlu lently clear. 
The Mc'X'Faii tc*ic*scopc*, with the i2'mch prismatic 
camc'r.i, has bc*i*n usc'cl foi obtaining stellar spectra 
for ( lassilication and jiarallax cl(*tc'i mni.it ions. During 
the* yeai O34 negatnc*s h.i\e bi*en secured 

With Hu* ()-mch Kensington prismatic camera yc} 
iu*gatiyc*s h.u'C bc'en cjbtaiiied in the progress of a 
scheme* to jihotograjih tlu* sjiecti.i of all stars down 
to about the fourth magmlude Special attention is 
being jKiid to l.irge-scale spectra of standard giant 
and clwaif st.irs ol tyjK's F I12 A 1 'i'lu*sc* are bc*ing 
c'xamnu*cl by' Acl.ims’ method foi tlu* dc'tei mination 
of stellar p.irallax At the prc'sent time; 1200 nega- 
tives arc* .nailable, .iiul 370 have l)c>en measured, 
gt\mg [irehminary' cuives showing c orielations be- 
tween absolute •inagnituclc* and Ime-intensity chffer- 
c'uces A wedge method ol cfc‘tc*rmiiuug the line 
intensities has bc*c'n cle\isc*cl, aiul details of the pro- 
cedure* liave bcc*n juiblislied ^ 

Tlu* loutine c lassihcatioii of stell.ir sjoectra by means 
of the Kensington ncjinenclature of generic class 
name's has been discon'tinuecl, and the Harvard sys- 
tem, based on numerical measures of liru'-intensities 
in Hie spectr.i, combmc*cl with the scp.ir.it ion of stars 
into groups ol increasing (gi.iat) and decreasing 
(clwarf) tempeiatiires, lias bc'en adopted in its place. 
i’'oi labor.itory invc^sl ig.itions a lo-fcct Littrow 
sjiectrograph, by Hilger, lias been presented to the 
Obsei yatory by* Lady* J.ockyer 

It IS cvidc'iil that an obsei\atoiy of Hus character, 
with extensive instrumental c'cjuipment, is well sintecl 
•to liirther-tlie prosc'enlion of investigations beycind 
those covefred by thp immediate routine, and ft is 
ple.asant note that during the past year two 
student observers have been encouraged to spend 
short perioVls at the Observatory. 
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Research Items. 


Tuh Peopling of Asia. — Dr. AleS Hrdli£ka, the 
di.stinguished American etJmologist, contributes to 
the Proceedings of the ' American Philosophical 
Society (vol. lx. No. 4) an fimport.'int paper on the 
peopling of Asia, which “ constitutes one of the 
greate.st problems of anthropology." He concludes 
that the cradle of humanity was' essentially south- 
western Kuropc, with, later, the Mediterranean 
basin, Western Asia, .ind Africa It is primarily 
Irom Europe and secondarily trom these regions 
that the earth was pcojilcd, and this peopling w^as 
comparatively recent Eaily man w.is unable to 
people the globe owing to his insuhicient eflectue- 
ness, and until tlie end of glacud times and his old 
stone culture he had cMdently all he could do to 
pie.scrvc mere existence. Onl> an advance in culture 
could enable him to control his environment and 
secure a steady surplus of births over deaths. The 
cau.se of man’s peopling ol the world was not a mere 
wish to do so, but the necessity arising from growing 
numbers and correspondingly decreasing su])ply ol 
food Tt was this which eventually led to agriculture. 
This spreading over the globi' was conditioned by 
three great laws — movement in the direction of least 
resistance , movement in the direction of the greatest 
prospects ; mo\cmcnFSluc to a force fi'om behind, or 
compulsion. 

Coins of Crolstts —A pait\ of American arch- 
aeologists working in An.itolia, among the nuns ot 
Sardis, has discovered tlmty gold staters of Cnx'siis, 
dating from the pciiod between 5()i u c . when Croesus 
ascended the throne, and 5 p) u c., when his capital was 
taken by Cyius, king ol Pcisia 'riicy are m e.xcellcnt 
condition, although souk; are a little worn d'lic only 
five stateis hitherto knowm to exx-.t aie in the Biitish 
Museum, but only one is in good condition Dr 
Leslie Shear, tlic archaeologist ol ('olumbia Univer- 
sity, wdio has brought the news of this discovery, 
states that the (oins w'cre found m <i sin, ill e.irthen 
vessel m the rums of a tomb, wliere they may have 
been hidden by a Ixydian merchant during the siege 
of the city by Cvriis d'he coins, which arc in charge 
of the discoverers, cannot be brought to America 
until the right of ownership is decided, but according 
to the treaty of Sevres, such articles discovered in 
territory assigned to (Ijeccc .should be divided, half 
to the Const, intinople Museum, and halt to the finders 
The coins of Croesus au* made ot electruni, or mixed 
gold and silver, and are ol tw’o types, weighing 
re.spectively 8 40 gr.ims and 11-20 grams. Those 
hitherto discovered are oblong in sh,ipe, bearing the 
heads of a lion and 7^ bull. 

An Upper Palaloliihic’ Staiio.n, Avlline's 
— 'I’he rc})ort of the Spelacological Society, 
University of Bristol, for ic>2o-2i, describes the 
excavation of Avehne’s Hole, a rift cavern in the 
mountain limestone foiming the east w.ill of Biiiring- 
ton Combe. It was lir-.t discovered in 1 7<i7, and 
Rutter, writing in iSjg, state^ that nearly 50 skeletons 
were found lying wnth their heads under the north 
side of the rock and feet extended towards the centre 
of the cave. The Society commenced work m r<ii9, 
and it has continued legularly ever since Associated 
wntli numerous animal rcimiins ch.iiactcii.stic of the 
late Pleistocene were found ariifacls of the early 
Tardcnoisian or late Magchileniaii penods, ,igreeing 
with the determination of the fauna. The human* 
remains belong to the same horjzon, since \ao trace ot 
polished stone or metal weapons, or of imy culture 
other than late Palaeolithic, has been foynd in the 
cave, which .seems to have been closed wrth a block 
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of stone verjf shortly aftcr^the bodies were deposited. 
The people whose remains were found were con- 
temporaries with the late Magdalenians of southern 
PTance, and their culture was Tardenoisian, possibly 
a transitional stage between the Magdalenian and 
Aurignacian, an industrial evolution which may have 
taken place in England. 

The Re.d Crag Flints of.Foxhall. — In the June 
issue (if , Man Mr. S Ilazclp'ene Warren discusses the 
(]ucsl ion of 1 he signs of human handiwork on Hints Tom 
the Red Crag, Foxhall. He sums up his conclusions as 
follows : " The Foxhall flints give us another instance 
of the association of striated surfaces with exclusively 
mechanical characters m the flakes themselves and 
in their trimmed edges And that this iissociatioii 
and limitation to the mechanical group of forms does 
not constitute an iin.satislactory, or doubtful case ol 
not prov'en, but {from the point of view of a human 
industry) a definite, complete, and conclusive case 
of ‘ proven not 

Parasi'iic Copf.pods. — Mr. C B. Wilson contri- 
butes to the Proceedings US Nat Mus (vol. 60, 
art 5, 1922, 100 pp., 13 plates) his si.vteenth paper 
011 the parasitic copepods in the museum collection. 
'I'hc pre.scnt jiaper is devoted to the Diehelesthiidas, 
which arc parasites on the gills of fishes, but do not 
bill row into the ti.ssucs of tlunr liost after the manner 
of the Lerna?id,e, though one genus, Caitrodes, pro- 
duces irritation of the gill tissue, causing the latter 
to glow up as a flap or fold entiiely surrounding the 
IxMly of the copepod and holding it securely in ])lace. 
Other genera provoke irritation by their prehensile claws 
suflicient to cause the gill tissue to grow up around 
the claws The transformations common m the 
LeniiCida* are not met with m the Dicheleslhnche No 
material change in the bodily form or stiucture of 
these copepods takes place subsequent to their 
attachment The author gives a history of the family, 
a short account of tlu* ecology, external foatnrejs, 
and internal organs, systematic descrpiions of and 
keys to the 20 genera and T07 species I'he only - 
stage of development known for any of the members 
of this family is the nauplius, and a dc.scnption of 
the known nauplu is given In the account of the 
internal structure is ini luded a short note on the 
closed vascular system of the genus Lernanthropus, 

VC Inch consists of two ventral longitudinal trunks 
below the mlestme, and a single doisal tiuuk above 
the intestine, from all three of which branches pacs 
to the appendages, and there is a network of capillaries 
over the dor.sal surface and m the laminate swimming 
legs No part of this system is connected with the 
b<xly cavity (haTiiocoel) The trunks and capillaries * 
contain a yellowish red fluid whic h streams backwards 
and forwards under the infiuoiice of th^- pc'iTstaltic 
movements of the alimontaiy cyMial. Neither blood 
corpuscles " nor ai^y otlier dehnite constituents " 
were found in this fluid 

In I'ERSFX^AiiTV. — Dr. 'R. clc la Vaulx has given 
[R£vhc g6n£yal(' dvs Sciences, March 30, 19^2) a short 
review recent work on intersexuahty — the 
occurrence of examples intermediate between the 
normal male and female of the species. Some of 
these arc intersexes, others are more correctly termed 
gyimnclromorphs 'J'he former are intermediate in 
structure between male and female, and are the same 
on both sides, / whereas gyriandroniorphs comsist 
tyfiically of a misaic of male and fd^nalc structures — • 
often one sid^ is male and the other female — and 
the.se cases ar^comparatively rare. The author cites 
examples of intersexuality from invertebrates — the 
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butterfly Lyrn'^ntria disf>ar, the lice Pedicidus humanus 
vars. vspttis and corporis, Gammarus and Drosophila, 
and describes some examples from his (Vvn cultures 
of Daphnia. In Daphnia#the intersexesi appear not 
among hybrid examples as in the other cases cited 
above, but arise during parthenogenetic reproduction, 
and, on the whole, they seem to have been biassetl 
originally towards the male sex and then to have 
been secondarily feminised. Dr. Vaulx proceeds to 
discuss w’hether the intersexual condition is due to 
the action of two determining factors acting simultan- 
eously or to two forces, e.g. hormones, working 
successively, and renufrks that sex appears to depend 
on numerous factors or elenfents, and it has hitherto 
been found possible to investigate only some of 
these. He considers that the facts examined lead 
to two inferences : la) That sex does not depend on 
discontinuous factors, or the absence or presence of 
something a^ chromosome formulai suggest, but on 
complex causes resulting in continuous variation ; 
(6) every unisexual individual possesses potentially 
the attributes of the other sex, and these may be 
revealed under certain conditions ; it does not seem 
that one sex can be really homozygous. 

Arctic Rotifera. —In a short account of the 
Rotifera of tlie Canadian Arctic Expedition (Rejiorl, 
vol. viii ) Mr 11 . K. Hariing records 04 species, four 
of which are new, among which is a pelagic Synch, eta 
— an addition to the extremely small niimbei of 
rotifers known to exisl m tlie open ocean in waters 
of normal salinity 'llie total absence of the genus 
Bradiionits so abundant elsewhere is noteworthy 

(ArBONAC l OUS MaIKKIAT. in Oll.SHAIF — Mr E 
IE Cunningham Ciaig’s rc'cent p,apcr on kiikkersite, 
the oilshale of Esthoma (read before the Institute of 
Petroleum Technologists on Mav 9), reopens—among 
other controversial matters — the question of the 
origin of the carbonaceous material piescnt in oilshale, 
a problem upon which tiu' study of this p, articular 
deposit may be destined to shed consid(‘rable light. 
The shale is of Ordovician age, and forms part of a 
Lower Paleozoic sequence remarkable alike for its 
Sedimentary cHaracters and its simplu ity of geological 
structure Pal.eontologically the shale has reemved 
recent attention from Mr H Bekker, who has not 
only described the Kukkers stage (C,), but has given 
S()me { '"count of the lithology and mode of deposition 
of the posit, together with his \iefi's on the origin 
of the bitumenoiis matter present, llis conclusions 
differ in many respects from those of Mr Cunningham 
Craig, the latter regarding the deposit as a relic oil- 
field, the former stre-^sing, the iinport,ince of the part 
played by diatomaceoiis alga' and bacteiia under a 
changing environment. Mr Cunniiigham Cr.aig re- 
gards the shale as being formed by impregnation 
with inspissated petroleum, derived from the iindiT- 
lymg Cambrian beds, a theory presenting many 
difficulties, some at ]ea.st as formidai- • as those 
possibly occasioned •^.ly the phytoplanctoiiic theory. 
Apart from this, the commercijjl possibilities of the 
shale are extremely favourable, though one gathcis 
from Mr Cunningham ('raig's remarks yiat the type 
of retort used in the ])ast has not been the success 
anticipated Ho estimates the available reserv'es as 
1000 million tons, d'he yield of oil, at present varying 
from 40 to 50 gallons per ton, could easily be raised 
to 70 or even 80 gallons pei ton, the oil having a 
specific cavity not higher than 0-93 and contaiMimg 
very little sulphur. laibour is cheap, and the cost of 
working and refining the shale shoi'ld not be great. 
Altogether Esthdhia possesses a (deposit valuaWe 
alike from scientific and economic standpoints, anrl 
the progress of development of thi^ shale will be 
watched with wide interest. 
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The Drought of 1921. — A communication is 
given in the Quarterly Journal of the Royal Meteoro- 
logical Society for April by Mr. C. E. P. Brooks and 
Mr. J. Glas.spoole, of the Meteorological Office, on 
the droiightj.of 1921, dealt, with under the headings of 
the raintajl of the British Isles and the causes of 
drought in the BTritish Itles The year 1921 was in 
certain areas a year of unprecedentedly small rainfall. 
The only years since 1850 at all comparable with 
1921 were 1854? 1804, 1870, and 1887 In 1854 
deficiency of ram reached its maximum in the south- 
e.ist, where it was more than per cent., to the 
east of a line roughly from Bournemouth to Lincoln. 
In 1864 the maximum deficiency exceeded 30 per 
cent , over large areas along the east coast and in 
Devon and Herefordshire. In 1870 the greatest 
deficiency, exceeding 30 per cent , occurred in the 
central plain of Scotland and locally in the south and 
centre of England. In 1887 didiciencies of more 
than 30 per cent were widespread m the centre of the 
British Isles, ^especially in tlu' south-west of Irelanrl 
and in a broad band across England fiom Southport 
to Hull. For England and Wales^ 1921 was the 
driest year since 1850, while for the British Isles as 
a whole, only one year, 1887, was slightly drier. 
Indeed, 1921 was probably the driest yeai snicc 1788 
for England and Wales A comparison is also made 
between the general rainfall iji 1921 with that of 
other dry periods of three to nine months’ duration, 
and maps aic given showing the sevcitd percentages. 
In the second part of the communication the drought 
IS considered as related to abnormahtu'S in the 
circulation of the atmosphere Droughts in the 
Ihitish Isles are closely related to the est.iblishment 
and the persistence of local anticyclonu conditions, 
and an attempt is made to find how these abnor- 
malities arc related to others in difterent parts of the 
world. M.'ips of the worhl showing deviations of 
pressure from normal dining the chief peiiods of 
drought in the British Isles are given for the occur- 
rences since 1864. Generally speaking, low' pres.sure 
over the polar regions appears to be an essential 
fe,ituie of drought in the British Isles, and in conse- 
(]uence IS considered to be an important factor in 
forecasting droughts 

Focal Dlutiis oi< Earthquakes. — The first 
number of the Geophysical Supplement to the 
Monthly Notices of the Royal Astronomical Society 
(for March 1922) consists of a valuable paper by 
i’rof H H Turner on the arrival of earthquake 
waves at the antipodes and on the measurement of 
the foial depth of an earthquake To a distance 
A 90", the usual tables give good ri'sults for the 
.irrual of the «;n'imary waves of an earthquake. 
Beyond this distance there is some unceitainty, but 
near the antipodes of the epiceiitie the lecords again 
become clear and regular From 130'' to 180'’ the 
time of traverse in seconds is given appioximately*by 
the expression 

1217 - (180 - A)“ '0-0235 

For a single cartlujuake, the mean error of the 
expn-ssion is about 1 3-5 secs , but for the great 
eartlK|uakes from 1913 to 191O it is about +14 secs. 
There is thus a systematic error for each particular 
eaith<iuake ascribablc to a particular depth of focus, 
which must be greater than 0-021, and may hav^e a 
value such as 0-04, of the earth's ’ radius. Prof. 
Turner suggests that the anti])odcs of the epicentre 
should be called the hyjiocentre, a term which has 
•been used for the last thirty years to denote the 
seismic foifis. lii Italy its use for this purpos® is 
practically^ universal.* Outside that country, it has 
been adopted by M. de Montessus de Ballore and 
Prince Galitzin. 
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Coral Reefs of the Louisiade Archipelago.^ 

By Prof. W. M. Davis, Harvard University, 


'"PH It Louisiade arclupelaj^o, consistinK of four 
nu'dnirn-si/ed and m^nv small islands (>ast of 
N(‘\v Guinea, is well represented on British Adiniraltv 
chart 11 z \ on a si ale of about i 280,000 , chart 1477 
shows part of tlic an hijielago in g^i'ater detail on 
a scale of about i : 140,000. According to brief 
account'- by .Macgillivray,^ Tliomson,-* and Maitland,^ 
the ( Inef islands are couijiosed of sti'eply lui lined and 
deeply eioded schists and slates, tiaversed by ipiart/ 
\ems; they are evidently parts of the mountain 
lango that extends lor huudieds of miles along the 
noithern coast of New Guini'a, Irom vhnh they have 
been s(>parated by strong subsidence .ifter ha\ mg been 
moiled to about their present foim The l.irgest 
isKind IS Tagula, 40 miles m kmgth east-west along 
tjie trend of its schists, and 8 or o milcL m width , it 
has an I'lnbaved shore hue and uses m ten summits to 
heights ot fronj^ IJ 40 to .'()4‘5 h'ct Xisir by is the 
Galvridos (ham of satellite islands, vlmh bi'gins about 
7 miles north of the middle of lagul.i and extends 70 
miles westwaid , it includes more than a s( on* of 
mmnbers, the largest ha\mg a length of n miles .ind 
a height ot 1 no teet Tagula ami its chain of satel- 
lites are emdosed by Si sujierb b.iirieri.e('f, the irrcg- 
ulaily oval circuit of which ineasuri's 112 miles in 
east-west diametei by about 40 miles north-south , it 
is umiuostionably one of the tim-st reefs of its kind in 
the whole Pacific 

The smaller islands of Rossel to the I'ast and De- 
boyno to the north-wTst of 'I agiila are also surrounded 
bv sea-le\ cl reefs, partly as fringi's but mostly barriers 
Misima, north of i)ebovne, measuring 22 by 10 miles 
and reaching 3500 feet m lunghi is [leciihai in h.iving 
no .sea-lc\el lei'fs and in descending rapidly into deep 
water, although it is terraci'd by nncoiifoimable leefs 
at various altitudes It has therefore sullered a 
recent uplift after having picMoiislv taken jiart m the 
subsidence which characterises the other islands ; but 
its subsidence must Irue been more rapid than theirs 
as it has no wndelv developed barner-n'ol lagoon floor, 
either near ^iresent sea-level or above or below' it 

The Tagiila bariier reef and its great lagoon merit 
special attention fiom the evidence that they give 
rc'garding the veiilv ol certain coral-reef theories 
'Idle reef is best developed around the soul h-eastci n 
or windward half of its great oval circuit, where it is 
mternipted by only four passi's m a ( urverl distam c of 
no miles, and w'here the leid Hat has a width ot 2 or 
3 miles, d'lie north-western 01 leeward half of the 
barrier is strikingly fliscontimioiis aii.d consists in pait 
of small patches, but more commonly of atoll-like 
loops and rings, thirt\’-si\ m number, from r to 5 miles 
in diameter, enclosing little lagoons from 10 to 17 
faViioms 111 depth I he loops and iings of this half 
of the circuit aie separated by as manv passages,from 
I to 3 miles wide and from 15 to 35 fathoms deep 
But the most remarkable featuies ot this pait of the 
barrier are the small or minute but high islands, here 
to be referred to as outposts, which iis(‘ m twent\-lwo 
of the reef loo]is 'I’he largest ol them is only 4 miles 
in diameter, their height', vary from 40 to 530 Jeet. 
Some of them appear to consist of schist, jiuigmg by 

’ Reruiitcd from tlic Pro , •>( Ui'.; Nitunol Vi.irUuu of Sticmio 
VV.ishiiiA'toii, DC, U b A (vol 8, No i, I »n r'O,-’) 

' 1 M.Kgillivrai, “Narrative of tlir lovanc of HMS RatUesnake,'' 
London, iSvi, 2 vuls Sfo i 1K2 , 11 ?2 

' n II 1 lionisoii, “ .New Gmntd .N.irrati\( of an Lvpiunuj? !■ \peditioif 
to t.i' Louisiade and Jl’Entiera'>teaiiv Llands,” J’rot Kfy (jroKiv Soc., 

ir, 18K0 (524-54-’) * I 

‘ \ G Maitland, “Geological Observations in Brili'-lfNrvv Guinea," 
Queensland, Gfo) Snrv Pub , 85, 1892 " Salient Geolofpral reaturcs of 

New Giiinca,” Jourii W Austral. N, H. SfK., 2, 1905 ( 32 - 5 G). 
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their trends ; but according to Maitland some of the 
others arc volcanic and a few are made of limestone. 
As elements of a barrier reef, the.se small but liigh out- 
post islands arc so e.xcejitional as to be almost uni(|ue. 

The great I'agula lagoon i.s divided by the Calvados 
chain ot satellite islands into a smaller northern and 
a larger southern c ompartn^ent , the northern com- 
partment is of tnangnlar outluie, with its base along 
the dividing chain and il(S v’crtex about 10 miles fivvay 
at the most northern point of the reef ; it occupies 
about onc-sixlli of the entire reef-enclosed space, which 
IS about 2000 square miles in total area The southern 
compartment measures 20 miles acioss, and extends 
cMst-wcst along the whole 112 miles (}i tlic lagoon 
length , it occupies about four-sixths of the enclosed 
area , the remaining sivtli is taken by 'J'.igula and the 
satellib’ islands The greatiT pai t of the lagoon tloor 
in both compartments is a gently undnlatmg plain 
usually from 23 to 43 fatlioms in depth. 'J he depth 
of the southc’rn compartment increases gradually for 
a moderate distance from the broiid enclosing reef, 
and more rapidly from the islands of the ('.ilvados 
chain 1'he greatest depths, 46 fathoms m the 
southein or windward compart ment and 49 f.ithoms 
m the nortluTii 01 leeward comjiartment, aic in both 
cas(‘s found mucli ncaier tlig dividing island chain 
than the outer barru'r reef. 'J‘he extm'ior slopes of the 
leef fall oil laindly into deep watei ; a few soundings 
show depths of more than boo fathoms two miles 
from the leef on the west and iioith-west. 

A correct tlieorv ol the Louisiade teefs must take 
account of the great subsidence that the islands have 
suttered It would thendore appear that the present 
.scM-lcvc’l reefs should he regarded as the siici essors of 
a long-liv’cil senes of upgtowing reads which hav^e been 
formed, essentially accoidmg to Danvm’s theory, by 
more or less intermittent upgiowth from cairlier shore 
lines of the subsiding mount. iinous islands It is 
jirobable that whete the island slopes \weie v'ciy stcc]), 
the rc'cfs, ])rcsnmai)lv me lining inwards as they grew 
lip, rcmiamed attachcal to the shore as fringes , con- 
vcrsc’lv, wheie the island slopes w'cre gentlcn or where 
low slopes have becni broadly submciged, tlie reefs 
now foim oltslurt'e barriers During the npgnwvth of 
Hie reefs, some of their dcdritiis must have been swept 
seawaid, to form the submarine trilfis tliat descends 
into deep water . the lest must have* been swept into 
the lagoons, wheie, reinlorccd by local org.mic detritus' 
and jirobablv m smaller measure by deliitus from the 
islands, it appears to li.ive nggiadc'd tlie " moats ” 
between the reefs <ind the islands 

It thus sc’cms that the formation of Ihe great under- 
mass of the r.ouisiacle reeds, and es]jeciallv of the 
'J’agula reef, may well have been consistent with the 
ccmditions ami processes of i)-ii''‘Vin’s theory It 
should be added that the evidc'nce foi the strong 
subsidence of the Lcniisiade islands is, m vk'w of their 
constitulicni, mmdi more 'direct than that furnished 
foi the sintilar subsidence of most reef-ciu irclod 
volcanic islands m the central Pacific , and that this 
wcll-ccrmic'd siibsidcmcc of the foundations on which 
the Louisiade reel-masses have been built up gives 
immc'nselv greater supiiort for Darwnn’s theory than 
1^. i^tforded by the atc^lls of the open Pacific, where the 
occnirence of .subsidence is indicated only by indirect 
evidence It remains to inquire whether the Louisi- 
aeVi sec^lcvcl rc|fs, which surmount the great under- 
mass, accord with or contradict other coral-reef 
theories, espe^ally the newly framed Glacial-control 
theory of sea-level reefs. This theory was proposed 
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more particularly to account for the atolls and barrier 
reefs the supposedly quiescent central Pacific than 
for the barrier reefs of much disturbed Vegions like 
the Louisiadc archipelago ♦ neverthelessitlic Tagula 
reef in particular affords critical evidence against that 
theory, as ^Mll be made clear by tlic folloAving con- 
siderations 

The Glacial-control theory appears to be based on 
the conviction that it is the smooth lagoon lloois 
rather than their enclosing reefs which are most in 
need of explanation, and yiat the bathymotiic rolatuui 
of the lagoon floors to^thc^level of the occan^eaclietl 
by tke enclosing reefs is noryially so nearly constant 
111 all the coral seas that their explanation by Daruin’s 
theory in terms of reef upgrowth and lagoon aggrada- 
tion on subsiding foundations of ii regular form is 
impossible. A long period of nearly perfect stability 
of the mid-o^ean floor is therefore assumed, although 
instability is admitted for islands m the south- 
western Pacific ; and instead of postulating that 
lagoon floors represent “ moats ” that haAc been 
heavily aggraded behind the upgi owing reefs during 
the subsidence of their foundations, a sctics of in- 
genious sup]iositions IS m\cnted, of w'hich the chief 
are that dining Preglacial time many still-standmg 
islands, more or less reef-surrounded, were either 
woin down to low relief bv subaerial erosion or cut 
down to shallow platforms by maiinc abrasion , that 
during the Glacial epochs of the Glacial peiiod the 
ocean surface w'as lowered by about 35 fathoms by 
the withdrawal ofwati'i^to foim continental ice sheets ; 
that the surface wateis of th(‘ ocean were tlu'ii so 
chilled as to kill or gieatly to weaken reef-buildmg 
organisms ; that islands wen* then attacked by the 
waves, which cut low-level benches around them if 
'they were high, 01 if they were low conqilett'ly tiiiii- 
catecl tlu'iu m platforms at a depth of 35 to ps lathoms 
below normal sea level ; that as the waters wanned 
and rose, reefs grew iqi on the margins of the benches 
and jilatloims, whereupon the lagoons behind them 
wen' modeiately aggraded ; and that the thickness 
of the aggrading deposits is greater, and eonseipu'iitly 
the lagoon deiiUi is less in small than in large lagoons, 
because th(' detiitus supjilied horn 0 Ime.ir front-loot 
oi a reef has a smalh'r interior sector to <iggiade m a 
small lagoon than m a laigc oiu’ In briel, the long- 
contume<l stability of reef foundations and tlie 
alir.isioj, of sub-lagoon pkniforms tj^ion them arc' 
leading ui tois of the Glai ud-contiol tlieoiy 

it shonitl be ]*ot('d here that neither Ibe stabilitv 
of icef foundations noi the abrasion of sub-lagoon 
platforms is proced by any din'i t ('\idence , both of 
th('s(' leading fat lots aie, likt' tlu* subsidence of atoll 
fomulations m Darwin’s tlu'</i\, assumed Ix't aiise 
they aie thought to be iieeessaiv for the explanation 
of observed f.icts , and both assumptions an* bt'lu'vt'd 
to be tnu' because of tlie apjiaient siu < t'ss of tlu' 
explanation that they proxulu Hence d d oe shown, 
even in <1 single mstauee, that a lagoon llooi oi topical 
form and depth hasTieen produced around an island 
winch provides mdt'iiendcnt eviflencc eontiadictoi 
to stability and .ibrasion and, mdet'd, rt'tpiues strong 
subsidence, tht' tuiulamental .issiimjitBUis ol the 
Glacial-control tlieoiy will be seriously invalidated. 

The bearing ol tagula rt'cf and lagooi* ou the 
Glacial-contiol theory may now be appieheiided 
Tagula is, as has already been shown, not m a region 
of long-contmuod and ncaiiv pi'rfi'ct stability, Init 
in one of maiked instability , and as will ncxt'be 
shown, it has not sultcrcd abrasion by the lowerc'd 
ocean ; yet its lag^ion floor is smooth^ and of a ch'p^J^li 
accordant with that of other large laj^oons in Various 
parts of the Pacific. Hence long-cont^uied stability 
and extensive low-level abrasion are not essential 
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factors m the production of this fine cxaniple of a 
barrier-reef lagoon floor, iiut if these factors are 
not essential in Tagula, they should not be regarded 
as essential anywhere else ; and their adoption as 
the leading postulates of the Glacial-control theory 
IS IhcrefoHe unne^:cssary ; flatness of lagoon floors 
and their accordant dop?hs may be explained else- 
where as well as m Tagula as the result of long- 
continuocl .iggradalion on subsiding foundations of 
uneven snriace. * 

'I he evidence that 'I'agnla has not sidleied abrasion 
by the low Glaci.il ocean, and hence that the reef- 
luulding organisms aioiind 'Tagula were not sermusly 
weakened l)y the lowered temperatures ol the lowered 
ocean in the Glacial ejKichs, is found partly in the 
absence of cluirteied tliTls on the shoies oi the mam 
island vcheri' the hairier ivel becomes a fimge, partly 
m tlu' absiMice of similar clills on the cxjiosed sides 
of the satellite isl.inds at either end of the Galvados 
chain where it,,approach('s tlie barrier u'cf, anti partly 
in the presence ol the outpost islands m the barrior- 
roef loops around the norlliern l.igoon compartment. 

As to the lust line of ev idi'iiee basetf on the absence 
of cliffs on 'lagula If abrasion by the lowered ocean 
liad operated long enough to cut a ])lalform 10 or 
20 miles wide beiussth the picscnt floor of the southern 
compailmc'iit, it ought at the s.iiiu' time to have cut 
spill -end c lilts ^)ii the iioiih sliote ol the mam island, 
where the defending reef is a fimge only half a mile 
wule; .ind these dills ouglii still to show' the upper 
part of their fairs as plunging dills, now that the 
ocean has ri'snmed its noimal level; but the charts 
show no such c lills 

'The ''C'cond line of CMdeiiee based on the absence 
of dills on tile Calvados islands is similaily argued. 
It may In' added that the absence of dilfs at these 
significant points on the chaits of the l-ouisiadc 
islands docs not .ip])ear to be due to poor charting ; 
for on the coast of Alisima, wheic Maitkind observeil 
the white limeslonc scaips of devati'd reefs, the 
(harts c’-’aily show a shore dilf, and a legend is 
printed along it . “ Cliffs 100 feet high ” 

As to the third line of evidence : 1 he little outpost 
islands are so numerous m the Tagula baiiier-reef 
loops around the northern lagoon compaitment and 
around the westi'iii paiL ol the soiith-'ni eonipart- 
nu'Tit that It sc'i'ins unicasonablc to Ix'hi'vc' the waves 
ot the low('T('d Glacial ocean could have cut their 
way behind the outposts etficu'ntly enough to .ibrade 
a platform 10 mile's m width Not only so, the 
outpost islands show' no sign of having dills on their 
outer sides One of them, I'tian, a mile .uross and 
|8o leet high, is repoited by Alailland to consist of 
volcanic rocks ; Jbut it is not a yoiiiig volcanic cone 
built up 111 Postglacial lime, for^tlu' diart shows it 
to have wdl-dissceted foim, witli*thrc'(' slc'uder points 
etiLlosing two small ba3’s turned tow.ird the outer 
ocean , yet the points are not cut back 111 pliingrBg 
clifls ,\nothci outpost not far away is said by the 
same ob^civcr to e oiisisi ol limestone; tins island 
cannot have bei'ii made and elevated since an 
assumed platform was abrade* I, foi the height of the 
island, 330 f(X't, IS so great that m such case the 
platloim thereabouts • ought to be more or less 
('ineigcd ; and it cannot have been mad(' and raised 
befoie the pl.itform was cut, for m such case the 
limestone ought to have been consumed b^' the waves 
tual cut the platform 

The small outpost islands of the "Tagula barrier 
reef therefore give strong confirmation of the evidence 
flgamst abrasion derivccl from the absence of plunging 
clills on the north side of the main islands and on 
the termim^l members of the Calvados chain. But if 
the northern compartment of the Tagula lagoon, 
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which al 9 l^e is as large as many an atoll, is thuyfiiown 
not to be underlaid by an abraded platform, there 
is no sufficient reason for thinking that the southern 
compartment, or indeed any other barrier reef or atoll 
lagoon in the whole Pacific, has any such smoothly 
prepared foundation. Surely il the flatness of the 
floor and its normal depth 'm both compartments of 
the Tagula lagoon have been brought about in a 
region of instability, and without the aid of abrasion 
in furnishing a smooth sub-lagoon platform, there 
is no suflicieiit reason for assuming that other flat 
lagoon floors of ordinary depth can have been pre- 
pared only on smooth jilatfornis abraded at a standard 
depth across still-standmg islands. It is possible 
that the filacial lowering of the ocean surface by a 
moderate amount may have contributed, m a manner 
that I have suggested elsewhere,^ to the production 
of many lagoon floors 30 or 40 fathoms m depth , 
but Glacial changes of ocean level do not .seem other- 
\vise to ha\'c loft rccognis<iblc marks ff their occur- 
rence in the Louisiade archipelago. Crustal deforma- 
tion has been dominant , and the great changes of 
shore lines thus detei mined appear to have been 
merely played upon by tlu' inferred oscillations of 
ocean level during the Glacial period. 

This discussion is believed to show that, apart 
from such changes of ocean level as arc inherently 
probable although K.ev are not we|J, -known cither 
in amount or in ellects, the assumptions of the Glacial- 
control thcoiy are not applicable in the production 
of Tagul^i reef and lagoon floor , and hence w(‘ 
may fairly conclude that these assum])tions arc not 
essential to the production of similar reefs and 
lagoon doors elsewhere 'I'liis argument, 111 which 
the evidence furnished by one outspoken witness for 

» “Fruition^ jssiKi.itc’d Hu Sliulv of (.or.il Reef,” 5t'j Monthly, 2, 
igil) [W). 


Darwin’s theory and against the Glacial-control 
theory is given wide application, would not be valid 
if other witnesses were equally outspoken elsewhere 
against Da? win’s theory und for the Glacial-control*^ 
theory ; but such is not the case. *■ It must be 
remembered that the two main postulates of the 
Glacial - control theory, namely, long - continued 
stability of reef foundations in the mid-Pacific and 
the abrasion of sub-lagoon platforms by the lowered 
Glacial ocean, are not based on direct cvulence but 
arc assumed because tliey qrc supposed to be neces- 
sary fo^- the explanation pi sniooth lagoon floors of 
standard depths. Not cj single example of an abraded 
platform has been discovered under recently uplifted 
reefs ; and a large number of mid-Pacific islands 
which have a decipherable recent history are found 
not to have been long stable but to have suffered 
various changes of level. In other words, where 
other outspoken witnesses are found, tlieir testimony 
IS, like that of Tagula, for Darwin’s theory of up- 
growmg reefs on subsiding foundations of whatever 
shape, A large number of examples of this kind 
could be adduced if space permitted 

Bui although the inhibition ot reef growth and the 
resulting abrasion of low-level platforms by the 
Glatial ocean thus appear to be excluded fiom the 
gi eater part of the coral seas, it is highly probable 
that rcef-buildmg organisms may have been weakened 
or killed and that abrasion of platforms may have 
taken place around islands near the margin of the 
coial .seas; and at least some of those islands ought 
now to show plunging clifls in evidence of their 
posses.sioii of submerged platforms , but even there 
the islands need not have been stable. This aspect 
of the coral-reef problem is exa mined m an essay 
submitted to the (Geological Society of America for 
I publication m its Bulletin. 


Root Respiration.^ 


A LTIIGITGII so 111 IK h w'ork has been done on the 
^ question of root respiration, it is only within the 
last few years that tlie ini])oitance of the air content 
of the soil m this connexion has been clearly demon- 
strated, With the giovvtli ot ecological woik has 
come the indication that tins air content is a primary 
factor in many habitats and a controlling one m wet 
.soil and water, but even yet this is not generally 
recognised 

Mr. F. E. Clements has endeavoured to clear the 
ground for fuithcr research in this direction by 
s u mma nsmg the ava i lable m ton nation in all i ts .i spect.s. 
From the tinic of Mayon (1668) tlic necessity of oxygen 
lor root activity has been recognised, and numerous 
investigations have since added to the; bulk of evidence 
with studies of geimination, anaerobic rcspir.ition, .md 
tlic rcspiiatoiy behaviour of underground parts other 
than roots. The excretion of caibon-dioxidc by the 
roots was first noted by Hales (1727), but the possible 
excretion of otlici substances is still a matter of 
controversy at the present day. Molisch first showed 
that roots exhibit the phenomenon of acrotropism or 
response to different concentrations of \anoiis gases. 
This IS of great significance in jilants inhabiting" bogs 
and swampy land, as m order to obtain the oxygen 
necessary for rc.spiratioii they develop aerotropic roots 
which nm liorizontally above the oxygen-free swamp 
soil, as in Alnus, or rise vertically in the air. as in 
Avicennia. 

«M'he composition of the soil air \ancs Considerably 
with the nature of the soil, time of year, and seasonal 

' "Aeration and Air Content; the Rftle of O.xygen m^^oot AiUvity," 
bv Frederic Ic Clements, Pp. 183. (Publication 315.) (Washington : 
t arnegie^llnstitutioii, 1921.) 2 dollars. 
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changes, and is also affected by cultivation and plant 
growth, which increase the ( arboK - dioxide and 
climinish the oxygen m jiroportion It lias been 
suggested by Biistol that the presence of alga? may 
also affect the soil gases. 

Anaerobic icspiratiOn is of much significance in 
connexion witliirediiccd oxygen supply. Tlie general 
effect of the reduction or absence ot oxygen on respira- 
tion IS to reduce its intensity, but L>espiration under 
anaerobic conditions diflci s with the species ('arbon- 
dioxidc and alcohol are the regular products of such 
rccspiration, which is consequently regarded by most 
investigators as es.sentially identical with alcoholic 
termentation when carbohydrates arc present. Under 
certain conditions acetic, formic, and lactic acids 
arc excreted from the roots and otJicr parts of flower- 
ing plants. ’Aftei coiasidering the relation of photo- 
synthesis, transpimtion, and germination to oxygon 
supply, Mr. (.'lements enunciates the general rule that 
growth IS decrea.secl or prevented by the absence of 
oxygen. The movement -of protoplasm in plant cells 
IS stopped, hnd practically all tropistic responses arc 
suppressed. 

Field istudics of aeration, approached from the 
agricultural, pathological, and ecological standpoints, 
corroborate the results of physiological investigation 
asio the basic importance of oxygen for root activity 
and the injuiy wrought by the accuirfulation of 
carbon-dioxide. The practical importance of this 
appearj most .^ri kingly in irrigated regions where 
the common practice involves the use of too much 
water, with /lonsequcnt economic loss, due to the 
production of an oxygen deficit in the soil. 
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The problem oi soil aeration and the way in which 
it works injury to plants is much under discussion, 
but it appears certain that in some soila the lack of 
oxygen and the accumuh^ion of carboiidioxidc are 
pnniar\^ factors, while the organic acids and salts 
arising from ana-robiosis may play some part. In 
otlier cases acidity brings salts of aluminium, iron. 


^ 

or nSSSHganesc into solution, wliich then ex^ft a toxic 
effect. 

Finally, after putting forward the present position 
of affairs with rcganl to toxic exudate.s and soil 
toxins, the author concludes Ins valuable survey 
\vith a ciAmprclnjnsivc bibliography which contains 
more than seven hundrccrrcterenccs ' W. K. B. 


Radio Direction Finding in Flying Machines. 


T HEKE is little doubt* Jhat radio dircctioy finders 
% and other radio devices will soon be m regular 
use to enable aeroplanes to land at night, during 
fogs or at other times of poor visibility The usual 
method is to transmit signals from an antenna m 
the landing field to the direction-finder on the aero- 
plane. Tlirt however, gives merely the direction 
of the landing- field and provides no indication to the 
navigator of his distance from his destination 

Som(‘ years ago the Bureau of Standards in 
America experimented with induction signalling A 
large horizontal single turn coil, 600 by 800 feet, 
was erected at the landing-stage It was tuned to 
resonance at a frcipiency of 500 so that it produced a 
very powerful alternating magnetic field over a wide 
area in the neighbourhood. It was found that 
induction effects could be detected at ('onsiderable 
distaiues when the aetoplnne was at a low altitude, 
but at tlie height of a mile they could be detected 
onlv throughout a snAll area directly over the toil 
1'he tests showtifl that A\hat was wanted was a hollow 
conual beam of radiation, the vertex of the beam 
being on the landing ground At low altilutles it 
was very important that the signal sliould be audible 
over only a very limited range. 


This has been effected by means tff two ctiual 
coaxial coils with their planes hoiizontal and at 
different altitudes. The cuirent, which has a radio- 
frequemy ol 300,000, Hows m opposile directions 
ill the t\vo coils Under these conditions the signals 
arc received at the aeroplane onl\' when the machine 
IS m the immediate neighbourhood and approaching 
or recoding from the station. 

(iiegoi y Bjcit, a physicist of the Bureau of Stan- 
dards, has workeil out mathematically the nature C>f 
the field from the two horizontal coils. .U is proved 
that the maximuin intensity of thfe signals occurs 
when the anglcwhich the line joining the.ieroplane with 
the landing-stage makes with the vertu al is approxi- 
mately 30^" d'he region of space within which the 
signal can be detected is nearlv the space between 
two inverted ,,foaxial tones w^tli fheir a.xcs vertical 
.md their tominon apex at the transmitting station, 
'fhe signals are inaudible directly *t)verhead and 
lapidly die away when the acioplane jiasses through 
tht; conical surtace where the sound is a tnaximum. 
The lowtT the at'roplane also the louder the noise. 
The theoretical results have jiruvod of great value in 
designing stations for emitting landing signals, and 
should 1)0 of ( onsiderabU' practic.d importance. 


Industrial Research in India. 


O NE of the bye-products of the new constitution 
legalised by the Government of India Act of 
It) [9 Was the transfer of rert.im “ heads of business,” 
previously adffiinistered by the bureaucratic regime, 
to the control of popularly elected Ministers m each 
province. 'Die subjects so transferred me hided 
agriculture, fon'sts, and the development of In- 
dustrie with, therefore, the seienlihc and technical 
sorvici'^ ittached to these dopartnMif^ Realising 
that ” dc eutrahsatiun of authority and responsiluhty 
must ncccssanlf tend to givi; rise to local variations 
in jiolicy, apart altogether from those vaii.itions that 
follow local (liveisitv m natuial n'sources,” bir 
Thomas Holland, wlien designing the new Depart- 
ment of Industries and Labour in 1920, claboratetl 
a sv'^tem which would facilitate concerted action 
among the provinces while leaving them fp'c to 
de\elop in any i\ay that seemed to their respective 
legislatures best suited to their special . xds d'hc 
new Ministers werof* in the first instance, provided 
with a monthly circular summarising the inlormation, 
olten of a semi-coiihdential nature, collected by the 
Intelligence Branch of th^ Munitions Board Out 
of these circulars grew the agenda oT half-yearly 
conferences, followed bv a quarfi'rly Journal and a 
sciies of Bulletins suitable for publication. * 

During 102 1 four parts of the first volume of the 
Journal, amounting to 368 pages, well illustrated 
and fully indexed, were issued, and we have no*v 
received the first part of the new volume for 1922, to- 
gether with tw'cnty-tlu'oc Bulletins on special subjects. 
The first part of*the Journal published in i©2i was 
noticed last year in Natuuf of April 7 (vol. 107, 
p. 179), and it is satisfactory to owerve that the 
quality of the papers and the* fundamental object of 
the publication have both been faithfully maintained. 
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Some of the articles, like those by Dr Iv. R Watson 
and Mr. .Miikerji on the alkaline ” bad lands ” ot the 
Dinted Biovinccs, by Mr. B M. J^'is on the tan-stuffs| 
of the mangrove swamps on the Gangetic delta, by I 
Mr. Applcyard on the manufacture of acetone and! 
butyl alcohol, and by Messis Gadre and Mukerji on 
rose otto, include the results of original research ; 
but generally the articles and notes have an industrial 
rather than a scientific bias, avoiding the ground 
covered by those scientific and technical departments 
that have established journals of their own , IToblems 
ot factory welfare, which arc beginning to assume 
embarrassing importance m India, occupy a con- 
spicuous place among papers describing local ven- 
tures in glass naaniifacturo, paper-making, tanning, 
pottery, oil -extraction, perfume distillation, wire- 
drawing, tex^-ile manufacture, and mineral enter- 
pnses. 

The progress reports provided qnarterlv by "he 
provincial Directors of Industries show the efforts 
being made to carry out the reconniiciidations of 
the Industrial Commission which delivered its report 
towards the end of 1918. The reports generally give 
some justification for the claim made by Lord 
Chelrastord in his article in the United Empire 
for December last (vol. xn. p 778) that “ never has 
effect been given more expeditiously ” to a Com- 
mission’s report. Differences of provincial outlook, 
however, still retard the adoption of the excellent 
scheme of chemical riisearch drawn up by Prof. 
♦Thorpe’s Committee in 1920 , and without some 
such organjtsation to this end, by co-operation among 
the proviiycs, tlie iiTdustries of India must always 
retain their primitive ” configuration ” and remain 
distinctly behind, for example, those of a country 
like Japan. 
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Rainfall in Southern Italy and Tripoli. 

pKOF. FILIPPO EREIHA, of the Italian Metcoro- 
A It>gical Service, has recently contributed some 
furtlier cIimatologic.il studies to the many winch he 
has alre.idy pubhslied. One ot these (Nmtvi Annah 
del Ministeio per 1 ’ AgncoItiiAi) deals with the seasonal 
conditions of rainfall in the ]>rovincc of Apulia and 
the relation of the ipiantity of jirecijutation to the 
number of d.iys of im idence. The m.itter is im- 
portant in connexion with the somewJiat precarious 
water supply in that southern I t.ihan province, which 
during tlie summer months is affected by the Saharan 
regimen ot drought 

In another juiblic.ation, on the rainfall of Tripoli 
(“ 1 / Agncoltura Colonialc,” Anno xv , No 8, T021), 
Prof. ICrcdia ^hovvs ^haf tlierc i.s no foundation lor 
tile supposition (hat tlic r.imf.ill of the region is 
steadily dimmishmg bccau.se tin* country shows signs 
of progrc.s.sive desiccation One might, -remark that 
jifogrcssive desiccation is considered to be the f.ict 
in many parts of Afiic.i other tlian Tripoli, and that 
it has been explained by Schwarz and others as due, 
not to diminishing ramf.ill, but to a coiilmcntal 
contigur.ition which is slowly inducing baneful hydro- 
logical ch.mges 

Two other papers on the chmati's of Gharian and 
Cussabat on the m ter ku- plateau of Tiipoh (Pollettino 
di Infonnazioni, Nos. 7-8. 1921) give .in mtere.st- 
ing glimpse of general climatic conditions basi'd on 
a few years’ records lor meteorological observations 
since the Itali.m occupation The mean annual 
temperature at Ghaiian, high up on the plateau and 
more than 2000 feet abovi' se<i-level, is .ibout 65'^ h' , 
ranging between 8^° m fuly and m January, 
and the mean daily range vmries fiom 30" F at 
midsummer to less than half that value at 'mid- 
winter. The absolute extremes of tcmper.ilurc 
recorded at this st.rtion were T21‘1° F. m June and 
32- 1*" F m J 3 cceniber, whilst extreme tluctu.itions of 
relative humidity characteiise this dry region The 
general rainfall of Tripoli is less than 20 inches a 
year, chiefly confined to wintei In this region wc 
hav'e another instance of the fact that occasional 
snowfalls at se.i-levcl make a much closer approach 
to the tropics than is commonlv siippose<l. 

University and Educational Intelligence. 

liANOOH —Pi of 1 ) 'J'hodav of the rmv^ersity <d 
Cape Town h.is been .ippointed to the ch.iir of 
bot.iny, in succession to Prof R W Jdiilhps, who 
retires after thii ty-eight ve.irs’ service 

JiiKMiNc.ii \M — At the DegK'e Cc'ugn'gation held 
on July I, m the great liall of the (buversity at 
Edgbaston, the number of degrees conferred was the 
largest hitherto iccorchxl for the Umversilv' Many 
of the new graduates are ex-service men, and the 
Principal (Mr C Grant Robmtson) paid a tribute 
to the work of these men and iheii valuable help 
m creating afresh tr.uhtions of tiie I'niversitv aftei 
the war: "They have givoi us invaluable seivice 
m tliat nceessary work 'I'liey brought to tin; 
University a brcadtli and a \'anet\ of experience, 
a maturity of judgment, and an energy and eiithnsi.ism 
which those who know t)ie University from the inside 
recogni.se has been invaluable, and whuh will leave 
a permanent imprint on our Umversitv life and a 
permanent addition to our Univ’ersity tradition.s ” 
'Fhc institution by the Government of grants to cx-r 
service men was a unique educational Experiment 
and, judging by the experieVice of IFrininghain 
University, it had proved an mujualified success 

J'he following degrees were conferred : Doctor of 
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Science ; Mr. R. H, Whitehousc : Doctor of Medicine : 
Mr. O. J. Kauffmann, Mr, J. Robertson, and Mr. J. 
W. Russell Philo^ophicp Doctor : Mr. F. Adcock, 
Mr. C B. dihilds, Mr. V.iA. Collins, Mr. E. A. F. 
Reeve, Mr. J. D. M. Smith, Mr. R E. Stradhng, Mr. 
E. H. Wells, Master of Surgery . Mr. L. P. Gamgec. 
J''or the degree of .Master of Science, 45 caiidiclate.s 
w'cre presented ; for the degree of B Sc. watli Honours, 
there were 74 candidates, and for the ordinary Sc. 
degree, 137. 

The Vice-Chancellor, Sir Gilbert Jkirlmg, announced 
that a w,ir memorial was tti be erected on tlu' east 
wall of the entrance hall, m llic form of three nimble 
panels bearing the names of llie members of the 
University of all ranks uiio fell m the war. It is 
expected that the memorial wall be mn'ciled m 
October next 

iMr r (r Payton has been appointed demonstrator 
in anatomy. 

d'hc Ingleby Lecturer for 192 f wall be Mr A. VV. 
Nnlhall. 

C.VMBKTDGE — 111 coimcxioii ultli the meeting of 
the Royal Agricultural Society (the “ Royal Show' ”), 
honorary degrees are being contcired on H R H The 
Duke of \^ork, the Honourable W H Taft. INfr. 
C R W. Adeane, Sir G. Circeriall, Sir Daniel Hall, 
Mr E. S. Heaven, Mr. A E Humjihiaes, Mr E. 
Mathews, and Mr. G. 1 ^ Hau'kins Mi L C G. 
Clarke, Trinity College, has becaa appointed curator 
of the Museum of Arcli.Tology and of Jvtluiology 

Lon’oon — Prof H. S. Hirkctt (Dean of the Faculty 
ot Medicine, McGill University) will deliver the Semon 
Lectuie at the Royal Society of Medume, 1 Wimpolc 
Street, W i, on Wednesday, July 12, .at 5 o’clock. 
The subject will be “ The development of "I'raiis- 
Atlantic Rhino-laryngology " Admission will be free 
and no tickets will be re([uircd. 

G.\i-ori) — .\ t the Emaema, lield on June 2(S, tlic‘ 
honorary degrc'c of D Sc was conferred’ on Prof. J. 
Perrm of Pan.s and Prof F Gowland Hopkins of 
('ambiidge In introducing Prof Perrin, tlu' Public 
Orator (Dr Godley) nderred particularly to his 
('XpiTimental rcsearclics m tlu' diaraltm' and con- 
stitution of tlu; atom, and to his detci initiation of the 
velocity of the component eleitions JIis scientific 
investigations had been used m the service' of his 
country, and had contributed largely to Us victory 
m the war Of the work m bioi liemislry of Pi of. 
Gowland Hopkins, the Oratoi found it diiiicult to 
speak “ m hac palm sermonis egesi.ite " He was 
able, hcnvev'cr, to pay tribute m getier.il terms to 
l*n>f Hopkins’s abstruse rcsearclics into the mitntion 
and metabolism of living bodies lbs discoverv of 
the impoitance of vitamins w.is not only of high 
scientilic vakil', but had also a prartic.il beaimg of the 
greatest interest m the stiulv' of disease I hot. 
Perrin was gri'cled by the Vice.-Cham ellov (Dr f. 

Fai nell, l^cctor of Exi'ter College) as “ \kr doi tissime ; 
inaxime physicae siientiae airrtoi ” , and Prof 
Hojikins as “ Vir cr.uditissirne ; cliemiae cxplorator 
insigms ; Universitahs Cantabngu'nsis di'cus ” 

Siirti'iKLLt — Honorary degrees have been conferred 
on Sir ('harles Paisons for his work on the turbine 
cngiru', ayd on iMi 1 ' W. Hall for researches in 
pakeography and aichmology. 

Dk R M. CniTTr.NDKN, the well-known authority 
on ihc'tetics, is retiring from the post of director of 
the vShet'ticld Scientific School, Vale University, which 
he has held .since 1898. He is to be succeeded by 
Dr* C. H Warren, now professor 'of mineralogy at 
the Massachusc'tts Institute of Technology and a 
former assistaHt at the Sheffield Scientific School, of 
which he is himself a graduate. 
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I Xi^alendar of Industrial Pioheers. 

i July 1^ 1 860. Charles Goodyear died.-^-The father 
ol the American rubber influstry, Goodyear was born 
at New Haven, Connecticut, on December 12, 1800, 
'hi-s father, Amasa (Goodyear, beiufj known as an 
linventor of agricultural implements and a manu- 
facturer of hardware. The failure ot his father's 
Ibusiness about 1830 led Goodyear to study the 
tproblem ot “curing” rubber, which at that tune 
'Deca-me soft and stickj^. m summer and brittle m 
winter. Always m debt,o sometimes m prison, and 
olteft regarded as a crank, Goodyear jiersevered 
until, 111 1830, he accidentally discovered that by 
partly melting rubber and sulphur the rubber could 
be given varying degrees of hardness and elasticity. 
Ills first patent was takeii out m 184], and though he 
reaped no fojrtune he conimued to improve the riianu- 
factiiie and extend the use of rubber until his death 

July 2, 1798. John Fitch died. — One of the pioneers 
f ol steam navigation, Fitch was the son ol a laimer 
' ol Windsor, ('onncctic ut, and w.is born on Janmiry 
’ -21, 1743 Alter a few sea voyages he engaged m 
‘ clockmaking and biassfoundmg, and as a gunsmith 
to the American troops during the War ot Independ- 
cm.e made a considerable lortunc Ills pioject of 
driving boats by steam was launched m 1785, and 
tlu; lollovvmg year lie formed a company and secured 
exclusive rights m New Jersey and other States 
A boiit built by him <md plaieil upon the Delaware 
in I 700 was th(' first steam vi'ssel to convey ])assengers 
for hire The undertaking, howevei , piove<l hiiancially 
unsuccessful, and three years latei ImUIi met with 
no more success m Trance. Reaping nothing but 
disa])pomlment and poverty, his mind gave way, 
and he died by his own hand vtt Jkirdstown, Kcmtiuky. 

July 5, 1826. Joseph Louis Proust died.— -Tr.imed as 
a chemist by his lather, Froust made one of the earliest 
ballofin ascents, was lor some years employed by 
the King ol Spam, and discovered a process ot making 
grape sug.ir He was also known foi the enumi.ition 
ol the law ol^ const. uit ])roportion and for his con- 
tio\ersies with Beithollet. 

July 5, 1883. Robert Spence died.— Beginning life 
as a giocer, Spence altciw.irds found employment 
111 Die Tiundee Gas-works .and became the ])ropnetor 
ol chen .. il works m London, Mandiestcr, .md else- 
where li, r8|5 ht' (hscoverefl the ])roiess ol making 
alum liom the rt-liise shale ot collieries and the w.iste 
amraoni.ic.d lupior ot g.is-woiks, and bei.ime the 
duet .ilum manufacturer 111 the woild He also took 
out ni.my ]i,itents 111 coniK'xion with mdustiial 
clu'inisliv .ind metalluigy. 

July 7, 1850. Timothy Hackworth died. Jfoin at 
Wylam, near Newcastle, m i78(>, Hackworth became 
a luiem.m smith and .issisted m some ol the jnom'er- 
ing woik on the locomotive. Appoint* 1 in 182 5 
rcsiihmt engineer .uM manager ol the Stockton ami 
Darimgtoii Railway, he built Diq, R oyi'/^ tynugc, which 
deliiutely asserted the supenonty of steam ovei 
horse traction, and m 1820 jnuduccil tluvS’aus I'areil, 
a wortliy competitor with Stephenson’s Rocket, .it 
Rainhill. 

July 7, 1896. Sir John Pender died. -A successtiil 
merchant m textile labni s in Alauchcstci and Gl.isgow, 
Pender was an cnthusi.istu supporter ot siibin.inne 
telegraphy, and was one ot the 345 subscribers who 
each nskccl a thousand pounds m the Atlantic Cablt; 
ol 1857. He pcrfjonally guaranteed ^250,000/. to the 
Telegraph Construction and Maintenance Company 
in 1865, and at his death a- as the li^ad of various 
concerns owning 73,640 nautical miles of submarine 
cable and having a capital of fifteen millions. 
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July 10, 1867. Thomas Richardson died. — Trained 

as a chemist under Thomas Thomson, Liebig, and 
Pelouze, Richardson became a chemical manufacturer 
at Newcastle, introduced improvements m the 
production of lead, and began the manufacture of 
superphosphates,- He h'ctiired on chemistry in 
Durham University, pnlnished information about the 
industries of the north, and with Ronalds translated 
Knapp’s " Technological Chemistry.” 

July 10, 1874. John Grantham died, — The author 
of a stand.ml work on non shipbuilding, Grantham 
designed many sailing-ships and steamships, patented 
.1 screw-propeller, ami devised a method of sheathing 
iron ships with copper. He was also joint engineer 
with his brother to the mntliern railway of Buenos 
Aires ami planned the first tramway m Copenhagen. 
He was one of the founders of the Institution of 
Nav.il Architects 

July 12, 1892. Cyrus West Field died. — Born in 
Stockbndge, Massachusetts, November 30, i8Aj, 
Field built up a large paper-manufacturing business, 
ami then m 1834 turned Ins attentmn to submarine 
tclcgrajihy, ultimately becoming the chief promoter 
of the Atlantic Telegiaph It has been said, ” Let 
who will claim the merit of having s.iid the Atlantic 
cable was possible, to Mr Joeld is due the inalienable 
credit of h.ivmg made it pose^ble, ami ol giving to 
<m abortive* i (inception all the attributes of healthy 
existence ” ills share m the gre.it (‘iiterjinsc was recog- 
nised by the award to him by Congress of a gold medal, 
ami he received the thanks of tlie American nation, 

July 12, 1910. Charles Stewart Rolls died. — A 

pioneer of the motor-car m England, an expert 
aeionaut, ami the first Fhighsh vmtiin of aviation, 
Rolls was the son of Baron Jdangatlock and was 
born August 28, 1877 lulucated at FI ton and 

Trinity College, Cainbiidge, he studied practical 
engineering, ami in i8cy3 purchased his first motor 
car Nine years later he foiimled the wx'll-known 
linn ol Rolls-Royce, Ltd 'I'o study Wilbur Wright's 
experiments he visitc'd F'rance m i<jo8, aotjnired a 
Wright aeroplane, ami became an expert fiycr. In 
June 1910 he ('rossed ami rc'crossed the Channel 
without stopping Ills dcMth was due to an accident 
to the machine he w'as tiymg at Bouineinouth. 

July 14, 1806. Emiland Marie Gauthey died. — A 
stiid(*nt at the Ecole des Pouts el Chaussees, under the 
cc'k'bratcd Peironet, Gauthey rose to eminence m 
the I'Tench service, and was espcci.illy known for the 
construction of the Canal du Centre in Burgundy. 
His “ ’I r.iit^ complct sur la construction des ponts 
(T des canaux navigables” was published m 1809 by 
Ins nephew' Navier 

July 14, 1808, John Wilkinsoh died. — The father 
ot the inm trade in Stallordshire, Wilkm.son was 
born m 1728, and learned the art of smelling fromjiis 
father. In 1748 he built a blast furnace at Bilston, 
Staffordshire, using coke for fuel, ami afterwards had 
works at Bersham and Broseley He introduced the 
boring of cannon, m T7S7 lie constructed an iron barge, 
ami he also patented .'i nu'thod of making lead pipes. 

July 14, 1887. Alfred Krupp died. — The son of 
Fiiediich Krupp (1787-1826), who opened a small 
iron forge at Essen m 1810, Alfred Krupp was born 
April 26, i8t 2, and at an early age succeeded to the 
management of the business which, in his hands, 
became of world -wide importance He made the 
first stc;el gun, eslabhsluHl the first iiessemer works in 
‘Oennany, .and manufac tured large quantities of 
ordnance and railway, material. The works at E*sen 
cover an aVea of about five square miles, while the 
firm, 111 its various establishments, employs some 
80,000 men. E. C. S. 
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Societies and Academies. 

London. 

Royal Society, June 22,--' -Sir Charles Sherrington, 
president, in the chair. — G, I. Taylor: The motion 
of a sphere in a rotating liquid. There are an 
infinite number of solutions to the equations of 
motion of a rotating fluid, when a sphere is moved 
uniformly along the axis of rotation, which .satisfy 
the boundary conditions and the conditions at 
infinity. They are cliaractenscd by spherical rota- 
tional waves which accompany the sphere. The 
radius of the sphere may be reduced to zero without 
reducing the disturbance in the fluid to zero. The 
equations then represent a motion which is finite and 
continuous at the centre, and consists of a central 
core of fluid which rotates more slowly than the 
surrounding fluid and travels along tlA' axis with a 
constant speed. — T. R. Merton and D. N. Harrison : 
On errors arising in the measurement of iinsymmct- 
rical spectrum lines. 'The instrumental disjfiace- 
ments occurring while spectra arc being photo- 
graphed can be rendered innocuous, for wave-length 
determinations, only wlicn the spectrum lines arc 
symmetrical. With ^ uniform disiilacement of a 
line during exjiosurc, the maximum lui the photo- 
graphic plate, occurs where the intensity distri- 
bution curves at the beginning and end of the 
exposure intersect. Wlicn f he ^ ratio of the widths 
on eitlier side of the iiuiximum of the curve remains 
constant lor all values of the intensity, the displace- 
ment of the maximum is simply related to the 
" index of asymmetry ” of the line — E, F Arm- 
strong and T. P. Hilditch : study of catalytic 

actions at solid surfaces. Pt Vlfl. The action 
of sodium carbonate in promoting the hydrogenation 
of phenol. Small amounts of mild alkali, especially 
anhydrous sodium carbonate, stimulate the hydro- 
genation of liquid phenol in presence of nickel 
The amount of sodium carbonate has a specific 
influence, the optimum being about 25 per cent, of 
the weight of metallic nickel jiresent 'Phe hydrogen- 
absorption time curves for pliciiol 111 presence of 
nickel and in absence of sodium caibonatc are of 
logarithmic type , with the optimum concentration 
of carbonate they arc approximately linear The 
sodium carbonate suppresses a retarding or poison- 
ing influence, leaving the nickel free to exercise 
its normal function The toxic agent ajipcars to 
be some stable association between the nickel and 
phenol, or a product from the latter, possibly nickel 
phenate. Pt. IX. The action of - copper m ])ro- 
moting the activity of nickel catalyst ('opper- 
nickel catalysts jirepared at 180*^ C. are not so 
active as the plain nickel cataly.st, distributed to 
give the maximum surface ai'ea, reduced at a higher 
temperature. For maximum activity, the pro- 
portions of the mixed carbonates must be such that 
nickel a-cupn-carbonate is present in the precipitate. 
The preparations yielding active Ccf^alysfs respond 
to 1 Pickering's tests for complex cupri-carbonafes. 
The production of a little reduced nickel at this low 
temperature is conditioned, pcrliaps, by the heat 
liberated in the leduction of the copper.- -E. A. 
Milne ; Radiative equilibrium : the relation between 
the spectral energy curve of a star and the law of 
darkening of the disc towards the limb, with special 
reference to the effects of scattering and the solan 
spectrum. For stars in radiative equi^brium the 
darkening of the disc towards the Iniil? in wave- 
length X depends only on the product xT, T being 
the effective temperature. The ratio of the intensity 
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at the limb to that at the cen^e increases as XT 
increases, never exceeds 0*8 ; it ap|Jroaches 
zero for siAall values of xT. For stars not m radia- 
tive equilifcum the coelftcient of darkening in the 
integrated radiation must he between 5 and i, and 
the temperature distribution near the surface can 
be deduced. Selective absorption in the continuous 
siiectrura alters the law of darkening. A scattering 
atmosphere round a star should make the co- 
efficients of darkening in all wave-lengths tend to the 
same value, about |. Th^: observed darkening of 
the continuous solar spectrum, differs very little from 
the theoretical darkenmg for radiative equilibrium ; 
it is not possible to correlate the spectrum with the 
darkening, either on the hypothesis of selective 
absorption or on that of a scattering atmosphere. 
Probably there is no scattering atmosphere of 
appreciable optical thickness round the sun, and 
the bulk of the emergent radiation is not scattered 
light.— C. N. Hinshelwood : On the structure and 
chemical activity of copper films and the colour 
changes accompanying their oxidation. The gradual 
activation of a copper suiface in a series of oxida- 
tions and reductions lias been studied at pressures 
of a low millimetres. A limiting state ajipears to be 
reached m which the copper film has an open struc- 
ture con.si.sting of granules of radius a small fraction 
of iM. During oxidation, brilliant diffraction colours 
arc observed, depending upon the composition of the 
si'parate granules. The mechanism liy which the 
film becomes granular is discussed.— R. C. Ray . Heat 
of crystallisation of quartz. The differciu'c between 
the heats of solution of quartz and silica glass in 
aqueous hydrofluoric acid, and tlie spccilic licats of 
aqueous hydrofluoric at id represents tlie heat of 
crystallisation of quartz at the ordinary temperature, 
and is 0-95 kilogram calories Grinding converts the 
crystalline material partly into the vitii’ous state. 
Near tlie melting-point the hi'at of crystallisation 
IS jirobably nearly equal to tliat at air temperature. 
- C. G Schoneboom : Difliision and iritei traction. 
With fluid-mixing, m addition to diffusion, another 
specific operating factor called " Intqytraction ” lias 
been found cxpcnmentally. t'lerk Maxwell, in dis- 
cussing interfacial tension, concluded that :in inter- 
penetrating movement of this kind was a pyiort to be 
expected. The phenomenon lias been described by 
Sir Almroth XVriglit m the sjiceial case of the ad- 
mixture of serum and salt solutions, but it can be 
obtained with practically any substance in any 
solvent. 

Geological Society, June 14.- -Dr. G T. Prior, 
vice-president, m the chair --P. G, H. Boswell: 
The })etrography of tlie Cretaceous and Tertiary 
outliers of the west of England. The outliers of 
Upper Greensand on the Ilaldon Plills, the JRjccne (?) 
of Marazion, Duckland Brewer, and the Haldon Hills, 
and the Ohgocenc of Bovey Tra^ay and I’cti'ock.stow 
arc discussed. Andiflusitc, topaz, and tourmaline are 
tlie typical minerals Minerals foreign to the West 
Country, si||ph as kyanitc and staurolite, are also 
abundant in the Cretaceous and Pliocene. The 
mineralogical constitution yields evidence of a 
progressive re.striction of drainage-area, commencing 
with the marine and glauconitic Greensand and 
continuing through the fiuviatile (^) Eocene to the 
Incwstrinc Bovey deposits, and of a reversion to 
marine conditons with a polygenetic mineral assem- 
blage in the Pliocene.— W. N. Benson and S. Smith : 
On some rugose corals from the Butindi Series (Lower 
CarboniferoasLof New South Wales, The corals were 
obtained from the western foothills of the New 
England Plateau, in tlie north-eastern portion of the 
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iEitry. The region consists mainly of Upper 
teozoic rocks, Devonian to Permian. '|'he Bnrindi 
fes is made up of olive-green mudstones and tuffs, 
b occasional lenticular* masses of oolitic and 
ioidal limestone. From these intercalations the 
ils, which are related to Cyathophyllum and 
lostrotion, were obtained. Both forms have 
ormally large columelLT. The species of Litho- 
tion luvve small peculiarities of structure, which 
inguish them as a group from British species. 


Edinburgh. * 

FRoyal Society, June 5. — Prof. F O. Bower, presi- 
fnt, m the chair - -A N. Whitehead : The relatcd- 
fcss of Nature. Hume disposed of the Iheoiy of 
ie relatedness of Nature as it existed m the current 
bilosophy of his time We can discern m Nature 
ground of uniformity of which the more far-rcachiug 
lample is the uniformity of space-time, and *t!ie 
uore limited example is what is usually known 
pder the title of *' The Uniformity of Nature.” 
pir arguments must be based upon considerations 
k the utmost generality, untouched by the peculiar 
Matures ot any particular natural science lC\ery 
htity is an abstraction from the concrete, which m 
ts lullest sense means totality. The important 
loint of that doctrine is that any factor of Nature, 
y virtue of its status as a limitation within totality, 
aatuially refcis to faotors of totality other tlian 
Itself. Jiquality of limitude is the significance ol 
factors The unitorm significance ol events becomes 
die uniform spatio-temporal structure. In that 
respect it is necessary to dissent from lunstem, who 
issumes for that struc tun; casual heterogeiuuty 
urising from contingent relations The struct ure is 
imitorm because of tin* necessity for knowledge that 
there should be a system of nnifoim relatedness, m 
tenns oi whieh the contingent relations ol natural 
factois can be expressed Otherwise we can know 
nothing; until we know everything H is e\ident 
that a scientific object such as an dcctron must 
faualify future* events, for othcnvisc' the tiitnre 
bontingciuy is unaffected by it. Tii that, a scientific 
bbjcct differs decisively from a sense-object. A sensc- 
bbject qualifies events in the present. Thus, the 
seeming] - contingent play of the senses is conlrolk'd 
by tlie Cl uditions brouglil about by tls dejicndeiice 
upon the <jualification ol events introduc'd by the 
scientific object. 


SllLFFir.LD 

Society ol Glass Technology, June 21 — Prof W. E. 
S. rprnor in the chair — Y. Amenomiya ■ The de- 
vitrification caused upon the siufacc oi sheet glass 
by heat. Heat causes devitrification, or cn, stahis.i- 
tion of window glass This alteration fa-.-'s place 
between 700° and Soo* C.— K. Kamita The influence 
jf alumina m preventing the devitrification ol sheet 
jlass during the drawing piocess. As the amount 
alumina in tlic glass increased in the sa^nplcs used, 
so the temperature at which devitrification ociiirred 
was raised; 5 per cent of aliinuna caused a rise of 
approximately 100° C. m the temperature .at winch 
devitrification commences ~L K. Norton- The 
swelling of sand on the addition of water, 
typical sands the addition ot w.iter enuse-d ' 
difficulty in packing equivalent to swelling whicli 
niight be 12-15 per-cent, of the total dry sand. 'J’he 
maximum effect occurred when 5-6 per cent, offwater 
mixed with the sand.— W E. S. burner: The 
mixing of batch. Taking three works ^mplcs from j 
batch mixed by hand, the maximum variations were 1 
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44-77 per cent, sand and 4* 8-8- 3 per cent, lime, while 
a similar batch mixed by different machines showed 
variations of 69-73 per cent, sand and 4* 2 -6- 6 per 
cent. lime. Machine mixing, by giving a much more 
regular batch, as.sisted the melting, and materially 
reduced th» lime necessary for the production of good 
glass. • 


Paris. 

Academy of Sciences, June 12. — M Emile Bertm 
in the chair Hour}' le Chatelier : The geometric 
icprcsontation of saline eiiuihbna Remarks on a 
question of priority raised by Prof. Jaenccke. — 
Charles Depiret : An attempt at the general chrono- 
logical co-ordination of (jiiateni.iry time. — Maurice 
Leblanc The use ot air as a cooling agent. A 
theoretKal and jir.utical comjiarison of the u.se of 
liquid .unmoni.i, and conqiri'sscd .'iir as cooling agents, 
witli a study ol the best conditions for using the 
latter — A. Rfteau . (leiieial theory oi the turbt> 
tornjiressor lor aviation motors The comprc.ssor 
IS worked by tlic exhaust g.ises from <the engine and 
(lelivcis the air to the cylinder at about double the 
atmospheric jiressure It is esjK'Cially designed for 
Use at high altitudes. • M Riquier • SingiiHr integral 
figures of p.issive systems ot the first older involving 
only a single unknown iunctiyn — Jules Andrade : 
TJii’ec cl.isscs of non-inaintaincd isochronal vibratiou.s 
and threi' tyjH's ot timejiu'ccs New iiistruments for 
the exjienmeiilal study ot viscosities --(t Friedel 
and L. Royer Liquids with Cdaudjean’s equidistant 
))I.ines -Toiston Carleman : Asymptotic series. — 
(i Vahron . Hi-rmitc's method of ajqiroximation. — 
(ieorges R6moundos The gcneial problem of the 
tlirust of earth - M Sudna : 'I'hc' elastic deformation . 
of an isotrojnc body - L. Merlin . 'I'he calculation of 
heliograjihic co-ordinales — M Dufour ' The refrac- 
tion ot a luminous jicncil in the general case — A. 
Andant 'Iho v'ariations of ciitical ojmlesccnce with 
the tilling ot the lubes and the nature of the liquids 
studied The elTc-cts of the vaiiation of critical 
ojialescc-nce with file temperature and with the wave- 
length ot the incident light h.ive been described in an 
('arlier jiapei Tlie ratio of liquid to vapour in the 
tube (L>) also aflccts fhe j)l\enomcnon, and the 
temjieratiire of reaiipearancc of the meniscus is now*' 
shown to be a parabolic lunidion of I). A study of 
tlie acetates of methyl, ethyl, butyl, and isobutyl 
sliovvs that the opalescence increases m intensity 
and extent, passing from the first to the fourth of 
these acetates A, Dauvillier • The exact measure- 
ment of the energy levels of the barium atom and 
the appearance ot {he L ionisation spectrum — M. de 
Broglie and A Dauvillier ; A new absoiption pheno- 
menon observ'ed in the field of the X-rays. — A. 
Damiens • The ciystallisation ot amoiphous lel- 
hiiium Accoidmg to Jlerthclot and Eabre, the 
crystallisation of tellunum is an endothermic pheno- 
menon, thus fornung an e.vccpfion to the general rule. 

A icpctition of the experiments of Ik'rthclot and Fabre 
has shown that the reaction used by them (bromina- 
tion of tellunum) is not complete in the case of 
crystallised tellurinin, and by substituting bromine 
in hydrochloric acid tor bromine and water it is 
proved that the change from amorjffions to crystal- 
lised tellurium is accompanied by an evolution of heat. 
Ti'Uiirium thus falls into line with other amorphous 
substances. — R. Loequin and Sung Wouseng ; The 
preparation of the dialkylvinryl-carbinols. A general 
method for mepanng the misaturaled alcohols of the 
type RR'-^(OH) -C^CII has been given in ^ 
earlier communicatjod By a suitable catalyst 
(reduced nickel) these can be 1 educed by hydrogen 
to the corresponding '‘tertiary ethylene alcohols 
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RK'~C(On) -CH -CH, ; the prcparatioir and pro- 
perties of three ol these arc described — E. E. Blaise 
and Mile, Montagne : I'he action of thionyl chloride 
on the a-acid alcohols. With lactic and a-oxy- 
isobutyric acids, thionyl chloride forms anhydro- 
componnds of a new type, — MM, Pastureau and 
Henn Bernard ■ The chlArhydrin of mesityl oxide 
and its transformation into the chlorhydrm of tetra- 
methyl glycerol — Edmond Gain : The comparative 
resistance to heat of the growing points of the embryo 
of the sunflower, Jf the seeds have been submitted 
Ix'forc germination to tempeniturcs just below those 
capable of destroying hie (110° to 155® (' ) the 
various points capable of growtli arc shown to be 
unequally sensitive, that ol the root being most 
easily destroyed.— Maurice Lenoir : Somatic kinesis 
in the acnal stem of Eqmsetnw arvense From the 
facts described it would appear that the fundamental 
.substance of the chromosome is the nucleolin , the 
cJiromatin IS derived liom it ^ Mile Marguerite 
Larbaud : The anatomy of llowers of the same species 
at different altitudes. A detailed comjiarison of 
plants of SilPiie lujlata grown at about sea-level 
and at 2000 metres altitude — (iabriel Bidou : An 
artificial inusculomctcr — Clement Vaney and Jean 
Pelosse : Origin of the natural coloration ol the silk 
of Bomhvx won The colouring matter Irom the 
silk <iiid that derivei^ from the leaves of the mulberry 
tree give identical ab.sorption speclra in alcoholic 
solution 'riy.s confirms the view of Conte and 
Levrat that the silk cocoons derive their colour 
from the pigmmits of the leaf serving as food for the 
.silkworms. — M Aron' The development ot the 
primary sexual characters m Triton cnstatiis. Hypo- 
thesis on its determinism — P. Bouin Dipyrenid of 
the sperm m (crtam double spermatogeneses is 
obtained by a hclcrot^'])lcal mitosis produced in the 
course of develo])mcnt — .X. P^zard the idea of the 

SBuil diffirentiel " and humoral mterjiretation of 
the gynandromorphism of tlic bipartite birds. In 
these birds the plumage is divided into two paits 
following the plane of symmetry of the body, one hall 
having a male apiieaiance. tile other femak* The 
reproductive organs sliow corresponding peculiarities 
— A. Desgrez, H. Bierry, and F Rathery • A balanced 
food regime and diabetic acidosis.— Pierre Goy : 
Microbial physiology and the accessory growth 
factor. It apjicais to be impossible to determine 
Vitamine B by studying its action on the growth 
of yeast — Charles Lebailly : The duialion ol the 
contagious period in aphthous lever. 

Cape Town. 

Royal Society of South Africa, May 17 —Dr J D F. 
Gilchrist, president, m the chair — J R. Sutton. The 
control ol evaporation by the temperature ol the air 
The rate of evaporation from the surface of the water 
ih a metal gauge sheltered by a louv^ed screen increases 
as the air temperature rises above that of the water. 
In the space just above the water the relative 
humidity is much higher than, while the lempcraturc 
there is about the same as, that of tlie free air The 
results illustrate the general law that water vapour 
dihlises along the relative humidity gradient.— Sir 
Thomas Muir : Note on a detcrmm.uit wnth factors 
like those of the difference-product - -J. Moir : Colour 
and chemical constitution, Pt. XVII. 'I he a/o d>os 
and other monocyclic colours By spectrophoto- 
graphic means, and replacing N by CH and eliminating 
N or CH, the azo dyes are calculable Irom oxy- ai^d 
apiino - benzaldchyde, previously calcinated in Pt. 
XIII. Quinone and its imines^all have .six bands, 
one pair for neutral, another pair for *acid, and a 
third pair for alkaline solution. 
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By Win. S. Learned and Kenneth G. M. SUls. Pp, lvf50 (New 
\ork) 

T. Interior: United States Ocnlnidral Survey, 

GeoloKic Sfructiin' of Parts of New Mexico. By 
N Fl Barton Pp. vil + 173-275, (WashlnRton ' (Jovernnicnt Print- 
inff OlfJee ) 

rinshlllcd List of Smithsonian Puhllcatlons available for Distribution, 
April 15, 1922 Compiled Fiy Helen Muiiroe (Puhlieatlon 2670.) 
Ip M t 30 (Washington. Government PrlutiuK Olflee.) 

DeiMirtment of the Interior : United States GeoloKienl Survey. 
Professional Paper 12tl-G The FloAi ot the Woodbine Sand at Arthura 
l uir Teins By Edw W. Berrji Pp. 153-181 Professional Paiicr 
129-11 • (rooloey of the bower Glia Region, Arizona. Bv (Hyde P. 
Ross Pp 183-197. Protessl^inal Paper 129-1. 'J'ho Flora of the 
tTieveime Sandstone of Kansas Rv Edw W Rcrry Pp. 199-226. 
( Washintftoii . Government I’nntiiiR Gfllee ) 

Smithsonian Institution: United States National Museum Con- 
trihution.s from the U S. National Ilerharliiin Voi. ‘22. Part 6 : 
(Imsses ot Rrltish Guiana Hy V S JlitchLoek. J’p x I 139-515. 
(WashinKUm Government Printinu (Hfite ) 

Cornell University A«rUiiltural Experiment Sta<»lon Memoir 46 : 
A ( lassifleatlon ot the Cultivated Varieties of Bariev. By R. G. 
Wimf.ins Pp :J63-456 Memoir 49: The BloloRv' of Ephydra 
Suhopaea Loew By Chili Plnif. Pp .5.-).5-6 1 6 Memoir .50: The 
llelatlve Growth-proinotinK Value of the Protein of Coconut Oil Meal, 
ami of Combinations ot it ulth Protein from various other Feeding 
Stulfs Bv \. A Mavnard ami F. M Kromla Pp 617-0.33. 
Memctlr 51: 'I’he Hou Louse, llieiu.itopiniis Suis binn6 : Its Blolonv, 
Anatoniy, and lllstuloKV Bv Laura Florence Pp 035-713 Memoir 
52: stmlles in Pollen, with Special Kcfereme to LoiiKevitv By H. E. 
Knowiton Pp 74.)-793, (Jtluica, N V. Cornell University ) 


Diary of Societies. 

FRIDA y, .fuiA 7. 

Rov\i, S(i( lETY OP .^[l•:l)ICIN^:, at 5 Dr A F Hess- The Elfect of 
Linht in the Prexention ami Cure ot Rickets. 

TUESDAY, .Tri.Y 11 

INTKHNITIOVU. NKO-M O.THI’MIV \\P UlUTH CONTOOT. COVIEKENCK 
(at KiiiusMnv Hall, KiiiKswax, W C 2). at 10 — Dr C V Drx.sdale : 
Presidioif lal Idilress \t 2 30 -Dr .lane L Hauthoriie Birth 
Control as It alloc ts the Poor -E Cecil C‘J Motherhood —Mrs H I. 
Diyschle The' Imln idual ami Urn State- — Miss K IV Mc-lla Brow ne : 
The l'Vininlm> ,\spect ot Birtli Control Dr I'Tanc’es M Huxley: 
Birth Control frcuii fhc> Point ot Vh-w ol a Woman Gvntecoloulsl 

Socir.TY FOR THE STI’DY OF INEIUUETV (.it 11 Cliamlos Slri'l't, W.l), 
at 1 C J Bond The Inlluence ol Hosidtals on Tempewuce 
Relorin (Preslclenllnl Address) 

WEDNESDAY. JlLY 12 

INTKRVITIONAL Nl.O-M lI.THt ST\ V AM) BlRTll (hVTItOL CONFERKNCR 
(.It Kiniiswav Hall. KiiiRsway, \V C at 10 —Dr C V Diysclale : 
The Criterion of Overpopulation Dr B. Dunlop A AliiUhuslan 
View ot Death Ratc-s ami ot thc> Ivcraite Duration ot J,lfc‘ -Prof K. 
Micksc'll The Crux of Maltluisiani'.iu — Prof R Miehds Emigra- 
tion and the Hirth Kate —Baron Kelkklii Ishimoto The Population 
ITohlem 111 .lapan A M Carr Saunders The- Historical Aspert of 
Birth (,'ontiol - /’rot E Piinke • Birtli Contiol ami Orgauisc‘ci 
Lahoiir — \t 2:i0 — Moral and ReliKicms Section 

Fellow SHIP of Medicine (at Rov.U Soc ic-ty cU Medic Ine), at 5. -Prof. 
A. H. Todd . Surgery la Rlicumatoicl .Vrthruls 

THURSDAY, .July 13 

INTERNATIONAL NF.O-M VLTHl M AN AND BiRTJI CONTROL ('ONFERENCE 
(at Kingsway Hall. Klngsway, W C 2), at lo —Prof K W Mac-- 
Bride • Birth Contrcjl and Biologic al Law — .M Pollock Tho 
Piohlem ot the Liillt —Plot W l'\ Willcox Lc onomic Compcdition 
betwc-eii American Races, Negio and White — Miss Maiv Wlnsor : 
The Cost to the State ol the Socially Handieapped and the Socially 
Cnflt Prot P \V Whiting Itelatlon of Rcs-ent Advanees in 
ilenetics to the ISritlsh Contiol Programnic —Di H Hart: DifTcr- 
cnriiil fertility in Iowa — Piol K Dunlap Psvi hologieal Eac tors 
in Rirtli Control \t 2 - -JI Cox Ts;Jcrnatlonal Aspects of Birth 
Control — Dr A. Nvstrom Dvc-rpopiilatiou ot the Eartli and Its 
Dangers — .1 D P Bhyid The Far lOasteni Pcjpulatlon ()ucstioii — 
Mrs Anne Kcmneciv : Birth Control m tho United Statc-s -Prcjf. 
Isoo Ahe The Birth Control .MovcMiient iu Japan — Dr F. Gold- 
stein : Birtlf- Control the Saving of Civilisation. 

FRIDAY, Jl'LY 14 

INTEKNATVON VL NEO-MAL'UILSI AN AND BIRTH CONTROL CoNFEKENf'H 
(at Klngswav Hall, Kmgsw.i.v, AV C 2), at 10 -Dr. C K. Millard: 
Birtli Control and the Ferlllitv Question Dr A Nystrom : The 
Nec-essity tor aholisliing Laws against Previmtive Measim's — 
Dr H Rohleder . cNeu-Malthusianlsni trom the Medical Standpoint. 
— Dr. D. R Hooker. Elfc'ct ot X-rays upon Roproilmdion in the 
Rat. 


,, PUBLIC LECTURE. 

.V WEDNESDAY, JULY 12. 

IlWAi SOCIETY bv Medicine, at 5 —Prof. U. S. Blikett : Tlie Develop- 
ment of Trans-Atlantle Ehlno-liaryngology (Seilfon Lecture), 
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l IS .41WV W^ifunctioh of > 

^ provision for teaching all the 
less is it the’functioh to coahne its work to 
branch of specialised stirdy. In one ^ 

from the difficulties inherent in such an aggregation, 
the financial cost would be prohibitive ; in tj>> ^er, 
a limitation of such a nature would be wholly alien 
to the modern conception of a university, whete, ih 
place of the breadth and proportion of vieW ’which 
comes from the attrition of minds engaged in diverse 
studies and pursuits, would be found the narro'wness 
and cxilubiveness of intellectual segref^ation. We^ay 
theretore diMui^ one extreme as impracticable anTfhe^ ^ 
other as undcsiralile. ’ 

The universities of to-day have mafty subjects of 
study in common. Happily the freedom to deve^p. 
according to tlicir own individualities, which nal ■- 
liitherto been their lot, has resulted^m certain charact^' 
istic differences. * It is devoutly to be hoped they may 
not lose these distinctions. The studies common to 
all univ’crsities form a broad luimanistic and scientific 
foundation whicli is the liasi;^ ot the intellectual life 
of the university. Superimposed upon this are the 
more highly specialised studies, wliicli may in some 
cases cover a very narrow field, but not seldom forifi a 
department in the university linked up in innumerable 
ways with one or more brandies of industrial or com- 
mercial life outside. This development has been 
gradual and, in general, continuous, and it is due to 
a variety of causes of which proliably the two most 
effective may he. defined as historical and regional, or 
environmental. As matters now stand, some studies 
have already been specialised in certain of the uni- 
versities anil, until quite recently, largely by a process 
oi natural development. I'o overlook or to under- 
estimate the importani'e and bearing of this fact would 
he a mistake. 

It the imuersities w^ere self-supjporting or mainly 
.-.o, It IS unlikely that the present system, which, on 
tl/e whole has worked well, would be challenged— 
mav yet prove to be ihe best in any circumstances 
-Imt since they are not scl [-supporting, and since 
they are coming to rely more and more upon assistance 
from State funds and local rates, they need not be 
surpiised if a time comes when a critical eye is fumed 
upon their activities. Such a liim; is with us now. 
The cry for ei'onomy, the reduction in the Government 
grant, the threat of lean years ahead, apart from bfher 
considerations, have brought to the forefront the ques- 
tion of the overlapping of university studies, tjie 
possibility 0! better Co-ordination- and co-op«iration of 
unive^Wes in the future, especially with regard to 


„ _ , — Ireland, no' 

was more generally applauded than that 
.^Hipper, of Sheffield, who reminded, the 'con- 
let^ce jUid the public that at present there was no 
unnecessary overlapping in university studies. Over- 
lapping there may he, but whether this is unnecessary 
and wasteful is quite another question and one which 
^ cihnot he answered by mere statistics. This is where 
GO^ljeration would be most useful both now and in 
tjjjf future. The Minister of Education was on sound 
IJnfe^ when, in addressing the conference, he advised 
uniy,ersities to take counsel with one iuiother and 
hus^J^d theii^ resources. Possible wastefulness due 
ought not to })e disregarded at any 
i|iie and most certainly not at a time of financial 
stringency. 

Tfy'ior example, each university were to attempt to 
cover all the main brandies of technology, though per- 
haps the demand for university-trained technologists 
in a' particular field did not reach a score annually, 
then disappointment and^ ineffective work must be 
the result. Obviously where the demand for trained 
technologists in a particular subject is limited to a 
comparatively small number, there is distinctly a 
ca^e for specialising the study in one university. 
How far universities would attempt to compete with 
one another in such ciuses it is difficult to say. But 
it is worth recalling that, at the conference to which 
.wr have already alluded, Mr. Fisher directed attention 
to the public-spirited action of the University of Leeds 
A few, y€ars ago when glass technology was proposed 
as a subject for university research. It appears that 
either Leeds or Sheffield might have been the seat of 
,,^the new department, but after a conference Leeds 
agreed to the new work being centred in Sheffield on 
the ground that fhe Yorksliire glass industry as a 
whole was more accessible from there than from Leeds. 

;tncthod of procedure by conference should be 

noted i 

' C^es such as this are obviously cases for special- 
isation and are perhaps not difficult to settle. It would 
seetn that the limited demand points to concentration 
and *^' “ regional pull ’’ to the particular university. 
On th^ other har^d such highly specialised subjects as 
technical optics,, oceanography, liydro-electrics cannot 
be said to have so localised a regional pull, nor Chinese, 

' Assyriology, and a host of others. Again, departments 
6f study connected with agriculture, forestry, leather 
industries, “ ' ^ 



be temped |h|t, aL,the recent (Jonfereiice m" 

of ytnyersiities of Great Britain and Ireland, no :| occasion for co-operation among the 


industries, 


sities interested with the view of, suitable 
of the work. '■ 

So far we have been (jonsidering the sul^eCff^W’ 
specialisation in universities irora the point 
cither of the more highly specialised studies' or 
technology or applied science generally, and^ have 
indicated our opinion that in these fields there AVill be 
ample scope and real necessity for co-ordination ahi 
co-operation. But there is another aspect of tfi^ ' 
problem which is apt to be overlooked or everi'ih 
danger of, being confused with the one just considered,'. 
It has relation to those basic humanistic and scientific 
studies which are the foundations of the intellectual’ 
life of the universities. Among them are included 
such subjects as the classics, English, history -pn 
one side, and mathematics, physics, chemistry on the 
other. They are found in all our universities, ^d 
rightly so, and so long as the university is conceived 
as “ a spirit, a principle of life and energy, an influence 
. . . caring for the spirit and mind of man, regardless 
of considerations of utility,” so long will they remain 
there. While, therefore, it is not disputed that the 
more fundamental of them should be taught in every 
university, it may be urged in the interests of a specLo^ 
economy that the prosecution of research in 


should be specialised in certain universities, 
believe, would be a most dangerous principle to -adopt, ' 
and would be quite contrary to the true spirit 'of the 
university. The effect upon the teaching would be 
little short of ^disastrous. In its Report of 1921 the 
University Grants Committee is clear that “ sufficient 
leisure to pursue research is as essential as adequate 
remuneration,” and that “ no institution claiming 
university rank can rest content while it fails to pro^: 
vide opportunities for the advancement of knowledge, 
nor can junior teachers hope to rise in their profession 
or indeed carry out their teaching duties efficiently 
unless such opportunities are ^ipen to them.” This 
extract amply confij^ms the general opinion expressed at 
the second Congress of the Uni\'ersities of the Empire, 
1921, regafding the great importance and value ^ 
research to a university teacher. Without reseacdi./, 
behind turn a university teacher fails in the f/eshn^j'; 
mastery, and inspiration required of a good teaifcl^ ' 
[•of university students. Whenever Such fundatfi^^’*. 
studies are found in a university some opportun^i^^- 
^ fdr ■ i;(»earcb^ ia, them should 



for the necessAy instruction, it may be 
^5|i^;tlit in most cases it would be inconv^ent 
r jjS ' ^cp^siye and not seldom impossible. Assuming 
^rtlie subject is taught' u? the university, tlje argu- 
Educed above show ronclusively that oppor- 
Wiitics for research are indispensable. A possible 
alternative would be to bring a teacher from another 
university to give a course of instruction in it. This 
is a plan whidi, though it has been adopted with good 
results in some universities, is not always possible or 
desirable. One can picture a case, in economics for 
example, where investigations into local conditions are 
absolutely necessary for the proper development of 
the teaching of the subject, and no substitute can 
^^ideqiiately replace it. 

, While we are sensible of the need for economy and 
the avpidance of all unnecessary overlapping in our 
universities, we are also sensible of the wonderful 
developments which have taken place in liigher and 
specialised studies in the few decades during which 
the modern universities have come into being and 
attained some degree of maturity. It may well be 
said that “ not since the monastic, period of the twelfth 
century, or the scholastic revolution of the ^ixteenth, 
has P.ngland known an educational movement so rich 
’ in romance, in courage, in devotion, and in promise.” 
This extraordhiary expansion and development, 
which has changed the whole face of education in 
Euglarid, is one of self-development untrammelled by 
vexatioi - restricJ;ions. The modern ^university has 
developed under the wing ol the State ; it can no more 
dispense with GoVernment assistance than it can with 
its students or staff, liut if it is to fulfil its rightful 
destiny it must retain its freedom to develop from 
within. By all means let there be co-operation and 
co-ordination among the various universities, just as 
there are within the university itself. But if, un- 
happily, any attempt to lop or prune activitu ^ , hitherto 
selWetermined, were to succeed, the measure of its 
success would be the measure of the nation’s loss. 


' More Light on the Bantu Languages. 

' A Comparative Study of the Bantu and Senn-Bantii 
Languages. By Sir Harry H. Johnston. Vol. 2. Pp. 
/ ;'xij+ 544. (Oxford: Clarendon Press, 1922.) 3/. 3^. 

jium.er^ aqd' vexatious delays’, thq; second 


this 'plan 

of Bantu and Semi-Bantu 4anguageri 
arrangement adopted in the first volume^ 
betical index of languages, by the bye,-^ 
facilitate research, though the student; |s ^ ^ . 

considerable extent by the table on pp. 

I, those not gifted with a remarkable. 
numbers had to turn over the pages till 
the particular language required.) . 

The classification adopted is open to some 
in detail— as jvas almost inevitable in the’ 
stances : but one had hoped to see some ouj;staiiJ||||^ 
inaccuracies corrected in vol. 2, e.g. tlie tfeat^pntj^; 
the two distinct languages Lala and Lamba ^ ' 

the same. This, of course, is due to Madan, 
authority accessible when the vocabularir^^ 
pared; but other sources of infbrmation hw^ 
become available. Again, there .is some 
(vol. I, p. 281, vol. 2, p. 79) as to the languages ent^cd 
under 70 : Chopi, to adopt the ordinary ortho^aphyV 
IS a distinct language from Tswa, and also, we 
from Lenge, which, again. Is not the same as Hleogwe. 
(See e.g. Junod’s map in the *' Grammaire Rohgft/' 
Sir Harry Johnston dissents from this writer’s, view ^ 
but It IS .supported by good recent authority.) ' “ 

The j)uragraphs dealing with Group T : tfip''^^Zulu- 
Kafir languages ” contain several points calling fM dis- 
cussion. It IS surely by an oversight that the palatal 
click {qc, q) is said to be “ confined mainly to Zulu and'' 
Sesuto.” It does not occur in Zulu, and Only doqbt- 
fully in Xosa. (Bleek : “ Vide Boyce-Davis, p. 4> 
where the qc, is probably intended to indi^te .this 
.sound.”) The fact that it is found in SesUtq 
is interesting, as showing that it was probably 
borrowed direct from Hottentots or Bushmea'-^ilpt,,a* 
usually assumed, from the Zulus. The samepara^eph 
contains a somewhat perplexing assertion: In .Zulu 
the employment of clicks instead of diminislting is 
extending, through the same spirit of tribal, 'seTf- 
assertion as may be met with in the Basuto. Whenever 
a present-day Zulu or even a Kafir” (why ^‘even,” 
seeing that click-words are more numerous ih X(m 
than in Zulu ?) “ wishes to com a new word—^d ^ey 
are. doing this on an immense scale— he nearly ^ways 
introduces a click into it. ...” ' 

It is difficult to check statements of this kiad unl^ 
one is in constant touch w’ith natives, but a test 

l^y be made by consulting the list Of pOQlo|^tns^t 
't^;Lehd oL Colenso’s* Dictionary^ 19051 
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containing click&*^d j^wtfrU!^ 

(adapted from 
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'* Go<} ate hot of , v«fy^tec^t fiittoduct&. . 


however, it may "be objected tfiat great Hngui^»tic 
changes may take place ii^ seventeen years, we have 
examined a copy of the native newspaper, “ Ilanga 
las’ e Natal,” dated February 17, 1922, and find, in 
two columns, averaging about 175 words each, 31 click- 
words, exc^uding repetitions and proper names. Of 
these, all, with the possible exception of three (two of 
whidi may be wrongly printed), are either to be found 
in Colenso’s Dictionary, or arc obvious derivatives of 
Words there given. 

It is strange to see -gundu- “ rat ” given as peculiar 
to the Swazi dialect, when igundane isd^xTy commonly 
used- in Natal Zulu. Similarly, on p. 86, we have, 
apropos of the Sesuto -liba “ (deep) water,” the note. 

This is a very interesting penetration far to the .south 
of the Zambezi of a root wliich is very archaic {-ndiba 
or -diba), and jiarticularly characteristic of the N.W. 
Bantu.” feut surel)*' it is tlic .same Mord as the Zulu 
isi-iiba, the Ronga tiha, tlie Swahili zt^oa, etc. 

This survey extends over five cliapters and is followed 
by a similar review of the Scmi-Banlu languages, after 
which we have a higldy controversial chapter on 
phonetics and jihonology. The note on p. 215 we may 


velar,' uvular,' ^ faucal consonants.'' It is 
accurate, however, to "say that Meinhof in all 
“replaced the dubious or missing consonant by a 
gamfeia (7).” He sometimes postulates y (bilawaj 0) 
and has left the question open for at least sixteen stems, 
where ^e was unable to^decjde what the primitive 
consonant could have keen. It is not quite easy to 
see'what is meant by the next sentence : “ My own 
researches, however, lead me in restoring the missing 
consonant to greater definiteness ; to a ^ instead of a 
y, a k in-stead of an x, a labial instead oY an aspirate.” 
The fact that the form yemia, for instance, is found in 
a small group of languages (only Shambala and Pare- 
Gweno, so far a.s I am aware), while genda, jenda, and 
enda are common, coupled witli the greater difficulty 
of pronunciation of the voiced velar fricative— a 
difficulty which .seems to be felt very generally in 
Bantu — seem to indicate that Meinhof may be right 
here. 

The chapter dealing witli *“ J’refixes, Suffixes and 
Concords connected with the Noun ” is of great interest. 
Sir Harry aiipears to show convincing reasons why the 
fi- or pi- diminutive class (MeinhoCs igth) should be 


leave to be dealt with by scientific phoneticians, but 
must protest, in passing; against the dictum that 
"proficiency in speaking an African longue exactly as 
it is pronounc'ed . . . is only to be ac'cjuired by a 
parrot-like imitation of the natives ” While “ parrot- 
like imitation ” c an only be compassed by those 
possessed of a really good car, a faultless pronunci'ation 
can often be acquired even by persons of inferior ear- 
capacity, by attending to the instructions of the 
phonetician. But this jaesujiposes an analysis of the 
sounds carried out witli that meticulous accuracy for 
which our author appears to entertain so great a con- 
^mpt. Under the heading “ Lingual-palatal-sibilant ” 
(p. 217), no notice is taken of the fact that the symbejis 
Cfj cover at least two different sounds, one of which, 
the palatal plosive, is not a compound consonant 
^^composed of a blending of t and iV/.” The difference 
is important, because somelimc’s, as in (’hm)anja and 
Zanasibar, Swahili, it serves to discriminate between 
otherwise similar words; . Perhaps, however, this point 
is covered by what is said •qn p, 222 as to the palatal- 
ising of d and t. The final paragraph ol this section 
(p. 219) fails to make clear the distinction between 
sentence-intonation and significant word-intonation. 

Sir Harry Johnston seems inclined fip agree with 
Ppf. Meinhof as to the probable absence of vowei- 
roots in Proto-Ban^u.. “ A ^pmparison 6< all the 
recorded forms ciften leads to thp deduction ^S^t the 
NO. 2750,- V^L. no] 


identified with the 8tli (yi-) instead of maintaining a 
separate existence. Tliat it is singular while 8 is 
plural constitutes no objection, since we find 14 {bu-) 
fulfilling a similar double tunclion— or rather being 
treated us plural in some cases (Luganda, Herero, etc.), 
while m Itself it is, strictly s[)eaking,®neithcr singular 
nor plural. Witli this example in view, it seems to 
us that it would have been more logical to place etc. 
under 8 without creating for it the s^^ecial subdivision 
of 8a. This prefix occurs m Karanga (as noticed on 
)) 75) in the form sivi- (or rather witli the peculiar 
“ whistling .9 ”),^ with tni- corresponding to it as plural. 
We .sliould have thought it probable that the “ hono*' 
rific ” prefix ha- belonged to a diftercnt class (now i lost 
as such, hut leaving traces, e.g. in I.uganda, in such 
words as Kabaka, Kafonda) from the diminutive (13). 
There are indications, m Konda, Lamba, and elsewhere, 
of a class of animals with the [irefix ha-. Whether this 
was originally identical with the last-named, or had 
any connexion with the Chinyanja words beginning 
with nanha- (as nankabai “ hawk ”), is a problem wdiich 
remains tor solution. . ■ 

It seems a pity to confuse the class of infinitives 
(vdrbal nouns) with the locatives in ku-, which should , 
properly be Class 17, though no doubt the prerixes had 
originally the same origin. Words Jike kubqho ^ 

, ' *■ 'f { 

« <r is thft Ipter^itiona] Phpnetlc AMocJatlpa’s symbol for this 

Ox a ^ijraiar onol is written ty f ,afl^ l?y Juaod.l, SSr 

J^arry JohnstiMi^bjuinowlierep^Jocdit, 
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'^utu “ ear/' etc.^ are locatives which have quite usurped 
fehe place of the original noun-usually of Class ‘5, 
ivhich accounts for the plural in ma- {tnabo]y?, maiuy- 
|the locative/as such, having no plural. Similarly, the 
locative in mu- accounts for the appearance of parts of 
the body in Class 3. An interesting illustration of this 
js found in Swahili ; the Mombasa dialect has preserved 
the old word for “ foot,” guu 5 (for li-gulu), pi. maguu, 
which, at Zanzibar, has become m-guu 3 (properly “ in 
the foot ”), pi. mtguu. 

It is a little difficult to accept in its entirety the 
following : “ Class t8 [Meinhof’s 20J implies ‘ hugeness,’ 
something ‘ gigantic,’ ‘ brutal ’ . . augmentative in 

an ugly sens®*. And Class 19 (Cu-) is its plural in 
Lugunda ; otherwise the plural applied to Gu- is usually 
yl/i-.” As a matter of fact, the plural nii- really belongs 
to a distinct augmentative class, with the prefix yi- or 
gi-; still surviving in Swahili, though now practically 
indistinguishable from the 5th. The prefix is still 
traceable with monosyllabic roots, as m jtlma and plu 
—elsewhere (by false analogy) it has been dropped, as 
in dege, augmentativ^e of ndege. In Mombasa Swahili, 
tlie proper plural prefix of these augmcntatives is nu~. 
But these two classes, the Deprecialive (“ augmentative 
in an ugly sense ”) and the Augmentative proper have 
become liopelessly confused— as shown b) tlie Masaba 
example, gumimdu, plural guntndu. 

It is difficult to estimate duly the enormous amount 
ot labour which has gone to the making of this volume, 
and not least to the collating and cross-indexing the 
word-roots grouped under the English equiv'alents, 
after having bean enumerated separately under their 
several languages. With all criticisms that may be 
possible as to matters oi detail (easily corrected it the 
critKisms are touiid valid), this work must remain for 
many yeai . to come the standard guiile*to the subject. 
Nothing else that* has yet been att('m})ted gives the 
same conqireliensive view ol the whole Banlu family, 
and its possible relationships to the languages adjoining 
on the north-west. Perhaps the examination of these 
Semi-Bantu forms of speech is the most valuable part 
ol the whole ; and the discovery of the lloma and 
Bangminda languages (hitherto unsuspected iwrms ot 
Bantu) in the Bahr-il-Giia/al may help to throw light 
on a difficult question. * A. Wcrnkr. 


Chemistry and Medicine. 

Preparation des nwdicanmits orgauif/ue';. Par Ivrnest 
Eourncau. Pp. viii-f-350. (Pans: J. B Bailli^ire 
et Fils, 1921). 2j francs. 

O NE of the minor effects of theiate war has been 
the increased production of books on technical 
chemistry in the allied countiies. DeaTing with the 
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manufacture of organic medicinal substances, hitherto 
very much a field of German actiti^ty, there recently 
appeared in this country a monograph by Barrowcliff 
and Carr, primarily concerned with industrial pro- 
cesses, plant, and parents. Prof. Fourneau, on the other 
hand, describes in the book under review the prepara- 
tion of organic medicaments on a laboratoi:y scale. 

I lere are exact directions lor all stages of the synthesis 
of phenacetine, stovaine, veronal, salvarsan, and many 
others, starting from common materials ; for each step 
the yield is given, which in the aiithor'.s experience canr 
be obtained. A student of organic chemistry who has 
worked through these will have acipilred quite as much 
manipulative skill as he usually obtains from Cohen’s 
“ Practical Organic ('hemistry ” or Gattermann’s 
“ Kochbuch,” and he will have made more interesting 
.substances. • 

The preparative diret lions ronstitute, however, 
liUlc more than a quarter of the bonk under notice. 
Prol. Fourneau begins with a theoretical section, dis- 
cussing such div/.Tse matters .a.s ♦he relative costs of 
different processes of large - scale prqduction, the 
pluirmacologu al methods for testing antijiyrctics, the 
considerations which should govern the search for a 
new local anreslhctic, the clianccs of finding a useful 
organic compound ot mercury. Like the practical 
section, the more theoretical one is excellent, and 
worthy ot the dist'ovcrer of stovaine, but in a different 
w'ay. The jirceision of the experimental part, with 
Its homogeneity and wealth ot detail, mav recall to 
some readers that its author is a pupil of Willstatter. 
The more theoretical portion, less systematic than many 
German books, is, on the other linnd, eminently 
readable. We ieel that Prof. Fourneau has chosen 
tor review just those topics in winch he was really 
mtere.sted ; ihu.-i wc are given admirable accounts of 
adrenaline analogues, phosphatides and nui'leic acids, 
in excess of their pharmacologic'al importance, and in 
greater detail than his rajncl review' of alkaloidal 
chemistry. 

The advice to beginners on the setting-up of apparatus 
gives an interesting glimpse of the author’s personality. 
“ 11 faut tou jours se preocc uper clu montage soigneux 
et elegant des appareils et y consacrer le temps neces- 
suirc ; on le retrouve loujours.” The laboratory 
should be kept like a draw'ing-room, and Moissan’.s 
ideal is (pioted that the chemist should be able to work 
“ sans se salir, en habit, cn cravate blanche, en escarpins 
verms, sur un parquet cire.” 

However, the aestheticvs ol the laboratory do not 
extend to the printing-office, tor Prof. Fourneau’.s 
bt)ok shows Latin disregard for Teutonic spelling. 
Aronsohn (p. 22), Warmcstich (p. 23), Friinkcl (pp. 57, 
229), Fildcs (p. 109), Laidlaw (p. 176), Rosenheim, 
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Tcbb, Thudichum (p. 187), Strecker (p. 188), Zeisel 
(pp. 219-221) arc all spelt more or less inaccurately. 
We do not for a moment suggest that such trivial 
errors in typography constitute a serious blemish on an 
admirable work ; we mention them rather in illustra- 
tion of what we believe to be a national peculiarity. 
Chemical errors seem nearly all to have been collected 
in a list of errata, but the structural formulae of 
quinine (p. 37) and of trypaflavine (p. 109) still require 
revision. It is perhaps open to discussion whether 
quinotoxine (p. 39) can be strictly described as the 
ketone corresponding to (|uinine, and whether, in 
French, phenyl potassium sulphate (p. 236) should 
really be an “ ether sulfonKjue ” (but here we may be 
getting on dangerous ground). ^ 

Prof. Fourneau’s book should find a place wherever 
organic chemistry is taught to advanced students. It 
may be warmly recommended to tlie pharmacologist 
as a source of information on the chemistry of his 
subject. To recommend to technical chemists a book 
by the former director of the Poulenc laboratories 
seems superb, uous. Gicoroe JUrger. 

The Hegelian Method and Modern Science. 

The Ethical Theory of Ifegel : A Study of the Philosophy 
of Right. By Prof. If. A. Rcyburn. Pp. xx 1-271. 
(Oxford ; Clarendon Press, 1921.) 8i'. 61/. net. 

T HK " Rechtsphilosopliie ” was the last of the 
works published by Hegel in his lifetime. 
Originally it consisted of the rigorous, consecutively 
demonstrated, diam of numisered paragraphs, which 
he used as the framework of his courses of lectures. 
In the form in wha'li \\c now know it in the (olleited 
edition published in 1833 t\\o )ears after his death, 
the editors have added the notes and emendations, 
the celebrated /usaize. with which Hegel was ai'cus- 
tomed to elucidate his theory m lecturing. 

Prof Re\l)urn in this admirable study which he 
entitles llegcTs Kthiial Thcon, deals mainly with the 
‘ ' Rechtsphilosopliie ” but treats it as a general introduc- 
tion to tlie wliole philosophy of Hegel ft is doubtful 
if for the modern student he could have chosen a 
better way. Hegel had no ethical theory in the 
technical meaning of the term. His jihilo.sophy is 
ethical theory and his ethical theor}- i.s his philosophy. 
It cannot be otherwise if we ome accept the view that 
the real is the rational and the rational is the real. 
If there be no realm of existence outside of and in- 
different to value there is no need for a transcendental 
theory of morality like Kant’.s or a utilitaj;ian primipie 
Ike Bentham’s. 

The study of Hegel is of peculiar interest at the 
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present time, and more especially to those who are 
conscious of the new' methodology of science which 
is manifesting itself in the most modern mathematical 
and physical theories. So striking indeed is this that 
had Hegel’s place in the history of philosophy been 
after instead of before the great scientific achieve- 
ments of the end of the nineteenth and the opening 
of the twentieth centuries, it would have been im- 
po.s.sible to resist the beliePthat the Hegelian dialectic 
had been suggested djfcctly to its inventor by the 
discoveries of science. What finer ^lustration of 
identity in difference, of advance by negation, of the 
union of opposites in a higher synthesis, is to be found 
than that afforded by the electrical theory of matter ? 
'I’here have been repeated attempts since Hegel to 
reform philosophy by introducing into it what has 
been called .scientific method, but the great reform 
which we are witnessing to-day is the introduction 
of philosophical method into science. Its kev’note is 
that the concrete only is real. Science is discovering 
that there is no means of giving self-liood, consistency, 
independence, to the abstract, and this is the alpha 
and omega of the Hegelian philosophy. 

Anvonc who desires an eas) introduction to the 
thought ot this most powerful and vet must difficult 
philosopher of the modern period may be recommended 
to read Prof. Reyburn’s book. 

II. W. C. 


I Soaps and Proteins. 

Soaps and Proteins : Their ('oUoid (li^unstry in Theory 
and Practice. Bv Prof. AI. H. Fischer and others. 
Pp. ix + 272. (Xcwv York; J. Wiley and Sons, 
Inc.; London- Chapman and Hall, Ltd.. 1921.) 
24.?. net. » 

T he principal authoi ot the volume under notice, 
who IS a physiologist, states m his jiretace that 
he is principally interested in tlie colloid chemistry of 
the proteins, that this is too conijilex for diiect analysis, 
and that therefore he turned to tlie soaps, as sufficiently 
analogous to the proteins in their colloidal behaviour 
to enable one “ irom the surer ground of the soap.s 
... to step over into the mo^e slipperv one of the 
proteins.” This view of the possibilities of reasoning 
by analogy^ will strike most people as decidedlv light- 
hearted, even in cases w-here the lesults to be thus 
applied ‘are unassailable, a (ondition which cannot be 
claimed for the author's views on the nature of soap- 
Jiquid systems. 

The experimental work descril>ed consists in the 
preparation of a very large number of pure snaps (in 
the widest sense) and their examination under practi- 
cally one aspect — their power to form gels with water 
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tnd other solvents. The results are used to support 
ihe author’s theory of the sol-gel transforrnation, 
vhich, according to him, is “ a change froi® what is, 
It the higher temperature, essentially a solution of 
'oap in water to that which is, at the lower temperature, 
solution of water tn soap'' The methods of physical 
hcmistry are held to be inapplicable to the latter type, 
nd the author is thus relieved of the task of con- 
sidering the fundamental Vork of Me bain and his 
school. Various experiments ^jre quoted in support 
of this gel theory, thus (p. 80) : “ A drop of phenol- 
fplithalein solution dropped upon a 10 per < ent. 
[sodium stearate w'ater gel remains uncoloured. If, 
fhowever, the gel is ‘^lightly squeezed (which breaks 
tlie encircling hydrated sodium stearate film and 
squeezes out the enclosed solution of soap-in-water), 
the spot turns bright red.” If any one will take the 
troulile to put a drop of indicator on an acid or alkaline 
gelatin gel, he will see it turn without squeezing, so 
.that the behaviour of soap gels is not, as the author 
claims, tcpical or universal, nor is it any clue to that 
ot protein gels. 

The cliapters on proteins are trifling, and analogies 
like that drawn between the heat coagulation of 
albumin and the behaviour o[^ a boiled solution of 
.sodium palmitatc can scarce!}' be taken seriously. 
The .luthor almost throughout dismisses the work of 
other investigators in the airiest fashion , most strik- 
ingly, perhaps, in lus chapters on emulsions and froths. 
Surhu'c and interfacial tensions, adsorption and film- 
formation are all irrelevant • the de( isive factor is a 
curious and no\ «1 plusical property oi the idiases, 
their ” breaking length ” An extraordinary feature 
of the book are the illustrations -half-tones of more 
than 1.^00 Uibes and bottles containing soap solutions 
whiih, at iluir woist, convey nothing *and, at their 
best, no more thfln the text. They ma\ in part 
ac'C'ount lor the high pra e of the book, whic h is dinic ult 
to explain on anv other grounds 


Commercial Metallurgy. 

The Metallur^v of the gammon Metals: Gold. Silret , 
Iron {and Steel), Copper, Lead, an4 Zim, lU !.. s' 
Austin. Inlth edition, re\ ised and cmlarged Tj) 
XMii + 615. (^(‘^^ York- j Wilcyv mid .^mis, Inc. 

T.ondon : (diapman and Hull, Ltd , ic)2i ) nd 

J ^lll-: first edition c^ Prof. Austin’s book uas pub- 
lished in ICJ07- It has now reac lu*d a filth 
editmn. In his prefac-e the author states that since 
1913, the date of the last edition, such radical c-hanges 
and improvements have been made in the metullurgyv of 
the common metals that the present boc?k has been 
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largely rewritten to bring it in accord with present- 
day practice. It is refreshing to come across a book 
which treats metallurgy as a whole and does not, as 
is so frequently the case, subdivide it into the so- 
called ferrous anc! non-^-rrous metallurgy. The 
practice of differentiating the metallurgy of iron and 
its alloys from that of the other metals has its cirigin, 
of course, in the outstanding practical importance of 
these materials and the scale on which they are rnanu- 
laclured, but there is no scientific reason for making 
any distinction of this kind, and indeed, there i.s little 
doubt that if there were more interchange of opinion 
between those engaged in the various metal industries 
it would be of considerable benefit to all concerned. 

The first ten ihapters deal with general metallurgy 
under the headings (i) ores and metals, (2) fuels, (3) 
refractories, (4) the preparation of ores, *(5) crushing, 
grinding, screening, and classifying, (6) metallurgical 
furnac'es, (7) c'ombustion, (8) metallurgical thermo- 
chemistry, (9) roasting, and (10) concentration of ores. 
Inasmuch as these aspects of rntdallurgy are com- 
pressed into 117 jiages, the treatment i^ necessarily 
.somewhat briel. The author, however, has economised 
space m not attianpting to desciibc methods not now 
in use. Compactly as the subjects .ire dealt with, it 
would appe.ar that terseness h.as been c'ariied to an 
extreme m attcanjiting to describe tlie concentration 
of ores by gravity, by c'oncx-ntrating tables, and by 
oil flotation in three pages, a considerable part of 
which is occquc'd with diagrams 

ihe remainder of (he book trea'ts of the metallurgy 
of gold, silver, iron, chopper, Ic'ad, and zinc' in so far us 
extraction and refining processes are c'oncerned. No 
attempt, however, is made to deal with the mechanic'al 
treatment ol met.ils, either in the hot or cold state, 
nor their working up into finished products. One of 
the c haracteristic' features of Americ-an metallurgy is 
its einjihasis on the elficient mechaiiKal handling of 
the m.iteri.ds used in producing the metals and it is 
natural, therefore, to find this as[)ec t of the subject 
well treated The author’s ac ( oiint of the metallurgy 
ol gold, silver, copper, and lead is, on the whole, satis-^ 
lactoiy. The metal iron, however, receives something 
lc->s than its share of credit, lor an attempt is made 
to describe the production ol wrought iron in less than 
three pages. To try to deal with the manufacture 
ol wrought iron without any account of the mechanical 
treatme-nt neccssarv, excejit in the most jierluiictory 
fashion, is certainly unusual With regard to zinc, 
it is somewhat c'lirious that, c onsidering the importance 
ol the present-day jiroduc'tion of c‘lec(rc)lytic zinc, very 
little more thaa one page is dewoted to it. ^ 

The last tw'O chapters *give a brief account of plant 
and equipment and their cost and the business of 
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metallurgy. A satisfactory feature of the book is the 
calculation of furnace charges in reference to typical 
metallurgical operations. As has been generally in- 
dicated^ the book gives a good, if at times too brief, 
account of the principal! operations involved in the 
metallurgy of the six metals discussed. It is well 
printed, particularly well illustrated^ and bears evidence 
of careful and judicious preparation. 

H. C. H. C. 


Scientific Activities in the United States: 

A Biologist’s View. 

Universities and Scientific Life in the United States. 
By Prof. Maurice Caullery. TranV.latcd by James 
H. Woods and Emmet Kusscll. Pp. xvii + 269, 
(Cambridge, Mass. ; Harvard University Press ; 
London ; Oxford University Press, 1922.) 109, 6d. 

net. 

B efore the •'war mter-university exchange of 
professors was much in vogue as between 
Germany and America. More recently several ex- 
changes of this kind have taken place between America 
and France, and Prof. C'aullcry’s book is a result— 
a very useful result — of one of these exchanges. It 
gives a remarkably lucid and sympathetK' interpreta- 
tion of impressions rccen'cd b\ the writer during a 
stay of five months in America m 1916, when he filled 
the post of exdiange professor of biology at Harvard 
and visited many of the priiuipal .seats of learning 
in the United States. 

The greater part of the book is devoted to the 
universities and colh'ges as centres of research and as 
providing the environment in which future workers 
are trained, 'fhese mstiiutions have, in general, 
envisaged as their main task the training and equip- 
ment of their students for successful leadership in 
all branches of social activity ; and they have come 
to recognise that with the incessant extension of the 
fields of application of science to social needs it concerns 
them to provide the best possilije teai lung in ajiphed 
as well as in pure science 'J'lius the tendency is for 
science, as the basis of prepaialion for piactical life, 
to inspire all the activity of the university. 

It is sometimes asserted that the study of science 
in America is apt to be < ramped by an evu'ssively 
utilitarian bias, and such a bias has undoubtedly 
characterised the .State universities, most of which 
originated in the (dlleges for Agriculture and* 
Mechanic Arts ” established under the Morrill Act 
^of 1862. The policy inaugurated by tlrs Act was one 
which Congress adopted owing to the refusal of the 
independent colleges to provide urgently needed 
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teaching in technology. About the same lime the 
growth of scientific knowledge led to the' breaking 
down of (the old uniform curriculum and its replace- 
ment by the elective system, and to the organisation 
of “ Graduate Schools by the more important 
colleges, which thus became full universities and 
began to cultivate a spirit of original research. Com- 
petition with the new State universities soon led to the 
abandonment of the attitude of aloofness in regard 
to applied science and proved beneficial to the interests 
of pure science, both because the broadening of the 
basis of studies in the old institutions brought them 
into closer touch with the nation at large and greatl) 
increased their prosperity and resoU’rces, includinu 
laboratory equipment, and because the State universe 
ties have made, and I'ontinue to make, successful 
efforts towards rivalling the others in the cultivation 
of scientific research of all kinds. 

In this connexion Prof, Caullery is able to elucidate 
and point his argument by reference to sciem e progres-, 
in French institutions, where the Napoleonic system 
of public instruction has shown itself deficient m 
adaptability to changed conditions and faculties 
of science have few points of contact with schools ol 
technology. In America adaptation to their environ- 
ment is reflected in the remarkable growth shown 
by the universities and colleges during the jiast thirty 
years. The student population of the collegiate and 
graduate departments has twice doubled within this 
period, and shows, according to statistics summarised 
recently m Naturk of April i, p. 425, no tendenc) 
towards abatement of this rate of progress. Buildings 
and equipment have more tlian kept pace, their value 
having increa.sed from loS/. to 279/. per student, 
and this is due largely to the enormous development 
of laboratories which ha.s taken place in all branches 
of .science. Recent visitors to th6 United States are 
unanimous m admiring the w'caltli of material equip- 
ment tor science teaching and research, and some even 
describe it as excessive, d’his development has Been 
made jiossible by a belief, firevalent among all classes 
of the community, 111 the prac tical value of sui’h work 
and, es[)ecially for the priv'ate universities, by the 
spirit ol intense loyallv to tlie Alma Mater on the 
part of college graduates. The Harvard rule, that at 
the twenly-fifth anniver.saty of graduation each class 
gives the university a sum of 100,000 dollars, affords 
an example of the very prai tical forms in which this 
spirit manifests itself. 

When the Graduate School movement began there 
arose a demand for facilities for scientific research, and, 
as tins could not at the time “be met in America, 
students reiprted to Europe, and found that of Euro- 
pean countries, Germany best suited their requirements. 
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tradition of Germ^y^s scientific supremacy became 
.nly established^ and for forty years America’s most 
omising young workers, coming under the spell 
this tradition, became for life “ intellectual subjects 
Germany.” A reaction had begun to set in before 
te war, and has acquired considerable force, but the 
erman influence on American science has been pro- 
^und and its effects will bejasting. 

Scientific re.search is unanimously recognised by 
.mencan intellectuals as an esVential function of the 
nivcrsity, but while the material requisites for it 
ave been abundantly supplied, there exist certain 
llthcr conditions less favourable to its development. 
Btudenls come*up to the university ill prepared as 
regards both acquisition of knowledge and intellectual 
iJiscipline. Like many other observers. Prof. Caullery 
regards secondary school teaching as the weakest 
aart of the American system of education. It is, he 
says, not merely that the college is bunlcncd with the 
;ask of imparting knowledge which should have been 
required in the high si'hool, but that the schools defer 
pcoo much to the taste, or rather whim, of the pupil. 

Americans try to compel the child as little as 
ipossiblc, to present life to it under its most smiling 
iform, to spare it opposition, to make work appear to 
it under the form of pleasure rather than of duty . . . ; 
,the}' treat the schoolboy too much like a student, 
to the detriment of healthy intellectual di.scipline.” 
The “spoon feeding” which is consequently resorted 
to in the college (where the student is apt to be treated 
too much like a schoolboy) is unfavourable to the 
development of Capacity tor original work. While 
this does not prevent the tolleges Irom turning out 
graduates well (luahfied to ai hieve success in life, nor 
stifle the ».cvelopmcnt of exceptionally^ gifted in- 
dividuals, in ‘he average' case the college gives “a 
culture not suflk'ieilifly deep to be fertile.” 

The connexion between the college and the graduate 
school ot the University, in wliich most ot the advanccxl 
work in pure science is done, is very close. In all 
except a lew of those universities (aliout thirty) m 
which a graduate school has been developed, it has no 
separate teaching staff y its professors are also those 
of the undergraduate college, althc^ugh the work is 
organised f|uite separately, and is carried out under 
the superintendence of the Dean of the sc’hool. In 
most universities, moreover, the college tradition, with 
its emphasis on athletics and the social side of life, is 
still dominant. Some high authorities m America 
who believe that the destiny of the universities is to 
become primarily great schools of research have urged 
that the time has edme to free the graduate school 
from this domination. Meanwhile there# is a clear 
tendency to create special institutes for research within 
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more or less narrow limits, some being established 
within, or in association with, the universities and 
others with no such connexion. 

As regards the actual contributions to science of 
American universitiA, Pro^ Caullery notes that in 
zoology and general biology, the sciences in which he is 
specially interested^ they have produced of late years 
many very remarkable works. He instances those of 
Edmund Wilson (cytology), E. Conklin (cell-lineage), 
R. G. Harrison (experimental embryology), T. H. 
Morgan (Mendeluin heredity and mutations in Droso- 
phila), Calkins and Woodruff (Infusoria, senescence, 
etc.), and others. 

Scientific activities outside the universities and 
colleges are deal# with by Prof. Caullery in a series 
of interesting sketches of the more important of the 
research institutes, the C'arnegie and Rockefeller and 
other foundations for promoting re.search, the great 
museums, the Eederal .scientific services, and the 
scientific academics and societies. From the first 
category the Mellon Institute for fndustrial Research 
may be selected as an example of an establishment 
for pure research attached to a uiiiversity—Pittsi'iurgh 
' but retaining a large measure of autonomy. A 
manufacturer having a problem to solve turns it over 
with a definite sum of money to the Institute, which 
proceeds to engage the services of a man of science and 
provides the requisite laboratories and equipment. The 
man of science, who is styled a fellow, conducts his 
researches in secrecy, and the re.sults arc the property 
of the donor of the subvention. The plan is reported to 
have worked \ery succe.s.sfully. 

For an indkation of the scale on which scientific 
researc'h is being fostered by these various bodies 
(except the Federal services) and by great industrial 
corporations, one may refer to a bulletin published last 
year l)y the National Research Council, now the chief 
agency for co-ordinating scientific research in America. 
This bulletin (noticed in Nature of August 4 last) 
enumerated 170 bodie^'^ther than universities and 
colleges which pro' 'ideiTui rids lor this purpose of the 
aggiegate annual value in 1920 of more than 18 million^ 
dollars. The Government (Federal and State) grants 
for research in agriculture, engineering, and the in- 
dustrial arts have been estimated to amount to 10 
million dollars in 1921. 


Our Bookshelf. 

A Text-book of Wood. By Herbert .Stone. Pp. vii + 
240 + 41 Plates. (London: Rider and Son, Ltd., 
IJ921.) 215 . net. 

This book deals with the anatomy, physical and * 
mechanical properties, anomalies, defects, and decay 
of wood. Although intended foT: “ advanced students,” 
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it abounds in elementary errors as regards facts, 
botanical and mechanical. For example, the account 
of the production of wood by cambium is truly fan- 
tastic, while the implication is made that when dead 
wood is absorbing water and swelling, the cells of the 
medullary rays exert great pressure l)y reason of their 
turgidily. But quite inexcusable are misquotations 
of various scientific workers, including R. Hartig 
and Matliieu (who is made responsible for the statement 
that heartwood and saijwood are synonymous “ expres- 
sions 

Errors as regards matters of fact are matched by 
the author’s methods of reasoning and the conclusions 
that he draws. According to him the wood-vessels 
cannot have very important functions, “ inasmuch as 
Conifers do without them.” Or, again, he writes of a 
beam under transverse bending load that “ the height 
may be reduced and yet the beam bu stronger ” ; and 
in dealing with median ical tests he not only “ hopes 
and believes,” that practical men do not “ pay any 
attention to the figures so far supplied by physicists,” 
but also advises the aliolition of ‘‘ all calculations what- 
soever.” A number of excellent photographs of wood- 
structure impart some value to the book. 

Textile Destm and Colour : Elementary Weaves and 
Figured Fabrics. By W. Watson. Second edition, 
with an Appendix on Standard Yarns, Weaves, 
and Fabrics. Pp. xi + 436. (London: Longmans, 
Green and (o., 1921.) 219. net. 

The comprehensiveness of Mr. Watson’s training is 
reflected from the pages of tins book. A student in 
the Textile Industries departments of the University 
of Leeds and the Bradford Technical College, and 
successively head of the Textile Departments at Salford 
and the Royal Technical College, Glasgow, Mr. Watson 
has naturally produced a volume wJiich is both broad 
in outlook and sequential in treatment. In the maze 
of small weave effects, for example, it is so easy to 
degenerate into mere statement and illustration that 
any writer who can introduce a sequential and 
reasonable treatment leading to that imaginative 
insight, which is so much to be desired in the cloth 
constructor, is to be congratulated. In the future 
probably more conventional scientific treatment of 
the structures here referred to will be necessary, for 
not only do such matters as combinations and per- 
mutations appear, but, asW^as quite accidentally 
discov^cred at the meeting (tr^he Mathematical Asso- 
ciation last year, the problem of sateen cloth structure 
* is the problem of atomic grouping in crystal structure. 
Mr. Watson’s treatment of the colour problems 
involved in textile designing is by no means so sati‘>- 
factory : it largelv rc'')lveb itself into “colour and 
weave” foiTn. Tlie technical treatment of figured 
fabrics is excellent, and tlie appendix upon Standard 
Fabric should prove very useful to all designers and 
manufacturers. A. F. B. 

Principia Ethica. By Dr. George Edward Moore.. 
Pp. xxvii + 232. (Cambridge: At the University 
Press, 1922.) i^s. net. ^ • 

'This volume is the reprint of the famous and much- 
discussed treatise of Dr. G. E. Moore, the present Editor 
of Mind, which was firSt published in 1903. Readers 
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will turn at once with interest to the brief note added 
to the preface in which the author tells us that he is 
still in agreement with its main tendency and con- 
clusions. His thesis is 'that “good” is indefinable, 
but that “ the good ” can be defined. The good is 
the thing, simple or complex to any degree, to which 
the indefinable predicate good belongs. lie illustrates 
his meaning by an extreme case. He asks us to imagine 
a world exceedingly beautiful, and then to imagine the 
ugliest world it is possible. to conceive. We are asked, 
m foenparmg these wonJds, ‘to accept the limitation 
that “ we are not entitled to imagine that any human 
being ever has, or ever, by any possibility, can, live 
in either.” Is it irrational, he asks, to hold that it is 
better that the one should exist and not the other 
To most students of ethics the limitation makes tin 
question nonsense in the literal meaning of the term 
It is interesting to find that Dr. Moore can still think- 
it a rational question after the lapse of twenty years 
Yet we must admit the force of his logic, for if value 
IS to have any meaning at all to the realist, it can onh 
be by finding some way of attaching it to the objei t 
and presenting it in complete abstraction from tin- 
subject, for the mind is limited in its activity to 
contemplation. 

Rocks and Fossils and How to identijy Them. lf\ 

J. H. Crabtree. Pp. 63. (London : The Epwortli 

Press ; J. Alfred Sharp, n.d ) is. od. net. 

We have here a bonk, very prettily illustrated by photo- 
graphs ; but the text is not m keeping with the author’s 
daring statement that “geology is, of all concrete 
.science studies, most exai't m its observations and 
conclusions.” The loss of land at Dunwidi (}). 1 1) 
should not be ascribed to subsidence ; faults (p. 18) 
do not imply that “ the two parts are pitched at 
different angles ” ; limestones are said to he “ generally 
combined with mineral matter ” Radiolaria are 
photographed in one ol the admirable plates as “ flinty 
shell remains of foraminifera ” ; and m another plate 
a very mixed assemblage of fossils, including hal} sites 
and Fenestella, is attributed to the Old Red .Sandstone. 
“ Interlocking teeth ” are given as a (.haracteristu 
of Labyrmthodon, and Tyrannosaurus is said to have 
preyed upon the mammoth. We must not dilate on 
the reappearance of Eozoon and the “ Lauren tian 
system,” or on the “boreal climate” of the Trias 
(p. 56). If we interpret his remarks on “ sauroid 
fishes ” as referring to Sauripteriis, the author has 
Iieen diligent m his reading, and we must regret that 
he has shown so little regard for exactitude in “ obser- 
vations and conclusions.” ^ G. A. J. C. 

The Mineral Resources of Burma. By N. M. Penzer. 

(Fedenj^tion of Briti.sh Industries : Intelligence 

Department.) Pp. viii-fiyb. (London: G. 

Roi^tledgc and Sons, Ltd. ; New York : E. P. 

Dutton and Co., 1922.) 319. 6 d. net. 

Mr. Penzer, on behalf of the Federation of British 
Industries, has undertaken with conspicuous success 
the,, task of summarising the information hitherto 
inconveniently scattered through various unrelated 
publications concerning the mineral resources of the 
province of«‘Burma. He has taken care to secure the 
co-operation of recognised authorities with special 
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peal experience, such as Sir George Scott, Mr. La 
Touche, ‘and Dr. Coggin Brown ; and the result is a 
•eference work of exceptional value to prospectors 
ind commercial men. In addition to precise sum- 
naries of the recorded information regarding each 
nineral occurrence, the book contains a very useful 
iketch of the physical geography, geology, history, 
idministrati\e systems and communications of Burma, 
i full index to the local vernacular names in common 
ise, and a very full, conveniently classified bibliography. 

Hi • 

The Statesman's Year-Book : Statistical and Historical 
Annual of the States of the World for the Year 1922. 
Edited by Sir John Scott Keltic and Dr. M. Epstein. 
;;9th Annual Publication. Revised after Official 
Returns. Pp. xlvii + 1568. (London: Macmillan 
and ( o., , 1922.) 20s. net. 

The new edition of the “ Statesman’s Year-Book,” which 
ippears earlier than usual this year, maintains all the 
eatures that have gained for it a unique place among 
,’olumes of reference. The number of independent 
itates has now been increased by the addition of 
Zg)'pt and Lithuania. Various secession states, the 
;tatus of which is not yet fully recognised, are still 
;rouped with their parent countries. The organi.sation 
if the Irish Tree State, together with the full Treaty 
let ween Great Britain and Ireland, arc given m the 
ntroductory pages, which also furnish information 
in the organisation of the League of Nations and the 
[inpenal and Washington Conferences. While the 
vhole volume has, as usual, been carefully revised, 
ipecial attention has lieen devoted to Russia and China 
^Ve note some discrepancies in the figures for area 
ind population of the countries detached from Russia, 
IS given under the heading of Russia, and of those 
rountries respectively ; but the last census returns in 
:his part of Europe were by no means complete. Two 
joloured maps show tlie division of Upper Silesia by 
;hc League of Nations and the Burgcnland settlement 
lietween .\ustria and Hungary. 

The Ann ml Register ; A Revmv of Public Eiwnts at 
Home a 1(1 Abroad for the Year 1921* Pp. xii I- 332 
I- 180. ■ Longmans, Green and Co,. 1922.) 

30i. net. 

PuK scope of tlie “ Annual Register ” is well indicated 
by Its sub-title, and a truly remarkable amount of 
information is gathered together within the covers of 
the \olume. Part i consists of some three hundred 
[lages, of which about half are devoted to events of 
importance occurring m ICngland during the year : a 
large portion of this se,^'tion deals with events m Ireland, 
culminating with the Peace (Conference in London and 
the signature of the treaty of peace. The remainder 
af Part r is devoted to brief summaries of^mtstanding 
events in other countries of the world. I’art 2 is of 
li more general nature and contains, amotjg other 
items, a retrospect of science during tlie past year. 
The section is divided into two parts dealing w'lth the 
biological and physical sciences respectively, and all 
[outstanding events in the world of science appear to 
be mentioned. 

To cover the ground, the articles are of necessity 
brief, but the whole is welded togethir so skilfully 
that the volume, besides serving as a comprehensive 
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reference book for world affairs, provides an in- 
teresting and readable account of man’s activities 
during the year 1921. 

Cotton Spinning. By W. Scott Taggart. Vol. II. Sixth 
edition wit’.i Appendix.^ Pp. xv + 291. (London: 
Macmillan and Co., Ltd., 1921.) Ss. 6 d. net. 

It is not sill prising that Mr. Scott I'aggart’s work on 
“ ('olton Spinning .should already be in its sixth 
edition. Books of this type arrange themselves under 
one of two heads- either they are “descriptive” 
or they are “ demonstrative ” • rarely are they both. 
This w'ork, although bv no means void of the “ why ” 
and “ wdierefore ” and the “ for ” and “ against,” is 
mainly descriptive. Thus in dealing with the dis- 
tribution of drafts on jiages 259 to 266, “ filire move- 
ment ” docs not seem to have been considered, with 
the result that •even here Mr. Taggart is in dilTu'ultics 
in making theory fit with practue. But the treat- 
ment of each section of the subject throughout is so 
clear and concise that even the very limitations of the 
treatment stand out clearlv and thus are not dangerous. 
This book should (crtamly be in the hands, not only 
of every cotton spinner, butof every spinner of materials 
of a like nature. • A. F. B. 

A History of the Assoiiation Psychology. By Prof, 
11 . C. Warren. Pp. x -1-328 + 1 (hart. (London: 

( onstablc and Co., I.td.. 1921.) i6s'. 

The volume under notice, liy the well-known professor 
of Prmieton Universitv, contains a great deal of 
matter which cannot fail to lie useful to the student, 
and it is presented in a servit'eable form. It is not, 
however, as the title would lead us to cxpei't, a history 
of the movement in mental .science which followed the 
adoption of the empirical priiK iples of ITume and 
explained knowledge by the laws of association, — a 
theory often describi’d by its critic's as psyi'hological 
atomism. It is rather an attempt to show that an 
idea which has no history is to be discovered in all 
the historical systems of philosojihy. It begins with 
the am umt philosophy of Greei e and ends with an 
a('('ount of some of the jisychological e.xperiincnts now 
being ('onducted in ('ollege laboratories and reported 
in current journals. 

Lubricating and Allied Oils. By E. A. Isvans. Foreword 
by Sir ('harles CHoers Wakefield. (The Directly- 
U^efiil Technical Series.) Pp. xv i 128. (London: 
Chapman and Hall, Ltd., 1921.) Price 95. ()d. net. 
'The greater part of this book is taken up with descrip- 
tions of the physical and chemical tests usiiall) carried 
out on oils with the view of determining their com- 
mercial value. Sufficient is gi\ en to enable the chemist 
to carry out these tests in the orthodox manner and 
to reduce the results. 'The book should also be of 
value to the engineer, who must understand the 
meaning of the experimental results , his rec^uirements 
are considered m later chapters on the selection of 
lubricants and oils employeu in practice. Most of the 
existing works on lubrii ation and lubricants are too 
comprehensive and technical to be of much service to 
the user of oils, and th§ author of the present work is 
to be commended for the brief and clear account of 
the principal properties he has presented. 
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Letters to the Editor. 

1 7 he Editor does not hold himself responsible for 
opinions expressed hy his correspondents. Neither 
can he undertake to return^ or to correspond with 
the 'Waiters of rejected^ manuscripts intended for 
this or any other part of NATURE. No notice n 
taken of anonymous commumcattons ] 

Interspecific Sterility. 

The implications of modem genetics have been so 
little considered by biologists in Ibis country that the 
criticisui of my address by Dr. Cunningham (Nature, 
June 17), though in purpose destructive, is not 
unwelcome. Of the points he raises one chieily calls 
for reply I directed once more the attention 
of naturalists to the fact that we still await the 
production of an indubitably sterile hybrid from 
completely fertile parents which have arisen under 
critical ob.scrvation fiom a single common origin. 
So far as our, knowledge goes, all the domesticated 
races — for example, of dogs, of pigeons, of fowls 
among animals ; and of cabbages, of peas, of Primula 
sinen\n, and many more among plants — when inter- 
crossed among themselves never produce this sterility 
in their mongrels, though the races are often distinct 
enough to pass for species lint if we begin crossing 
natural species, even those which on our leckoning 
must be very closely allied, we constantly find either 
that they will not interbreed, or that, if they can be 
crossed, the result is more or less sterile J 3 r Cunning- 
ham takes exception to my speaking of this inter- 
specific sterility as the chief attnbute of spiecies, 
but he will not dispute that it is a chief attribute of 
species. 

The races of fowls might, as he holds, on account 
of their enormous diyergences, be without impro- 
priety compared to natural .species 'fliey may 
also, as he thinks, all de.scend from Galium bankwa 
(though I find that dithcult to believe) , but inasmuch 
as they do not show interspecific sterility they do not 
help us to understand how that peculiar property 
of .species arose in evolution In contemporary varia- 
tion we witness the origin of many classes of dilfer- 
ences, but not this ; yet by hypothesis it must again 
and again have arisen in the course of evolution of 
species from a (ommon ancestry. The difficulty is 
no new one, but I emphasised it because naturalists 
should take it more seriously than they have done 
hitherto. Especially now that a great deal of 
experimental breeding is in progress, watch should 
be kept for such an occurrence. I by no means 
declare that the event cannot ^htifipcn, but, .so far as 
I know, it has not been vvitne.ssed yet. 

Dr. Cunningham tries to fill the gap by adducing 
two instances The first is that of Oenothera gigas. 
Nbw I had not forgotten the tetraploids, which so 
often do not breed freely with diploids, but the 
apiphcability of that exanijile is exceedingly doubtful. 
Interspecific sterility or iiu'ompatibility may well be 
a consequence of nuclear diversity, though we can 
scarcely regard an unresoh ed pair of twins, such as 
the tetraploid must be, a.s a .specifically distinct 
organism. 

His second illustration, if authentic, would be 
more nearly what is wanted He says that “two 
mutants of Drosophila in Morgan's experiments are 
almost completely sterile with one another.” The 
allusion is probably to a paper of Metz and Bridges 
(J|roc. Nat, Acad, Sci., 1917, in. p 673), in which they 
claimed to have found two ‘mutants of D. virilis 
which gave part^ily sterile hybrids when intercrossed. 
Dr. Cunningham is not perhaps aware that this claim 
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was afterwards wiflfdiwiwn QHd,, 1920, vi. 

p. 421), ihasmudi as one of the miiMts^as^tind to 
have been partially steriJe. Metz and Bridges did 
adduce another example, in D. ampelophila, but for 
a variety of reasons that, even if substantiated, would 
scarcely be to the point. As a matter of fact, how- 
ever, in so far as opportunity of repeating the 
cross has occurred, complete fertility resulted. ‘ I 
know of no other example to which Dr. Cunningham 
can be referring. 

Mr. Crowther (Nature, June 17, p. 777) mistakes 
my meaning. It is, as he says, not difficult to 
" imagine “ interspecific " steVility produced by a 
gradual (or sudden) modification. That sterility may 
(|nite reasonably be supposed to be due to the in- 
ability of certain chromosomes to conjugate, and Mr. 
Crowthcr’s simile of the sword and the scabbard may 
serve to depict the .sort of thing we might expect to 
happen. But the difficulty is that We have never 
seen it happen to swords and scabbards which wc 
know to have belonged originally to each other. On 
the contrary, they seem always to fit each other, 
whatever diversities they may have acquired. 

W. Bateson. 

July 2, 1922. 


Geology and the Nebular Theory. 

I DO not deserve the reproaches of Prof. Coleman 
(Nature, June 17, p. 775). My molten earth did 
not, m point of fact, owe its tlu'rmal energy to 
primitive conden.sation, but to accumulated radio- 
active heat, as the concluding part of my lectUre 
might have shown. 1 am committed neither to the 
nebular theory nor to the plaiietcsimal theory. 

Had 1 adopted the wider definition of the Archexan 
favoured by Prof Coleman, 1 could not, of course, 
have described the Artha'an sediments as scanty, I 
referred to an Archa'an limited to the Keewatin, 
and to the I.aurentuin outpourings of granitic 
materials. The Keewatin is generally de.scnbtd as 
mainly volcanic m origin. The definition of Arch.ipan 
and Algonkian favoured by Van Hisc and Leith 
(Bulletin 360 of the United States Geol. Survey) would 
bear me out. 

While many geologists would agree with Prof. 
Coleman as to his estimates of Archaean sediments, 
many, I think, 'will disagree with him in his contention 
that there was nothing exceptional in the thermal 
conditions attending the LaureiYtian 1 evolution 
Ihof. Coleman’s most interesting discovery of an 
ice age m Huroman times has, I submit, nothing 
to do with the matter. On the other hand, 1 think 
geologists m their interpretation of the Archaean 
should keep in mind the possibility (or probability) 
that the phenomena observed are due to paroxysmal 
thermal developments traceable to deep-seated radio- 
active substances : and that these developments, 
which appear to have been woPd-wide in extension, 
may have been sufficiently intense to have closed a 
biological era So that, in fact, we have in the 
Archiean tfie almost obliterated record of a prior 
geological age. J. Joly. 

Trinity College, Dublin 


, I Have read with interest Prof. Coleman's timely.^ 
reminder, in Nature of June 17, p. 775, of the 
essentially intrusive relations of the Archaean and of 
the freiqiiently made deduction that the oldest visible 
rocks of the, earth’s surface are sedimentary. Of 
course this deduction is perfectly sound, provided the 
age of an, intrusive rock is tafeen, as, has ^een the 





inftilty 

ilfcftbi 6 & a^ifMsom^ 

iter intruplHi© iuas^ea bf-gimllatr composition, sii^h 
Jnsideiitibn seem^ forced upon us. 

I the banded character of tlie Archaean gneiss 
a partial derivation by melting from some 
tratifOrm materials such as sedimentary or volcanic 
locks, or at any rate from rocks showing marked 
InjaU-scale differentiation bito basic and acid types. 
. [ do not think that stratiform differentiation flunng 
r previous to crystallisation can be seriously put 
orward as a cause of the banding, m view of the 
arity of this phenomenon in more recent granites, and 
^he fact that in them it is largely a marginal effect 
? May we not then have m these Archaean gneisses 
Sthe recrysiallited remnants of still older sediments 
;and lavas, and who is to say that they may not also 
embrace portions of the original surface on which 
water first settled, but so obscured by rccrystallisa- 
gtion that the question of its molten or planetesimal 
pririn is now unsolvable ? 

^ The difference between the two views is simply 
.^at one regards the history of sedimentation on the 
earth as cut off sharply by intrusion, while the other 
s'ees it extending still further back into the mists of 
the past, beyond the point where human vision is 
any longer capable of discrimination. Where, on 
either view, i.s the decisive criterion between the 
nebular and planetesimal hypotheses ? 

W. 13. Wright. 

Manchester, June 27, 1922. 






Wegener’s Displacement Theory. 

,, Wegener’s speculations have attracted so much 
attention that there must be many who w(;iild be 
glad to find some simple means of testing his fittings 
and coincidences for themselves. Owing to the 
■distortion pre.scnt in all maps such tests must be 
carried out on globe. Wegener himself uses 
tracing paper, which must be cut and sla.slied in 
order that it may even approximately fit the surface ; 
and any one who has tried it will admit that it is 
difficult to obtain satisfactory results. An ea.sicr plan 
is to roll c'lt a lump of modelling wax or pla.sticinc 
►into a sheet of moderate thickness. The sheet may 
then be pressed upQp the globe and cut to the required 
fehape. According to my own experience, the best 
method is to cut the sheet a little smaller than the 
area that is to be represented, so that the actual 
■mi^gin appears all round it, and to build it outwards 
ito 'this margin by the addition of small piece.s of wax. 
fOld plasticine which has become rather dry works 
^Very well and does not stick to the globe. 

' But much more precise tests can be carricrl m.t with 
the help of some form of triangular compasses. The 
1:hree points of the compasses may be placed on three 
critical points of the globe and afterwards transferred, 
withopt altering their relative positions, to any other 
part of the globe that may be desired. Tho ordinary 
triangular compasses of the draughtsman are \'cry 
little use upon a spherical surface, but a, fairly 
Convenient instrument can be constructed with an 
ordinary oiie-jointed two-foot rule as its basis. - 
A point about an inch long is fixed near the joint, and 
Caeh atm is provided with a sliding carrier. Each 
ca^c^ beprs a short sleeve through which a pointed 
such as a knitting needle, ^des rather stiffly, 
^i^rbds forin ijhe o^ier two ajjd alb fhree 


ihay stattd . 

the/pbiBts may' all be of fixed, 
tronblesomfe of the adjustments requiJce 4 .,.bSi!‘‘;^e 
straight-armed fom? will b® avoided. ' i!, . \ 

This is not the place to discuss Wegener^a 
but the use of triangular compasses seems tojsb^w ' 
that a rather high degree of plasticity is 
in the masses of " Sial ” in order to prodt^b^" ^ 

coincidences on which he bases his calculation 
probability that his theory is correct. \ “r , ' ^ 

Philip . 

Sedgwick Museum, ' 

Cambridge, June 21. - ’ 

Opalescence Phenomena in Liquid Mixtdfijlr , 

It is well known that liquids which mix completely 
above a certam«critical temperature, e.g. phenoLand 
water, exhibit a strong and characteristic opal" 
escence as the temperature of the mixtipro is lowered ^ 
to a point .slightly above that at which the Gom-si 
ponents separate. A quantitative theory of’ this . 
phenomenon was put forward by Einstein (Annofifn 
der Physik, vol. 33, 1910) on the basis of thetmCM ■ 
dynamical reasoning, the spontaneous local fiuctaa-^ 
tions of concentration of the mixture being taken' 
into account and the light-scattering due to' tho 
resulting fluctuations of refractive index! being 
evaluated. He obtained as the expression for the,* 
light-scattering 

rr*(M/Nx*) . per unit volume, ^ 

where fi is the refractive index of the mixture and 
("(log p)ldK expresses the rate of change of the vapQUr 
pre.ssure of one of the components with concentration, 
a quantity which becomes very large as the Oritf&al , 
temperature and concentration are approach^, tlii^ 
giving rise to a marked opalescence. It shonld be 
pointed out, however, that EmStein’s expressibn Aoes 
not include the whole effect, for we have also '> 
consider the result of the fluctuation of density hf'eiiner 
component taken separately, and to add to Einstein'a 
formula ^ 

(rVl8)(RT/NX*)D3l(Mi‘‘- l)»(V + 2)* 

where ^1, /Sj, ix^, fi^ are respectively the compreasi^ 
bihties and refractive indices of the components. 
Further, the light-scattering due to the anl$otfopy 
and arbitrary orientation of the molecules of 
components has also to be added. 

The result of these corrections of Einst^ilvs 
investigation may briefly be indicated. Vcjty^ nsaj: , 
the temperature at which the mixture sbpaWtt^S 
into two phases, the fluctuations of concentfodPoH , 
contribute by far the larger portion of the effect.*' 
But at higher and lower temperatures the effe^. 
of fluctuations of density and molecular , anispiTQpy , 
are no longer negligible, and when the temp^atqre 
is sufficiently removed from the critical .point they , . 
form a substantial part of the whole. Further, the 
increase in relative importance of the effect , of 
molecular anisotropy in these circumstances sbomd \ 
result in an increase in the proportion of unpoHnse^ 
light in the transversely-scattered beam as we' recede ' 
.from the critical temperature. ^ 

The foregoing inuications of theory havef . 

confirmed generally in a series of experiip^ttf -'o’^ 
a tride range of temperatures on li^tF-ste^rro ^ 
un dei^^ m, ' the- 






and abpv0 the 
separately oaa 

than the crifi(3^1;jp03tat^a^’^e;;^^a^ 
in the polarisation of the^ gcatteited are/^pev: 
easily observed. • ‘ \ / 

It IS clear that the ease of liquids which are com- 
pletely miscible at ordinary tcmiferatures stands on 
the same footing as that of imperfectly miscible 
liquids above the critical temperature, and the recent 
observations of W. H. Martin on, this point {Jour. 
Phy. Chem., Jan. 1922) agree with the indications 
of the theory outlined above. 

I may take this opportunity of directing attention 
to a very important result observed in experiments 
on hght-scattcring in liquids conducted by Mr. 
Seshagin Rao and the writer. It is found that the 
molecular anisotropy which results in a scattering 
of hnpolariscd light is noticeably a f unchon of the 
frequency of the incident light. This indicates that 
the anisotropy is really due to the difference of the 
Optical frequencies of the niolccme in different 
dieections, a conclusion which has a bearing on the 
recent interesting work of Havelock (Proc. Roy. 
Sop.', May J922), Debye and others have suggested 
that some molecules possess an appreciable permanent 
electric moment, ana would thus exercise perceptible 
Offenting influences on each other even in the gaseous 
and liquid states. Indications are already forth- 
coming that this Smay exercise an observable in- 
flluence on the phenomena of molecular scattering of 
nght.^ 

Finally, it may be mentioned that a very carefully 
cari^ out series of experiments on the light- 
scattering in ether, benzene, and normal pentane, 
over a large range of temperatures above and below 
the critical temperature, has confirmed (juantita- 
tively the Einstein-Smoluchowski theory of molecular 
ottering of light. C. V. Raman, 

,110 Bowbazar Street, 

Calcutta, May 25, 1922. 


Transcription of Russian Names. 

, Mr. Druce’s letter in Nature of June 17, p. 777, 
makes little of my typographical objection to a Czech 
transcription for the names of Russian men of science, 
by’ saying that Naturiv and other journals already 
employ letters with diacritical marks For my part, 
I venture to estimate tliat not one in twenty English 
neW^apers has Czech type among its founts, or, if 
it h4d, would know how to use it in transcription 
Are, then, Russian scientific names to be rendered on 
■ one System in Nature and on another in almost every 
other newspaper — or even book ? And are Russian 
scientific names ^ to be rendered differently from 
Russian literary and musical names — or jilace- 
names ? 

< Nobody questions that it is possible, and indeed easy, 
to. transliterate Russian into Czech, all Slavonic 
temgues being closely akin. But is it more helpful 
tO' Britons to render h by c than by ch, or m bv c than 
by even though you save a letter by d^ung so ? 
, (f wonkier how many Britons would pronounte this 
” correctly!) Czech journals naturally transciibe 
Russian names into Czech, but that seems to be no 
reason why journals in other languages should do so. 

Mr. Bruce, by the way, ignores my remark that 
Serbo-Crbatian, " with its ready-made official system 
of transliterating Cyrillic into Latin characters, has 
as good a claim as Czech, if a Slavonic language is to 
b© u?jed for this purpose. . • 

* SuTely -vehat is wajited ii^ this pountry to replace 
the ola * coUventlOi^l Freiufh , and ..German. 
hybrid) 

. NO, 


aelle^, 

not use it ?' "" “ ’ ^:t>WAkl5 pLElpHfeJl;" ] 

Royal Geographical Society, ^ 


Kensington Gore, 
London, S.W.7, June 25. 


' '2/. 


The Influence of Science. 

The defect of the disappearance of Greek from 
scientific education makes itself felt in the treatment 
of the history of science (Nature, June 24, p. Hot), 
The controversy between Galileo and the Inquisition 
was carried out with pretended hostility, but amicably 
m reality in the manners of good scientific society, 
as an academic univer.sity disputation on an agreed 
accepted thesis, taken from Plutarch’s " Aetia 
Pliysica,” the source of such disputations as “An 
detur vacuum?” or “ de tempore,” or whethei* the 
tide is due to the influence of the moon. 

The Pythagoreans were prepared to maintain 
against all comers that the sun was the centre of 
our cosmos, in opposition to the Stoic philosophers; 
and so on for other subjects of disputation in the 
Univer.sity of Athens 

Mr. Lones, of the Patent Office, has retrieved for 
us at last the passages in “ De caelo ” and elsewhere, 
of Aristotle that set Galileo to make a test by experi- 
ment, with the two weights dropped from the Cam- 
panile of Pisa, of density such as not to be affected 
appreciably by the resistance of the air. The weights 
struck the ground with one thud apparently ; but 
if Galileo had thrown hiin.self over after, liis thud 
would have been distinctly later. 

Bocau.se Aristotle was discussing the terminal 
velocity of ram and hailstones, or even a meteoric' 
stone, from a height lugh up in the air, the ascent of 
a bubble m air, or else in water, compared with a 
stone sinking; he had no air-pump except his lungs, 
he could not be certain wlicther aii w’as really a 
substance in Nature. ' ' 

“ Don’ts for Students in Science and Hi.story,” 
compiled by (h S. Boulger (Tract 74, Catholic Truth 
Society), should be consulted before accepting the 
common version of many similar controversial stories. 
Huxley is qubted, writing to Prof. Mivart m 1885 : 
“ 1 gave some attention to the case of Galileo when 1 
was in Italy, and I arrived at the cbnclu.sion the Pope 
and College of Carthnals had rather the best of it.” 
And so the Inquisition w^as entitled to a parting 
shot of jubilation, a.s it would bo again to-day on the 
doctrine of Relativity. 

The rival theories of the Greek philosophers could 
serve as dialectical exercises till the crucial experi- 
ment of the " optic tube of Ficsole ” ; and here Galileo' 
destroyed all previous uncertainty liy his use of the 
telescope, the most powerfuli'mstrument in history 
for revolutionising the ideas of science. 

G. Greenhill. 

Staple ^nn, June 27, 1922. • - 


[Fortunately, inability to maintain a scidntifi;? 
the.sis before philosojihic or other authorities fib 
longer involves such penalties as those' to whibh 
Galileo was subjected. The whole purpose pf ; |h|fi 
article to which Sir George Greenhill refers 
show tliat the freedom of experimental 
secufed had, far-reaching social 7 arid^ -if 
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i V of^the^ ^hbwtt ^ tne accom- 

"^iinyihg photograph was at one time Brompton 
Park, a fine estate famous for its snipe-shooting and 
for its mild and salubrious air. In 1675 the park 
became a market-garden, the first of its kind in England. 
A short distance eastwards was Knightsbridge, an 
i)utl>dng hamlet of Lonckm, the scene of frequent 
skirmishes during the Civil War. Cromwell’s Essoria- 


HOJtf^ERS’^NEl i! 

Started from Hyde Park Corner at !pteirvals 

in bands for mutqpl protection, and a bell -yrftk rung 
to warn pedestrians when •the party was abouV^b set 
out. Thus the effective history of the district for our 
purpose begins in 1851, when the great Intetftftiional 
Exhibition was opened in Hyde Park. Its initiation 
and success were largely due to the J^rince Cojtsort, 
and appropriately, therefore, the estate, whidi xvas 



tion with the district — there is a tradition that he lived 
I near what is now Queen’s Gate — is prcseiwed in the 
name Cromwell Road. Knightsbridge and lironipLon 
maintained tlieir .sequestered character until com- 
iparatively recent times. It is recorded that until the 
,, middle of the nineteenth century, which must be well 
, Vith|n the memory of the oldest inhabitant, people 

ft Is fitting that Natvre should take advantage of the method of obUin- 
ineaoa of nenal photography. Arranjteraents 


— ... r— 'tofjra, 

^ !ihort aeries vf Articles dealing ^'h (^rtain'London 
jUustraj^.J^ such pbdto^hi* .The 1ii>t bf 



purchased for the modest sum of 150,000^. ffom the 
pnifits of the E.xhibition, is dominated on the northern 
and higher side bv the Albert Memorial in Kensington 
Gardens and by the Royal Albert TIall. Would it be 
possible to find, in the whole educational history Of tbe 
country, an example of money spent to greater advan- 
tage for the promotion of scienee and art ? SiteS/haye 
been provided for a splendid group of ediig^tion^ anil 
public buildings and in addition a consider&b^e ^nual 
income is received whicii is devoted to , scier^if^ pur- ■ 
• The: Exhibition of 1851 jus^fied t|^e-\hot)eg pf 
't^^heTOr^-^e njiiete^niirc^tufy 
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Institute for the Advancement of Technical vision 
BdtitJaiion. The Institute was formed in 1878 by the Union, 


special* buildir^g 


Impe3^‘Cwege 


latery Companies of \he City of London, one of its The foregoing list by no means exhausts the building 
pripcipal objects being the establishment of the at South Kensington. The Natural History Museum 

Central Technical College ,to supply higher technical (a branch of the British Museum) is in grey Wrra-tottii, 

eduction to produetiwe industry. It was designed built to the designs of Alfred Waterhouse, and’ WW 

pr^inally as the coping-stone taf a system of technical finished in 1880. It is both a museum and 

schools, and particularly for the training of technical for natural history study and research. The ‘Rbyul 

teachers. The foundation-stone of the College was College of Music, a less austere enterprise/ was built ’ 

laid by the Prince of Wales in 1881, and the building by Sir Arthur Ifiomfield and opened in 1894'; and, 

was completed three years later. Its work is now Royal School of Art Needlework and the headqus^rs 

confined to engineering education, and it is one of the of the Royal Geographical Society in Kensington ' 

lafcest and best-equipped schools for this subject in Gore must also«be mentioned. 

® o 1.-' „i. 1 *. 


the country. 


Some final reflections. First and most ‘Obylous, 


The next important movement, which had for its the available space at South Kensingtor^is nowjWacti- 

ibject the development of teaching and research in cally exhausted. Almost the only science w|iiw has 

ipplied science, culminated in 1907 in the establish- not been practised at South Kensington is ' town 

raent of the Imperial College of Science and Technology, planning, and there can be no doubt that tho area 

to which a Royal Charter was granted. The Board might have been planned more economically. ^UCh 

jf Education transferred to the new governing body still remains to be done in providing new departments 

jf the Imperial College the control of the Royal College of pure and applied science Under no possipl© re- 

y( Science and the Royal School of Mines ; and the organi.sation ol higher education in tfie meUopoKs 

Central Technical College, renamed the City and can South Kensington cease to be a most important 

Guilds (Engineering) Cx)llege, was also brought into centre for education and research in science and art. 

the scheme of common administration. Remarkable It has great resources in traditions, in men, in material^ J 

progress has since been made in developing the re- and if, like Oxford, it is already the home of some lost 

sources of the colleges for teaching and research. A causes, it has a marvellous power of adapting Jtself 

lew building has been erected for the Royal School to new conditions. , 


Dark Nebulae.^ 

By Prof. H. N. Russell, Mount Wilson Observatory. , ‘ 

I T is now generally believed that many of the dark them, apparently without much change in cbloitf J 
markings in the Milky Way, and dark starless but in some examples ® stars imbedded in dense 
regions in the sky, are produced by the interposition luminous nebulosity are abnormally red. 
af huge obscuring clouds between us and the more Of the various forms in which matter may be.i^is- 
remote st<ir. A long list of such darlf markings has tributcd in space, by far the most efficient in produciag 
been given by Baniprd,*'* who has done more than anyone obscuration is fine dust, since this has the greatest 
else to point out their importance and probable nature, superficial area per unit of mass. In a cloud pcanposed 
In some cases, as in the Pleiades, Orion, and Ophiuchus, of spherical particles of radius r and density /P',,,dis+ 


else to point out their importance and probable nature, superficial area per unit of mass. In a cloud pcanposed 

In some cases, as in the Pleiades, Orion, and Ophiuchus, of spherical particles of radius r and density /P',,,dis+ 

these “ regions of obscuration ” merge into faintly tributed at random so that the average quantity ;t)f 

luminous nebulosity in the vicinity of certain stars, in matter per unit volume is d, the extinction of a beam 

such a way that there ran be no doubt that they lie of light in passing through this cloud will b® ^ Stellar 


near these stars in space. 

It thus appears that the obscuring massc'- or dark 


magnitudes per unit of distance, where 

The numerical factor is independent of the physicai 


nebuliE in Ophiuchus and Scorpius are at a distance units which are employed. The factor q is introduced 

6f too to 150 parseef, those in Taurus at probably to take account of the complications which occur 

a,bout the same distance, and thos^ m Orion some 200 the size of the particle becomes comparable with the 

parsecs from us, while the dimensions of the individual wave-lengths of light.^ For particles more than tWO 


clouds are themselves measured in parsecs. ' or three wave-lengths in diameter q is sensibly equal, 

T The occurrence of these three great regions of to unity. For smaller particles it increases atid js a' 
obscuration within a distance which is so small com- maximum, 2*56, when the circumference of the ^r^cle 
pared with that of the galactic clouds indicates that is 1*12 time.s the wave-length. It then rtpidly 
sweb objects are probably of great cosmical temperature. , diminishes and becomes nearly equal to 14/3 x, (ait/ A)., 
^ /Thlfese dark nebulae usually appear to be quite opaque, for particles of less than half this diameter.* 

the stars can be seen faintly through ; searos, f. h.. and Bubble, e. p., xbxd., 32, 1920 
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qjr is a maximum, ^'4^^ 

the wave-length. ' - , . > . 

For clouds of' the same ’mean' density d 
reaches sharp maximum when the partiofes are of- 
this size. - At the same time the absorption changes 
from the non-selcctive typs to the selective type, vary- 
ing as A'^, For visual light the maximum opacity 
occurs when the radius is o’o86 p. A cloud of particles 
of this size, and of the density of rbek (2-7), will exert 
an aljsorption of one magniuido if it contains only j/86 
of a milligram ot matter per square centimetre of cross- 
section, regardless of its thickness. It the particles 
are of half this size, or smaller, the selective alisorption 
is almost as ('omplete as for a gas, but may be nearly 
lop million times as j^reat. 

Obscuration of light in space, therefore, vvdictlier 
general or selective with res[)eet to vvavT-length, will 
be prpduced mainly by dust particles ei tew millionths 
of an inch in diameter, unless such particles form a 
negligible preqiortion liy weight of the obscuring 
cloud. 

It is just these particles, however, which will be mo.st 
influenced by the pressure ot the radiation of the stars. 
Calculations from more accurate data confirm Schwarz- 
schild’s conclusion ifnat for a piarticlc of the optimum 
size and the density of water, the repulsive force of the 
sun’s radiation is about ten times the gravitational 
attraction, and also show that for stars of the same 
brightness, but other spedral types, the radiation 
pressure will be about two-t birds as great tor Class M and 
increase for the wdiiter stars, till for ('lass H it is fully 
ten times as great as for solar stars. 

Dwarf stars will scarcely repel dust at all, but giant 
stars, and especially the very luminous one of Class B, 
will repel it very powerfully. Only the coarser particles 
can come near such a star — the finer ones being driven 
away. Jhis selective removal, from the vK'inity of 
bright stars, of the particles which are most efficient 
in cloud formation, may explain the fart that the 
luminous portions of these dark nebuke, though 
centred upon stars, do not brighten up in their im- 
mediate neighbourhood so much as might have been 
anticipated. 

The finest dust must continue to be rejielled by the 
stars, whatever their distance. It may congregate to 
some degree in interstellar regions, where the repulsive 
forces from stars on opposite sides are nearly equal, 
but it can be in no true equilibrium there, and must 
« escape ultimately to an indefinitely great distam e. 

Some force, however, operates to hold these dark 
<:louds together, for their outlines are often sharp. This 
is probably the gravitational attraction of the cloud 
itself. 

TiUcirig a spherical cloud as an example we find 
that, if its mass is M times that of the sun, and its 
radius if parSecs, the velocity of escape at the surface 
is 0'0g2 R~^ km./sec. The internal velocity of the 

nebulair material is known only m thfe case of the Orion 
nebula, where the luminous gas shows irregular varia- 
tions in radial velocity from point to point, amounting 
to about 5 km./sec. on each side of the mean.® 

For a nebula 1 parsec in diameter (which may be 
taken as a rough representation of the small black, 
almost roufid spot abdutaj' in diameter, discovered,^ 

• Pul)UcatioM-<Jf liok tgiBi f/jitliA 
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rock of the optimum size, the Bxtincti(Jnl[otTi^htp<sp 
centrally through the cloud would be 2000 fn^ruti 
An extinction of 10 magnitudes ((|uite sufficient i 
opacity) would be produced if the radii of the particli^ 
were 72 ft. ’*'■ 

Though these numerical value.s are largely con-^^ 
jeclural, it appears probalde that the aggregate mafa 
contakied in one of these*greaft; obscuring clouds must 
be very considerable ® probably sufficient to form* 
hundreds of stars— and that a sensible fraction of thd 
whole mass must be in the form of dust less than o*i, 
mm. in diameter. 

It can easily be shown that any dust, cloud which is 
impervious to light must also be impervious to particles 
such as those of which it is composed (and to free- 
moving electrons as well) in the sense that such a 
particle could not traverse the cloud without a practical 
{‘crtainty of collision. These collisions may account 
for the existence of dust within the clouds, even if it 
was not a primitive constituent. 

'I’he transition from these dark ncbulte to luminous 
nebuke m the vicinity of the stars appears to occur in 
two way.s. The first is by simple reflection of the light 
ot the stars : this appears to occur in the nebulosity, 
.surrounding the Pleiades, the star p Ophiuchi, and, 
probably in many other cases. 'I'he second is by thfe 
excitation of gaseous emission, as in tlie Great Nebula 
of Orion, which is connci'ted with one of the greatest 
known regions ot obsi'uration and itself shows %igns 
that obscuring masses lie in front of it. 

Both theoretical considerations, as suggested by the 
writer’ and the facts of observation collected by 
Hubble,® indicate that the luminosity of gaseous 
nebuke is probably due to excitation of the individual 
atoms by radiations of some sort (aethereal or corpus- 
cular) emanating from neighbouring stars of very high 
temperature. In the Orion nebula the stars of the 
Trapezium {0 Ononis) appear to be the source of 
excitation , 

There is no^'rea.son to believe that the luminous gas 
forms the whole, or even any large, part, of the matter 
present within the region— only that it is selectively 
sensitive to the incident excitation, and therefore gives 
out most of the light, just as the gases (carbon com- 
pounds and nitrogen) do m the coma and tail of a comet. 

If the turbulent motions of the various parts of this 
nebula are of the same order of magnitude in the other 
two co-ordinates as in the radial direction, they must 
correspond to an average proper motion of 1-5 astro- 
nomical units per year, or about o"-8 per century (with 
Kapteyn’s jiaralkul'of o"-oo55). In a million years this 
would carijy a nebulous wisp through 2^, w'hich is mpre 
than the whole extent of the nebula. 

It appears probable, therefore, that the aspect of the 
Orion nebula was entirely different a million years ago 
from what it is now, as regards its details. There is no 
reason, however, to suppose that the nebula was 
there. We may rather imagine that wisps and douSp 
of dust, carrying gas with them, are slowly di“i^^n|^ 
about^ ; Some ol them pass through thc jiel4 of 





the ni^cljfe. ^ ^ . 

Actxjrding to unpublished investigations by Hubble, 
it appears probable tliat the absorbing clouds in Orion, 
not far from the nebula, weaken the light of stars 


littld bt the emted light co\iji 
Orion nebula, on this hypothesis, i 
almost as a superficial flui)rescencc of the i 
tion of this vast dark cloud, in the limited 
it is stimulated by the influence of the excittHgiita^* 


The Corsosion of Ferrous Metals. 


'T''HE fact that iron readfly perishes when exposed 
A to the forces of Nature must have been observed 
by man practically as long as tlie metal itself has been 
recognised. But it is only comparatively recently that 
the problem.of the preservation of iron from corrosion 
has developed into one ol such stupendous economic 
importance as at the present day. Sir Robert Hadfield 
estimates the wastage of the world’s steel on account 
of rust alone to reach some 29 million tons for the \ear 
1920. This, at an average figure of 20/. per ton, repre- 
sents a loss to the community of at least 580,000,000/. 
One interesting feature of this calculation is that 
the annual increase in the world’s total stock of iron 
and steel is only some 30 per cent, of tlie annual 
production, the remaining 70 per cent, being absorbed 
in replacing wastage consequent upon fair wear and 
tear and upon corrosion. 

In a paper read before the North-East Coast Institu- 
tion of Engineers and Shipbuilders in April last, Mr. A. 
Pickworth most opportunely directs the attention of 
marine engineers to this aspect of the subject. It is 
3ointed out that the repairs necessary to counteract 
;he ravages of rusting during ten years’ service in the 
:ase of a single battleship have, for structural work 
done, been known to cost some 150,000/. Any one, 
:hcrefore, who can assist in combating this destructive 
)lagiie to iron and steel merits the gratitude of the 
lommunity. 

It is now well recognised that, in addition to air, the 
)resencc of liquid w'ater is es.«ential to corrosion. Rise 
)f tempt witure accentuates the evil, the rate of oxida- 
ion of iit)ii immersed in water at 80° C. being more 
ban seven time# as great as that at 0° C. It is easy, 
herefore, to ofTer an explanation, as Mr. Pickworth 
)oints out, for the fact that corrosion assumes more 
erious proportions in the vicinity of boiler-room tanks 
in steamers than elsewhere. The tanks, whether used 
or ballast or feedwaters, are alternately filled and more 
ir less completely emptied, but arc rarely if ever, 
horoughly dry, for obvious reasons. Tli. residual 
noisture, coupled v^th unequal distribution of waste 
leat from the boilers, and erratic cooling from the floor 
nd shell plating in contact wifli the sea under the 
'essel, results in rapid corrosion. The ^tcel work of 
he bunkers of a vessel frequently requires patching or 
enewing on account of corrosion. This is particularly 
he case with pocket bunkers at the sides of the boilers 
r ’tween-deck bunkers above the boilers. Not only 
[oes the heat from the boilers and the moisture in the 
6al tend to produce a corrosive atmosphere, but the 
br^ive action of the coal as it enters from the shoots 
^ 'oyhile it is fettling as lower layers are worked 
^estr^tiiin 'of 'th^ metal; r 


are the mobt .seriously affected, and this is attribilted to 
the accumulation of a mixture of small coal rtiud 
which is rarely removed except at special surveys) 
Altliough in exceptional cases the outside su,|rfacea Of 
the shell plating of a ship may he seriously pitt<fd,^d 
corroded, as, for example, when the vessel has been 
lying in very»foul waters, the general rule appeals to 
be for the wastage to be greater on the inside surfaces. 
This is due, in the main, to the extira cleaniug' ’awd 
general attention received by the outside 'surface. 
Special care should be paid to those portions bf^ the 
inside shell immediately under the sidelighls, ^forlthe 
constant trickling of rain or water of condensation from 
the glass induces most serious 5 ;orrosion, resnltin'gk^at 
times in actual perforation of the platipg. ; i, 

As might be expected, the most serious extetrtal 
corrosion of the shell plating occurs in the ndghbgur- ■ 
hood of the wind and water line, the mefaf being 
alternately drenched and exposed to air. The surfatce 
water also is in motion relatively to the platOSyarid 
this tends to stimulate corrosion. One injb^reStiBg 
point deserving of consideration is the fact'., that the 
external portions of a vessel alxive the ‘witfer-rljne 
receive deposits of sodium chloride in cohse^ieA'Ce of 
the evaporation of sea spray. Owing to 
scopic character of the deposit, as well as to iUb^l^ical 
activity, corrosion is readily induced thereby^ ; ^ <' 

It is difficult to obtain trustworthy compaiiafti.yobfif^ 
on the relative efficiencies of different methods'Of avpij- 
ing corrosion. Early man frequently surrounded -his 
iron with copper or bronze, so that big impUept^ 
might possess the strength of the former ‘‘bonffsined 
with the incorrodibility of the latter meta|. Modem 
developments of this process are galvanising, tiiupimg, 
electroplating, and the like. The Bower-Barff' process 
consists in coating the iron or steel with tnagnetkipici^e, 
which IS an excellent protection so long a$^it<remams 
unbroken. The metal is cleanecr, heated, in do^ed 
( liamber by means of producer gas, and fin&llV 
in a current of superheated steam for a coupjo 
If, however, the resulting coat of oxide should. Cimck Or ‘ 
rhip off at any point, the layer of unprotected’ mietai' 
thereby exposed is rapidly attacked. The' udde ^ 
functions as cathode and the metal as ano^e) 
deep pitting ensues. Mr. Pickworth mentidns a 
certain shipowner, relying on the protective -act^'of 
mill scale, gave instructions for a shrj) to ' 

shell plates of which were to retain theit ^ 

completely as possible. For a time all ^nt 0© 
service, but suddenly the vess^ developed ]l^a^0?JMl.d 
•was almost lost. Upon docking it was foa^d 
of the plates had been jJeeply pitted and, 
a nwBttbpcM. places Where mill \sdidfe 
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metho(J^ ^ 

disa^t&Hv ^ , 

A" Iwjph6'" method of Combating corrosion consists 
in a^Jjlii^ the iron with some othet element that will 
rorid&'fif^^corrodible. This is the principle under- 
tlw sd'Called “stainless steel,” which contains 
J 50 i^'|/ 1 >o X4 per cent, of chromium, and is remarkably 
ftsislttot ip neutral corrosion, although acids dissolve 
' 4 tf 1 rtth"eAse. Unfortunately the cost is high, but once 
that difficulty is surmounted, a vast future lies in store 
for ^inlpss metals. To realise this it is not essential 
th^i: t)rice should fall to that of an ordinary 
catbon l^teel. To the writer’s own knowledge the 
co^f of painting the steel work in a certain large 
\^0^1c9,-r^ntly averaged nearly 5/. per ton of steel 
mitlted. ■ Assuming the paint will not require renewal 
^thih iftye years, the average annual cost is still 1/. 

’tjpn .of steel. A firm could thus clearly afford to 
pay'ti>nsiderabfy extra in initial outlay if by so doing a 
' ThftUyiincotrodible structure could be obtained which 
hot require subsequent periodic treatment. 

I a third method of reducing wastage by corrosion 
hilb be^siti b^jestigated) namely, the removal of the active 
, iqpi‘:^p|^g’ agent, dissolved oxygen, from waters in 
, C^taU with tne metal. The various means of doing 
tfe.hir^discussed by Mr. Frank N. Speller ^ in an interest- 
entitled “ Control of Corrosion by Deactiva- 
^ater.” The method has its limitations, but 
fof ^^hjJlt^tyater heating systems it would appear to be 
jArt^l^rly suitable. The oxygen may be removed 
chemically or by purely physical means. A 





* Journ. Franklin Institute, April 1922, 


debxygenate^ the water, which t.v,. 
heating system and is now non-corrosive, 
ciple is simple enough, but in practice it is nece^*T,;j 
to pay great attention to the manner in whieffi 
deactivator is charged. Miscellaneous steel tuiipih^^'*| 
usually rust together into a tight mass which 
serious resistance to the flow of^'the water. In- a, lawr^^ 
form of deactivator instailled in Boston in 1917 a filtw,^’ 
was provided in order to remove all suspended hydroxicie ■ 
of iron. * , . 

Many types of mechanical de-aerators have beeh 5 
designed. The apparatus made , by “ Balke ” In ’; 
Germany appears to have given satisfactory results. 
The water at ordinary temperature is sprayed into 
chamber carrying a 90 per cent, vacuum, and the 
released gases are pumped off into a condenser. The 
efficiency of mechanical de-aerators is of course limited v 
by the solubility of the gases, the temperature, and the- 
power of the vacuum. Normally, therefore, there will 
always remain a certain amount of unextracted oxygen 
wliich may be sufficient to induce gradually serious 
corrosion in the plant. On the other hand, chemical 
processes can remove all the dissolved oxygen under 
favourable conditions. Speller therefore suggests that 
where very large volumes of water require de-aeration/ 
an economical type of apparatus would be one in which . 
the bulk of the dissolved oxygen is first removed by 
some simple form of mechanical de-aerator, and the 
residual oxygen, say the last 5-10 per cent., by 
chemical treatment. J. N. F. / 


Obituary. 


Ernest Solvay. 

May 26 last, at the ripe age of eighty-five, there 
rsed away, at his residence in Brussels, in the 
'Ernest Solvay, one of the world’s greatest 
chemists. To Nicolas Leblanc belongs the 
credit’' 'ol^ inventing the first successful process for 
artificial soda ; but it remained tor 
the, ^pothers Ernest and Alfred Solvay to provide the 
W^i a pure and cheap product. 

Solvay lyas born at Rebecq in Brabant, 
pn April 16, 1838. He was the son of 
.Mbtaindre Solvay, a quarry proprietor and salt refiner, 
m English chemists, Harrison Gray Dyar 

. Hemming, patented a process for producing 

of soda by acting upon sodium chloride 
bicarbonate and producing sodium 
and ammonium chloride. The sodium 
^bicflidioitate upon calcination yielded soda ash, and 
,, the iktiftn?^ chloride was de(;imii!>Q5ed by lime to 
the ajwhoffia for re-use. The patentees themselves, 
well-known chemists, erected works to 
lhaittfectut© by this process, but all proved failures, 
on account of the high loss of ammonia. 

, chemist, Ernest Solvay^^ at the ag^ 

lifter 


modifications as appeared to him to ensure its practica- 
bility, and embodied them in a patent in 1863. 

Calling to his aid his brother Alfred, who had been 
trained for a commercial career at Antwerp and at 
Hull, they erected works at Couillet, near Brussels, as 
Solvay et Cie, with a capital of '^440^. With the 
starting of these works in 1865 the brothers met witli 
most of the troubles and disasters that had daunted 
the earlier experimenters. Their experience is perhaps' 
best described in Ernest Solvay’s own words : 

With the starting of the works in 1865 began th^ 
everlasting struggle, the incessant need for improve-', 
ments in apparatus, and the series of accidents in- 
separable from every new industry. This was the 
Iiill of Calvary which we had to'climb, and its rough 
road might perhaps iiave stopped me if I had not been 
sustained by my confidence of success in the task that, 
had to be adtomplished, and above all by that devoted 
helper, my brother Alfred.” , ' 

In th^ following year (1866) the works were projt. 
ducing only tons of soda ash per day, but by 18^9' 
the process had proved so successful that the Works, 
were doubled in size. During these fateful four 
Solvay had encountered all the difficulties thatv " ' 
baffled predecessors, both technical and " 
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that nftVe io nearly reached the Ideal as 
Ammonia Soda proces!^. 

V In 1873 Solvay granted a licence to John Brunner 
I'knd Ludwig Mond to work the process in England, and 
»6runner, Mond and Co. started works at Winnington, 
Norwich, in that yeart From this business con- 
nexion there sprang up a iriendship among tfie three 
- meil that lasted as long as their lives, and it is difficult 
to decide whether Solvay or Mond effected thereafter 
ithe greater number of improvements in the process 
^ and apparatus. 

: » In the sarme year Solvay and Co. erected their large 
' works at Dombasle near Nancy,, introducing all such 
improvements in plant as experience at Couillct had 
shown to be advisable. 

' From this time onwards to 1914 few years passed 
' without some new works being erected to carry on the 
manufacture ; in the United States in 1881, in Russia 
in 1881, in Germany and Austria in 1885, and later in 
Hungary, Spain, Italy, and Canada, until in 1914 
thei-e were scattered throughout the world twenty- 
three separate works engaged in the Solvay Ammonia 
Soda process, which were capable of producing nearly 
2,000,000 tons of soda ash per year. 

With the growth of the Ammonia Soda process, the 
production of alkali by the Leblanc method gradually 
declined, until it reached the point where it had to 
depend upon its chlorine products for its continued 
survival, and of late years even this monopoly has been 
seriously challenged by the electrolytic proce.sses. In 
'1863 the world’s production of soda, by the Leblanc 
process, was 300,000 tons a year. In 1913, the total 
production amounted to nearly ^^,000, 000 tons, of 
' which almost two-thirds was made by the Solvay 
process, while the sale price ’’had dropped to one- 
quarter. The essential raw materials for the Solvay 
process are salt, limestone, coke, coal, and ammonia, 
and in sel i ting sites Tor new works, ^olvay was ever 
careful to rlioose them as near as possible to the source 
of supply of somff of these. 

In seeking for a cheap and plentiful supply of 
^tammonia, Solvay was led to study the production Of 
coke, and eventually, in conjunction with Mr. Semet- 
Solvay, he designed a bye-product coke oven which 
yielded ammonia througli the scrubbing of the gas 
before its combustion for heating purposes. Many 
.thousands of these Semet-Solvay ovens ha\ e been 
built in Belgium, Urance, England, Germany, the 
United States, Italy, and Japan, apd in 1913 they were 
'producing about 10 million tons of coke a year. 

In the midst of his immense indust rkl activities 
Solvay was ever mindful of the welfare of his employees. 
Working a process that mu.st of necessity be continuous, 
he was one of the first to reduce the hours of labour 
'from 12 to 8-hour shifts. lie insured his workmen 
Against accidents, instituted savings-banks and retiring 
Aifow^ces, , provided them witfi medical attention, ^ 
for tf^m, ^d remitted the rent m cases ! 
^ fredsg^te of W fpr. 



wip' itoiidei 'in 
2do,ooo frAncs tD.-the^nivArsit^ du 
500,000 francs to provide prizes every j., 
work on such contagious diseases as 
specially liable to suffer from, 500,000 
University of Paj-is towards the*^ Institute: 

Chemistry, 500,000 franco to the University 
to complete the Electrical Institute and 
of electro-chemisj^ry. In addition, their 
received substantial concessions and bonn ses 
Solvay ’s sympathies and interests were nol 
to his own workpeople, for he was absorbingly 
in the intellectual and social advancement of ThAII^M|[{|i^ 
in general. He published not only many 
these subjects^ but also from his immense 
financed or created numerous institutions W their 
study ; e.g. the Solvay Society of Brussels and itiiStJfitttcs 
of chemistry, physics, physiology, and* sociolog^" jIn, 
order to encourage the development of chei;nidft|' 
physical science, by providing funds for resea^ch^Wg]^^q»^’ 
and by holding conferences, he also inaugii^atieditfi^ 
Solvay International Institutes pf Chemistry 
Physics, and endowed each with a capital oi 
francs, • ”, 

During the war, Solvay elected to remain in 
in order that he might alleviate the suffering which he, 
foresaw would be the lot of the poor. He deyoffd 
his energies and his fortune to this object thrqu^J^ht 
the whole of the German occupation, and the;ic 3 ty ^^llL 
never forget his beneficence. Upon his return^ tb' 
capital. King Albert personally expressed hk 
to him and created him a Minister of State. /ifei'wis 
also the recipient of many other honours. 

Grand Commander of the Order of Leopold^ d 
of the Legion of Honour, a Doctor of the Uufyei^ky 
of Brussels, an honorary member of the Roy^l ' In- 
stitution of London, and of the GermaiJty 
American, and Dutch Chemical Societies, 
spending member of the French Academy of 
At the celebration of the fiftieth annivers^ ofUhA 
formation of his company, he was presented by 
Haller in the name of the French Institute\wjtji,the 
gold Lavoisier Medal, and by Prof. AppelJ, 
medal of the University of Paris. ' , ^ ' 

In private life Ernest Solvay’s tastes wejrc,'^ 
and he was ever happiest in his ^ own faituly^iCi^e: 
He attracted to his side many men of 
ability and formed lasting friendships. 
he was generally optimi.slic, and he had nC 
sense of humour. He was an ardent 
and regularly his summer holidays were spW'iwaoW 
the Alps. He could climb vigorously at^ the 
seventy-five, and abandoned the sport 


years prior to his death. 

The Hon. V. A. H. H. ONSLOWw.tJ vj 
Huia Onslow, son of the fourth Earl of 
born in New Zealand in 1890, where his' 
Governor-General. Educated at Eton 
College, Cambridge, he met with a 
atfhe clo^jB of his University careerjL^aja" 
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hi^i still loftier than the world suspects, 
- ,‘Livihg and dying," 


V//', Dr. a. R. Willis. 

siudOTts will regret the death of Dr. Ambrose 
Kobiri^OQ Willis, at the age of sevenl y-two, on May 23 
last. [ -Frpm 1872, when he entered the Royal School 
of, Mininas a Royal Exhibitioner, until 1911, when he 
retired oWing to ill-health from the Imperial College 
of Sc^irce and TecHnolo^, he had been continuously* 
asJ^ated y/th^he South Eensingtoi^ institution. 


hope of recovery. .Thpug^l>|!Djteh H b<idy/te| 
never left him, dndCwi|}l^|de^d^ 
to scientifie wprk sach.a5f^MSiA 
Special facilities for if^esearcb. led hirh to Ve^tll in Ckm-. 
bridge, ^^rhete he turned -one of the rootns of his house-' 
into kMboratory into which his couch could be wheeled. 
Here he became a pioneei in establishing contact 
between the two growing branches of biology — bio- 
chemistry and genetics. GeneticaJ research had 
r^ently' demonstrated the existence of two distinct 
kirids of white in the coat of certain animals — one 
dominant and the other recessive to colour. It had 
surmised that in the former cash the ('oat carried 
something which inhibited tlie production of colour, 
and that in the latter citlicr the cliromogen was absent, 
or else some substance which activated it. Onslow’s 
chemical work took the question out of the realm of 
spec.ul^tion, and placed it on a solid ground of fact — 
a trouble contribution, which will be 'found in the 
Proc, Roy. Soc., 1915. At the same time he was 
carrying out extensive breeding-experiments with mice 
and' rabbits, both at Cambridge and Pyrford, which 
helped materially m laying the foundation of a sound 
genetlcal knowledge of coat-colour. But it was the 
biochemical side that attracted him most, for he 
realised' that the geneticist could not go very deep 
without the belp of the chemist. He wished to 
approach ihe problem from both sides, and, with this 
end m view, started breeding-experiments with moths, 
cortcernmg himself chiefly with mclanic forms as likely 
to be of service for the chemical side of the inquiry. 
The results were published in a senes of papers on the 
“ Inheritance of VVing Colour in Lepidoptera," which 
api^red in the Journal of Genetics, 1919-21. Mean- 
while^ he became interested in tlie brilliant iridescent 
flours exhibited by many insects, and on this sub- 
ject Contributed last year an important paper to the 
Philosophical Transac'tions, hull of fresh and suggest- 
ive observations, it is pervaded by a critical power 
of thinking, and a knowledge of the physics involved, 
whioh'must make it a landmark for future investigators 
ofun intricate and fascinating series of problems. 

And dl this from an invalid couch, full of suffering, 
and, stricken beyond hope of recovery. But fine as 
is the achievement, finer still was the way in whicli 
it Was won. With life seemingly wrecked at tlie very 
start^'hi^ spirit rose above the physical crash, bravely 
acCepti^d what had to be, and created out of the ruins 
a fr^h hfe which was the wonder of those who knew 
him. ' What he did, 'and what he was, will assure him 
of that immortality that lives upon the lips of men ; 
with that we may 
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raffle '*^^8 
mdiedted by the facts' thaf in 1876 he 
class honours in zoology and chemistry ‘at the LbhdonV' 
B.Sc. ; in 1879, the London B.A. ; in 1881 the' UAjl 
and in 1883 the D.Sc. in mathematical physics! HA 
was made assistant-professor in mathematics arid 
mechanics at the Royal College of Science in 1884, 
being associated first with 'Gopdeve and later with ' 
Perry, *110 also acted as 'examiner in mathematics' ; 
for the Universities of London and Manchester. ; 

It was as an instructor that Dr. Willis will be re** 
membered, not only by old students of South Kensing- ^ 
ton, but by an enormously wider circle, in his capacity 
as an examiner in mathematics to the^Science and 
Art Department and afterwards t6 the Board of 
Education. With his fellow-examiners Twisden and 
Wrigley, he exercised a tremendous influence for many 
years on students of mathematics and mechanics in 
all parts of the country. It was no small task virtually 
to direct the studies of an army of men, the majority 
with little time to spare from manual work, without 
means and often without a teacher, and whose only 
insjiiration and incentive came from the desire to pass 
the various Board of Education examinations. That 
the duty was ably and wisely carried out will ‘be 
readily admitted, and by none more than by those 
who, entering the Royal College of Science as ex- 
hibitioners or scholars, came into personal contact 
with the man who had done so much to direct their 
earlier studies. 

Times have changed, and it is not so easy now to 
bring home the realisation of what it meant to men 
whose training had been on these lines, to attend Dr. 
Willis’s lectures and listen to his extraordinarily clear, 
orderly, and in.spirii% exposition of mathematics. In 
his prime few can have equalled him in this respect — 
he radiated enthusiasm as he developed the argument, 
and his triumph as the full power of the attack made 
itself felt was delightful to sec. Many hundreds of 
science teachcr.<j, will still remember wistfully Dr. 
Willis’s carefully prepared lectures in the short 
“ summer courses ’’ for teachers, whidi were arranged 
each year at South Kensington by the Board of Educa- 
tidn. 

Dr. Willis took a real personal interest in his students 
and possessed the faculty of making the shyest pf 
men feel quite at ease with him. Many of his students 
can testify to innumerable kindnesses unobtrusively 
performed, and to his quiet support of any movement 
which would activate the social aide of the College’s 
work. Ilis whole-hearted thoroughness, wide experi- 
ence, geniality, Vorth-country shrewdness, and sound 
common scn»e were greatly appreciated in university 
circles. Ills retirement in 1911 was made the occasion 
of a demtmstration of affection and good-will from 
hundreds of old students, and he then voiced the great 
satisfaction that he felt to see so many of his old , 
students playing prominent parts in the scienti^ 
world, not least m the development of aeronautics. 

, A,R.R.. , ^ 
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5 |e IJi^kn IxKiky^r O*feservatory, S^lCombe Hill, 
$^in<rt»tb,- will be unveiled by Sir Frank Dyson, 
I^Aetronomer Royal, on Saturday, July 22. Lt.-Col. 
,F, K- MoClean, a generous benefactor to the observa- 
*^ry, will present the medallion on behalf of the 
■subscribers, and it will fte received by Sir Richard 
^Oregory, chairman of the council. The obsef^atory 
Itwas erected in 1912 upon a plateau 550 feet above 
I'sea level, and is unique of its kin in Great Britain, 
’:;being vested in a registered corporation which pos- 
sesses the whole of the property and controls the 
operations, ^t was founded by Sir Norman Lockyer, 
and was formerly called the Hill Observatory', but 
since that distinguished astronomer’s death the name 
has been clianged to the Norman Lockyer Observatory 
in honour to his memory. The director is Major 
W. J. S. Lockyer, and there is a research committee 
consisting of Sir Frank Dyson, Prof. A. S. Eddington, 
IVof. A. Fowler and Prof. H. H. Turner. The ob- 
servatory possesses an equipment of thew first rank 
for spectroscopic work, and photographs of stellar 
spectra taken in it are being used for the determina- 
tion of the parallaxes of stars. The method used was 
first worked out at the Mount Wilson Observatory 
and it represents one of the most remarkable develop- 
ments of astrophysics "ever achieved. The gifts of Sir 
Norman and Lady Lockyer, Lt.-Col. McClcan, Mr. 
Robert Mond, Capt. W. N. McClean and others, 
together with subscriptions of members, have been 
sufficient to establish and maintain the observatory 
hitherto, but additional funds will be required if the 
work is to be carried on efficiently. In the United 
States, generous donors to astronomy seem to be 
forthcoming whenever they are needed, with the 
result that the chief advances of astronomical science 
are bein" made there. The Norman Lockyer Ob- 
servatory, on account of the clasti<iity of its con- 
■'Stitution, oilers similar benefactors m this country an 
excellent opportunity for emulating the example 
afforded by America, and we trust that one or more 
of them will provide the means to continue and 
extend the work to which a few devoted people have 
already contributed their full share. 

Unusually heavy gales for the season of the year 
have occurred over England during the eariy part of 
July, especially durkig the night of July 5-6, and the 
tempestuous winds were accompanied by torrential 
rains. On the south-east coast of England the wind 
attained the velocity of about 60 miles an hour, and 
at Kew Observatory the velocity registered 53 miles 
an hour, London experienced considerable inter- 
ruption to telephone communication, and m the open 
ftouiltry much damage was done to the fruit crops 
:A renewal of the stormy conditions occurred on 

July 8-9. , 

Jireaking ol thia- monsoon the 



sailed for England. Mount kveresIT 

unconquered, at any rate #or the present/®-{j|fe^^ 

altitude that was reached being 27,300 

1700 feet below the summit. Col. Strutt 

that given favodrable weather a futurij' 

should be able to reach the summit. ‘t 

The Qifest with, the Shackleton-Rowett 
has left Cape Town and arrived at Simonstowti^Il Jfifly, 
7. After a few days there, according to the 
she sails for home via .South Trinidad anil 
Janeiro. It is proposed to spend two days ,, 

Trinidad, the uninhabited volcanic island, fn ^^he, , 
South Atlantic. The island has been Ire'qutotly 
visited, notably by the Discovery in 1901 and the 
Valhalla in 1905, At an earlier da|e it obtainl^d 
fame by reason of several searches for buried trea^ip're. 
The Quest may be expected at I'lymouth ^ 
September 21. ' , ** 

According to the Meteorologu^l Magazine ot ]]f.tine, 
a new record height of 10,518 metres (34,590^ 
was attained by J. A. McCready in 'an aeropl^e’ 
flight at Dayton on a Lep^re machine, with a 400*-h;p. 
Liberty engine, during September 1921. The previdvs 
.record, by Major Sclirocdcr, has been reduced by ijio 
authorities responsible for the official fignn^s, (from 
36,000 feet to 33,114 feet. 

It is reported in the Times that Captain Arau,nd8,en, 
aboard the Maud, left Nome, Alaska, for Cape Bsdxbwi! 
on June 30. Early m August he proposes to /-Iflttke 
his flight acro.ss the Pole, cither to Greenland p|(, 
likely, to Spitsbergen. The route to Spltsbei^en 
is the longer of the two, but C'apt. Amundsen bi^eves' 
he can make the journey m eighteen hoqf*. , 

aeroplane has been tested in a thirty-two hours 
The Norwegian Government is taking stepp' tP aflferd 
all jiossiblc assistance to Capt Amundsen in'tho'event 
of his reaching Spitsbergen or Bear Island! ‘ 

Invitations to serve on the Committee on Intellec- 
tual Co-operation of the League of Nations havp 4 j<seh 
accepted by Mr. D. N Banerji, Prof. Hemd, 

Mile. Bonnevie, Prof. A. dc Castro, MthOv .Ctijrie, 
M. J. De.str6e, Prof A. Einstein, Prof. G, GilbfelPt 
Murray, M. G. de Reynold, Prof. F. Ruffing, 

Torres Quevedo, and Dr. G. E. Hale. The \ 

which will be entrusted with the examinatida of 
national questions regarding intellectual 
will hold its first meeting in Geneva on / ’i,) 

Since the eruption of 1906, Vesuvius 
inactive on the whole until the early .pgVtvtyifs 
present year. On February 26 the main 
had grown since 1906 to a height of ' 

collapsed during an eruption, and shbrtlytfaft^^l^^ 
lava issued from several fissures; it 
•since in amounts that are considcrableV*!^ba^Ig^ai 9 t:, 
su^oiejlt' for it to ^ape fw?ia 






a iarg^ aj>, 
it there K 
Owiifg to ' these 
sulphhf .fittriies, if" i^5 ijiradult'^tb floor, 

crater.'; Iii rtl>e Times for July 3 are 'reprodu<?^, 
howe>^f', two photography taken • from within the 
crajer; ortte of the new cone, and the other of the lava- 
stream, issuing from it and showing very dearly the 
fluxioh-structure of the lava. 

IV^aY'^ and June were both comparatively dry 
mbntjhs this year at Greenwich Observatory, the 
rainfell in May being only 57 per cent, of the 100 year 
average, while June was 70 per cent, of the 100 year 
averfig^ for the corresponding month. In January, 
F^^hruary, and April the rainfall was m excess of the 
average- In 1921, each of the first six months had a 
rai^fail I®SS than the normal. The tot^l for the first 
half of the present year is 1073 in , while in 1921 the 
tota -1 for the same period was only 5-97 in. The 100 
y^ftr 'average for the six months is 10-47 * ond for 

the 35 year average, used by the Meteorological Office, 
10*31 ^in., ' so that the period from January to June 
shows an excess on the normal. There was an absolute 
drohght.this year frofei May 26 to June 12, a period of 
18 daj^, the only drought as yet registered in 1922. 
Julyfbjdg fair to be a wet month; practically the 
average rainfall for the month in London fell in the 
firat-week. 

Natural History Museum Staff Association 
held their summer scientific reunion in the board room 
of Museum on July 5. There was a large attend- 
ance!. , Among other interesting exhibits were the 
following : specimen of the supposed gigantic Gastro- 
pod ' (pinocochlea ingens) from the freshwater sand- 
stone?' in the Wadhurst Clay, Hastings ; the natural 
cast of a footprint of an Ignanodon from the Wcalden 
Beds,r, between Bexhill and St. Leonards; opalised 
Mollusca-of Cretaceous age from' New South Wales 
anef-^South Australia ; skin with scutes of a stego- 
saturito dinosaur from the Upper Cretaceous, Alberta, 
Catiad^;* specimens from the collection of Swiss 
bequeathed to the Museum by the late Rev. 
J. M.,.pordon ; one of the four meteoric stones which 
fell, Strathmore district of Perthshire and 

on December 3, 1917 living specimens 
of '4 bf^inclnopod crustacean {Leptesheria dahalacensis) 

, from eggs* contained m dried mud from 
j^ag^d'L ammonites with the operculum preserved 
fossils from the same bed in the Idas 
at' Oha^Quth, Dorset ; Horse Chestnut seedlings, 
.three different methods of replacing the 
bud.’ioi'the primary shoot ; a very rare British orchid 
recently found near Lewes ; examples 
of tfx« jei^vkably different, smooth and partly rough, 
borne on the same tiee of the Khatta 
orang^ SNottk India ; model of Commerson's dolphin 
{C^hgioffiy^ehus Commersom) from Port Stanley, 
Fall^nd' Islands ; and the model, enlarged 740 
diatdetef^'O^' the itch mite {Satcoptes Scabiei) recently 
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oik Jtfne 0 . Knott, ^genefal 

an account of a correspondence between ihe Aradem^ 
of Sciences of Paris and the Royal Society qf 
burgh, in which the Council of the latter Soc|^‘ 
directed attention to the fact that the " Cable Guide 
system which was being accepted as the invehtioi/ 
of M. Lpth during the late,war-^ was invented by Mr., 
C. A. Stevenson thirty (years ago, and described ,in 
the Proceedings of the Royal Society of Edinburgji 
in 1893. In 1921 M. Loth was awarded an important 
prize for his valuable work in connexion with naval 
problems, and the report of Vice-Admijal Fourhier;' 
in recommending the award, referred pointedly to 
the method of the pilot cable for guiding ships by 
electrical signals into harbours during night or at 
times of fog. A comparison of this report with Mr. 
C. A. Stevenson’s patent of 1893 showed that the two' 
systems were fundamentally identical. Compared 
with M. Loth's beautiful devices, made possible in 
these days by the remarkable developments in methods 
for dctcctiTig electric and magnetic charges, Mr. - 
Stevenson’s early methods may appear crude, t>nt 
that docs not invalidate his claim as the originator 
and the first experimenter along these hnes. Not 
only did he invent the pilot cable, but he was the 
first to demonstrate practically how.it could be used 
in guiding vessels up estuanes and into harbours by 
means of electric signals from a sunken cable. It 
was a simple act of justice that these historical facts 
should be recognised and due credit given to Mr. , 
Stevenson for his valuable pioneer work. A French 
translation of the shitement prepared by the Council 
has been sent to the Academy of Sciences with the ^ 
request that it be published m tlie Comptes rendus. 

The Paris correspondent of the Times states that 
the late Prince of Monaco has bequeathed sums of one 
million francs each to the Acadc^rnie dcs Sciences, the 
Academic de M^decine, the Institut Op^anographique, 
the Institut de Pal^ontologie Humaine dc Paris, and 
the Musec Occanographique de Monaco, 

The Council of the Marine Biological Association * 
of the United Kingdom has passed a resolution 
expressing " their respectful homage to the memory 
of His Highness the late Albert I., Sovereign Prince 
of Monaco, and their deep appreciation of the great 
services rendered by him to the advancement of the 
Science of the Ocean*: ” 

The undermentioned Fellows of the Geological 
Society have been nominated as Delegates of th© 
Society to the Brussels Geological Congress, 1922.: ’ 
Dr. J. W. Evans, Prof. E. J. Garwood, and Prof . 
W. W. Watts. ‘ - 

According to the Electrician the posts of elecfricat’; 


mida’ for. thq Museum ,by Miss Grace Edwards. . advjser ^0 the Government of India iqid chief 
Messrs;. Rc X their^ most, recent of,ihe^ytofJ^ectricSprve^bfi;ndjla, ^:f>^^ 
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hi HjeD«a^ Association bf^^tisfi Rabf)ek‘ and 


Tyre Manufacturers at 105-7 Lanadov^e Road, 
Croydon, Surrey, on Wednesday, July 26, at 3 p.m. 

The third report of the departmental Committee 
on Jjghting in Factories and Workshops, just issued, 
deals mainly with the definition of “ adequacy ” of 
lighting, which it has already been recommended 
should be required by Statute and defined by Order 
of the Secretary of *Sta‘te for different industrial 
processes. The Committee considers that much 
work still remains to be done before the regulation 
[Of factory lighting can be established on a basis of 
idefiriite legal minima for illummation. Ample proof 
|is forthcoming^ of the relation between lighting and 
production and safety It is therefore suggested 
that the chief industries should be invited to assume 
partial rcsiionsibihty by sharing in further investiga- 
tions into the hgliting requirements of work in these 
industries. Meanwhile, as an indication of what is 
desirable, tlie Committee furnishes an ajipcndix in 
which processes m tlie cliief mdustnes arc classified 
as " fine work," requiring 3 foot-candles, and " very 
hnc work," requiring 5 foot-candles, hi other 
appeiidic(‘s values demanded in Amciican codes on 
industiial hgliting are given. It is gratifying to 
observe that tlierc has already been a substantial 
impro\crncnt m industrial hgliting since the Com- 


' mittee commence^ its laboui^,t th<^ is no doubt 
that the moderate l^urse , they recOmmci^d in regard 
to legal minima will meet with general approval, 

Messrs. Gallenkamp and Co., referring to the 
paragraph in Nature, Juiy i, p. 19, on the efforts 
made by the Museums Association to get rectangular 
glass jars manufactured in this country, remind us 
that they are pr&parcd to supply such jars. They 
have been exhibiting samples at the Museums Associa- 
tion Conference at r.eicestor tins week ; we under- 
stand that they were unable to make these jars when 
approached by the Association. 

The attention of arclucologists may be directed 
to a lecture delivcied by Mr. G B. Gordon at the 
University Museum, Philadelphia, and published in 
the Museum Journal (vol. xii. No j), issued by that 
institution, in which he describes the walls and other 
antiquities of Constantinople Mr (lerdon gives a 
graphic sketch of the history of the city 111 relation to 
tJie existing remains, and his lecture is illustrated by 
an admirable series of photographs. 

A USEFUL list (No. 432) of jffiblications on agri- 
culture and gardening, including some^rare herbals, 
has just been circulated by Mr. F. Edwards, 83 High 
Street, Marylebonc, W r. It is obtainable free, upon 
re([iiest, of the publisher. 


Our Astronomical Column. 


Skfi'.llerup’s Comet. — Tliis comet was photo- 
graphed by Mr. Davndson at (rrecmwicli on June 21 
and July 3 The results show that a slight lengthen- 
ing of the period (jireviously given as 4-72 years) 
is needed, and 3-1 years is probably near the truth 
This IS not iintavouiable to the suggested identity 
with (rngg’s Comet 1902 11 Dividing the interval 
4> 4'hb years is obtained as the me.in jx'nofl since 
1902, and 3-1 yeais is quite within the limit of change 
that mi^ld havt' liocn pioduted by Jupitcr-peiturba- 
tions 'I'll S'’ would lia\o been con^^dt'rable early 
in 1903, an.i sensible in H)i5 The lU'vv jieriod is 
miiicJi tlic same at that ot Tempcl’s Comet, for which 
the vahu' 3-16 years was htund m i»)2o 'Plus lias 
hitherto been reckoned the second shortest cometary 
porioil. 

Profs Cravvford and Meyer of Berkeley Obser- 
vatory, ('ahfornia, find the period 5-33 years for 
Sk)ellernp's ('omet, but this ajipears to be somewliat 
too gre.it, judging by rei'ent observations. 


\ Periodical Comet.s — An investigation has recentl) 
‘been completed by Miss J. M. Young, instructor o 
mathematics at the University of California, "on tlu 
fcauses which liaA^c preveiitc'd certain periodical comets 
fbeing redetccled on their predicted rctiiin«P." 

^ She has brought a number of interesting lacb 
Together, with regard to Barnard’s Comet 1884 

Sand Denning’s Comet ot 1881, and concludes that 
the most probable period for the former is 5-39 years, 
latter 8-84 years. Neithei of the comets 
jalluded to have been redetected since the yeais of 
their discovery, but at certain return.s the conditions 
have been very unUvourable. Miss Young concludes 
^hat periodic comets often escape observation ‘owing 
k that they have not been searched for over 

^ sufficiently large es^tent of the heavens. 
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It is to be hoi:)ed that greater eilorts will be made 
to rediscover some of the numerous comets of short 
jienod whicli have only been observed at one return. 
Denning’s Comet of 1881 is due in 1925, wlien the 
conditions may be favourable , but there is consider- 
able unceilamty as to the dale of j^orihelion. 

Kocuf’s T.imii for Saillliies — It is not always 
nmiembered that the limit assigned by Roche as 
the minimum-distance of a .satellite from its primary 
(depending on the density of the latter, but of the 
order of zS times its radius) takes no account of the 
toice of cohesion m keeping the satellite particles 
together In the case of bodies of the size of the 
earth 01 moon, the disrujitive forces would be so 
large that the force of cohesion might be neglected 
compared with them ; but the case is different when 
we consider little bodies like Pliobos, the inner 
satellite ol Mars Prof Gcoigc Darwin, in his well- 
known work on the tides, etc , suggested that Phobos 
was so near Roche’s limit that future astronomer!* 
might witness its disintegration Dr E O. P'ountain 
gives some useful calculations on the subject in the 
Journal of the British Astronomical Association for 
jVlay He assumes as the tenacity of the material 
forming Phobos about 300 lbs per sejuare inch, the 
figure for brick and cement. On this basis he finds 
that Phobos would still hold together even close to 
the surface of Mars, while in its present situation a 
satellite of 200 miles diameter could exist witboat 
destruction. He also finds that bodies some 200 
miles in diameter could exist without destruction 
at the inner edge of Saturn’s ring, so that the doctrine 
of Rciche’s limit can scarcely be invoked to explain 
the disintegration of the matter of the ring into such* 
tiny fragments as those which appear to constitute 
the ring particles. 
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Research I terns. 


English Gypsy Christian Names. — In the second 
part of vol. i. of the Journal of the Gypsy Lore 
Society, which has been revived under promising 
auspices, is a contnbution^by Mr. E O Winstedt on 
Jmglish Gypsy Chiistian names. This question has 
hitlierto been inadequately treated, and in this 
branch of (^ypsy lore, as m others, there has been a 
tendency to confine attention too exclusively to 
(iypsies, and to regard them as more peculiar than 
they really are Jlut recent research tends to show 
that many of their customs, superstitions, folk-tales, 
and peculiarities of dress are borrowed from the 
Gorgios among whom they have lived. It is only by 
ioraging among paiish registers and .similar docu- 
ments that the remarkable examples collected by 
Mr. Winstedt can be discovered Many arc certainly 
of foreign origin, having been brought with them by 
gypsies as a relic of their travels, and the frequency of 
Greek names indicates a .survival of their sojourn m 
Greek-speaking countries. Others, again, seem to 
be English n.tmcs extensively modilieil by settlers in 
this country. These have been traced with much 
re.search and ingenuity, and the interest of Mr. 
Whnstedt’s paper to jihilologists and ethnologists is 
obvious. 

Social Economics in the Philippine Islands — 
The relation of religious beliefs and economics to the 
environment is Mell illustrated by an important 
memoir on the Ifugao, who inhabit one of the most 
isolated districts in the Philippines. They have 
practically no foreign market for their products, and 
for their imports they must pay middlemen’s profits 
three or four times over as well as high transport 
charges. 'J'hey live in a senes of mountain valleys, 
and this isolation leads to hostility between the 
groups The country is fertile, but the climate most 
uncertain, the latter directly affecting crops and 
health, and indirectly, it has been a factor which the 
writer (Mr. R E Ikirton, UniviTsity of California 
Publications on Arch.eology and Ethnology, vol xv. 
No 3) calls “ one of the richest religions in the woild,” 
for m order to obtain the favour of good weather and 
consequent good crops, the Ifugao performs a lound 
of religious feasts, the jiro vision of animals for which 
IS the principal economic motive in his life The un- 
certainty of the climate causes much disease, and 
expensive religious feasts must be given to relieve 
sickne.SH " Tlic wealth of the religion has arisen 
from the variation of climate and the rough and 
dangerous nature of the mountains, and the jierils 
of the torrents and tlie landslides. Religion is a great 
factor, the greatest by far in the commeicial activities 
of the tribe and m' the economic activities of the male 
Ifugao ” This sure ey of an isolated tribe living under 
special conditions which promote isolation ancl super- 
stition, IS most instructive 

Parasitology in S Africa. — In the South African 
Journal of Science, vol. xviii , 1921, among the reports 
of papers read at the South African Association for 
the Advancement of Science, \ve note Dr A. Porter's 
abstract on the hfe-histories of some trematodes, 
including the two African species of lEIhar/ia infect- 
ing man and the liver fluke of sheep, the intermediate 
hosts of which in S. Africa have been a.scertained 
Prof H. B. Eantham records observations on parasitic 
rotozoa in S. Africa, including an Entamceba — - 
elieved to be new — from the horse, 
o Myriai’Oda. — The attention of workers on this 
class may be directed to two recently published 
papers — one by Mr. H. W. Brolemann in Proc. R. 
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Soc. Edinburgh, vol. 42, 1922, on material collected 
by Capt. W. E. Evans during the Mesopotamia 
campaign, comprising 17 species, and by Mr. R. V. 
Chamberlin, in Proc. U S Nat, Mus., vol. 60, art. 7, 
1921, on the centipedes of Central America. 

Cretaceou.s Fossil Reptiles in India. — Dr C. A. 
Matley, whose services were lent to the Military 
Accounts Department in* India during the later 
stages ■Df the war, took the opportunity of mapping 
m detail around tlie efintonment of Jubbiilpore the 
cretaceous formations locally known as the Lameta 
beds, which are found underlying the great spread 
of trap-flows m the Central Provinces In a paper 
published in the Records of the Geological Survey 
of India (vol liii.. Part 2), Dr. Matley shows that m 
this area the Lametas and trap-flows follow m 
conformable succession above the so-called Jubbiil- 
pore group of the Gondvvana system of freshwater 
beds. Accepting for the Lametas an age oi albian 
to Cenomanian, based on correlation with the marine 
cretaceous beds of western India, the lowest trap- 
flows are probably not younger than middle 
cretaceous, while the Jubbiilpore group, which was 
regarded by Feistmantel on palaio-botamcal evidence 
as middle Jurassic, should now be included m the 
cretaceous system. Dr Matley 's work thus tends 
to restrict the .stratigraphical range previously 
accepted for these associated formations, and his 
observations, which were necessarily hurried in 
places through ofiicial duties of an entirely different 
.sort, indicate the desirability of making a detailed 
rc-cxammation of the strata immediately below and 
intercalated with the Di'ccan trap-flows m the 
(Central Provinces of India The Lameta beds arc 
famous as having yielded the fossil bones on w'hich 
Lydekker founded the dmosanrian genus d'ltano- 
saurus Dr. Matley, m the course of his work, 
collected further veitebrate remains from previously 
known localities and discovered some new occurrences 
The locality from, which General Sleeman, the famous 
suppressor of " thuggy," hrst obtained fossil bones 
in 1828 has been exj)l(')n'd systematically with the 
help of officers lent by the (Geological Sniwey of 
India, and a large quantity of fresh material has 
now been obtained, including about 3000 scutes as 
well as some hundreds of bones, which will certainly 
yield results on critical cxaminaticn of the greatest 
palieontological interest 

The Struciure of Rockall. — In June last year 
Dr. J. B Charcot, cruising in the Poiirquoi Pas ', 
visited the little-known island of Rockall, wEich lies 
some 200 miles w^est of the Tlcbndos. One of his 
chief aims was to obtain rock samples in tlie hope 
of throwing further light on the origin of this 
curious rock In this Dr Charcot was successful, and 
to an account of liis experienced in I.a Geographic for 
May 1922, is addc<l M A Lacroix’s rejiort on the 
geological collections The prevailing rock of the 
island IS avcoarse-graiiied aeginne granite of a .some- 
what unusual but not unique type The so-called 
rockall^te which was described by Prof. J. W Judd 
some twenty-five years ago, turns out to be relatively 
rare It is a fine grained rock with more aegirine 
than the normal gianite, and it occurs only in patches. 
Previous to Dr. Charcot’s visit the only rock specimens 
from the island were rockallite All the rocks contain 
elpidite. which is known also m certain beds m Green- 
land. ‘ Dredgings m the vicinity of Rockall brought 
to light bascltic rocks, probably the remains of a 
submerged plateau of basalt, as was suggested some 
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years ago by Prof. G. A. J. Cole. There can be little 
doubt ihat Rockall is the last remnant of a former 
extensive land surface. 

• 

The Geological Mapping of the Globe. — In 
these columns attention has been directed from time 
to time to the maps issued in connexion with regional 
memoirs, such as those on Australian states, Sinai, 
«ind Mesopotamia. We may now add T-ange Koch's 
geological map of Pakeozoic strata in north-west 
Greenland, i : 2,000,000, attached to his paper on 
“ The Stratigraphy of North-west Greenland ’ [Med- 
dcleher fro Dansk. geol. Foren , vol. v , No i^, 1920 — 
foreword dated May 192^) In this mcmoii the 
earlier Paleozoic systems arc shown to have been 
involved in the Caledonian folding, which is thus for 
tlie first time traced across the Atlantic interval. 
R C Wilson, in “ The Geology of the Western Rail- 
way " (Gecfl. Surv. Nigeria, Bull. 2, 1922, price 
175 (id}), includes a coloured map of country north 
of L.igos, scale 1 : 250,000, and records Kocene beds 
near the coast, followed by areas in which composite 
gneiss IS piomment. An immense amount of informa- 
tion as to geological knowledge of the countries 
bordeimg the Pacific has been brought together in 
the Proceedings of the First Pan-Pacific Conference, 
part 3, published at the office of the Honolulu Star 
Bulletin, 1921 M. Emm dc Margerie {Annales de 
G^ogtaphie, vol xxxi., p. 109, 1922), in criticising, 
with a queiy, “ IJne nouvelle carte geologique du 
monde " points out that the production of such a 
map IS beyond the powers ot any one geologist 
While indicating defects 111 a recent publication, he 
proNides valuable notes on material not yet utilised. 
Hence his essay usefully records a number of publica- 
tions on regions recently explored. 

(ii AZR Storm in Amf.rtca --The great glaze 
storm of February 21-23 m tlni Upper Lake region of 
the Unib'd States of Ameiica is discussed by Prof. 
A [ Henry and Messrs J. 1C. Lockwood and 1 ). A. 
Seek'y of the U S Weather Bureau, and is published 
m the US. Monthly Weather Revieio for February. 
A laige amount of damage was done to oveihead 
ti'legraph, telcjilione, and other transmission lines 
in the upper Mississippi Valley and in the States of 
Wisconsin and Michigan A sciious loss was sus- 
tained 1 V shade and ornamental trees and orchards, 
a loss winch cannot be replaced within the lifetime 
ol the jnc-ent generation. The storm, in common 
with others c^f d similar nature, had a cold surtace air 
current which wa.s ovcittui by a warmer current, 
the ram which was conden.scd in the upper current 
falling upon objects having a temiieia t ure some degrees 
below 32° F. was frozen as it reached them. The dia- 
meter ot the ice-covered wires vaiied from a few tenths 
of an inch to 2-5 in. or more, tormmg a rod ol ice as 
thu k as a man’s wrist, and added to this was t he weight 
ol icicles which formed along the wires, often ' cry close 
together, and vaiyjiig in length from 3 to 12 inches 
Often 2 or 3 miles of telephone wires went down at one 
time At Oshkosh a small piece*of icc-covered branch 
weighed 2 pounds , without the ice it weighed 2 
ounces. In Michigan the icc, sleet, ami snow-storm 
was one of the heavie.st on record. Millions ol dollars 
worth ot property was destroyed. In m<my*orchards, 
^5-75 per cent, of the older trees were broken off 
entirely. At Arcadia a short twig weighing i ounce 
had an ice coating of 2 pounds. Several observers 
leported the ice coating to weigh 20 to 40 times as 
much as the supporting liranch or wire. 

New Theory of Cyclones.— During Ihc last 
years our knowledge ol the actual movement 
of the air in a cyclone has increased materially, 
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and it has become more and more difficult to reconcile 
It with the theory of cyclone formation advanced by 
Ferrcl 60 years ago. It is only recently that the 
work of meteorologists in this country and abroad 
has led to a more satisfactory theory, which has 
'been given a piecise form by Bjerknes and his 
son J Bjerknes, in a .sfrics of papois dating from 
1917 to 1921, A thoroughly readable account of 
the pre.sent state of the theory will be found in an 
article by Dr. •E. Kuhlbiodt m the issue of Die 
Wtssenschaften for May 26. According to Dr. 
Kuhlbrodt the north polar regions aic covered by 
a cap (if cold air wdneh thins out as it extends down- 
wards into temperate lititudes and ends m general 
about latitude 40', but may disappear at latitude 
50’ over a few degrees of longitude. Above the 
cold caj) is a considciable thickness of warm air 
derived from the south and having a motion to the 
east. Where the surface of scjiaration of warm and 
cold air comes down to the earth’s surface at an 
unusually higli latitude a cyclone is jiroduced, which 
IS < aii i(‘(l to the east by the movement of the warm air. 
Ihc distributujn ot wind and wcather«to be expected 
m such a region is shown to be m agreement with 
observation. 

Weather at Blue Hill, US — Mcteoiological 
olxservations made at the Blue Hill Ubservator}', 
under the direction of Prof. Alc.^ander McAdie, during 
1921, arc published m the Anuiils of the Astionomical 
Observatory of Harvard College, 7 'he observational 
data comjilete an unbroken period of thirty-six 
years, 1886-1921, and include pressure, temperature, 
wind diiection and velocity, luimidily, sunshine, 
cloudiness, and precipitation. It is estimated that 
the series should extend over at least fifty years for 
the establishment of projier normals, A table is 
gi\en showing advance of the seasons for thirty-six 
years, 188G-1921. It is interesting to note that the 
earliest autumn frost for the whole period occurred 
on August 21 in 1908, and in tins year the first snow- 
fall m autumn occuired on December 7, which is the 
latest ot the whole period, an anomaly which would 
scarcely be expected. "J lie rainfall talile giving the 
monthly amounts for the .several years .shows a large 
and varying range of measurement m all months. 
The avciage annual ramlall is 46’ 59 m,, ranging from 
.p7in for March to 3-20 111 for June 

A Ditferential Rkfraciometer — Messrs Bell- 
ingham and Stanley, Ltd , has constructed a 
differential refraiTometer for measuring very small 
differences between the refractive inde.x of two 
lupiids. rile design of the instrument is based on 
the method described bv Hallwachs The liquids 
art' contained 111 a glass cell and are separated by a 
thin glass plate. Light from the soifrce is admitted 
to the lujuid of lower refractive index at grazing in- 
cidence on the separating glass plate, which it travefttes 
and then passes through the second liquid at a 
small angle to the glass plate, the magnitude of this 
angle depending on the difference between the 
retractive indices of the two liquids iiy means of 
an observation teksscope the axis of which is ap- 
proximately in the plane of the separating glass 
plate, the limiting position ot the emergent ray from 
the cell can be observed and the position measured 
by the screw motion which rotates the cell with its 
supporting table In the case of lupiids having 
indices approximating to that of water a difference 
in index ('ll o*ooooi corresponds to an angle of emerg- 
ence of about J of a degree. The instrument can 
thus be made extrenvely sensitive, and is particulaYly 
valuable for the detection of small quantities of 
impurities in liquids. 
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Annual Visitation of the National Physical Laboratory. 


A r.ARGE lumiber of visitors were present at the 
National Physical Laboratory on the occasion 
of the Annual Visitation on fune 27. The guests 
were received by Sir Charles Sherrington, president 
of the Koyal Society and chairman of the General 
Board ; and Sir Joseph Petavel, Director of the 
Laboratory. As is usual on suchf occasions, the 
various departments were thrown open and an 
interesting series of exhibits was arranged, illustrative 
of the work carried on in the institution. 

In the Department of Aerodynamics, exhibits 
were shown m most of the six wind tunnels. In 
the largest of these, which has a cross .section of 
14 ft. X 7 ft , an aerofoil model was .set up .showing 
the methods of measuring the lift and drag. The 
section of the aerofoil under lest was on a .scale 
approximately one-fiflh of full .si^e. fn another 
channel wen' shown additions made to* the .standard 
type of balance, w'herehy for one setting of the model 
the component forces and moments in three directions 
can be determined. Tins represents a considerable 
saving of time in the process of testing The dis- 
continuous flow of air past a barrier was demonstrated 
m an effective manner by means of smoke relea.sed 
into the stream of ai^ before it reached the obstacle. 
Other exhibits included an aeroplane model showing 
the method of^obl.iimng the distribution of pressure 
over the wing, an apparatus used for determining the 
thrust and tonpic of model propellers, and an in- 
genious wand direction tinder. 

The additions to the Lnginecring Department, 
consisting of a large experimental shop and a set of 
otfices, have been completed during the year and have 
much relieved the congestion Among the exhibits 
were two machines for testing the ediciency of spur 
gears and chain drives fn both ot tliese machines 
the regenerative principle is made use of, .so that the 
power consumption is only that absorbed by the 
element under test Thus,' to determine the losses 
corresponding to an actual transmission of 100 h.p , 
a power of the order of .5 h p sulfices The efhcieiu les 
can be measured to an accuracy of 0*1 per cent. A 
new machine for testing reinforced concrete slabs and 
columns was also shown Tlie slab specimens can 
be tested 111 sizes up to tO ft xO ft and 14 inches in 
thickness, and the columns from 8 to 20 feet m 
lengtli ; ' the maximum load is (>n Ions It w'as 
interesting to note that it was found j)os«ible to 
support the columns by means of knife-edge ])ivols 
During the year, a plant has been completed for the 
production of asphalt road carpets. This enables 
the constituents to be mixed accurately in the 
proper proportions, pnor to laying and testing in the 
standard road-testing machine Other exhibits m 
this department included .ipparutus de.signed for 
th? measuicment of the tempeiature and pressure 
of the oil film in lubricated journals, the inve.stigation 
of heat losses through pipe covers, the dcterinination 
of the fatigue ranges of ,stres.s m materials by the 
strain method, and for the investigation of the 
detonation of a mixture of an and lufiiid fuels m 
closed vessels. 

In the Metallurgical Department, a much-needed 
extension of space has been provided during the year 
by the addition of an extra floor on the Wernhc'r 
building Considerable attention lias been devoted m 
this Department dining recent years to the study of 
aluminium and its alloys, and examples were shown, 
of^ an alloy developed at the T.aboratory which' 
is specially suitable for aeropl'ine engines Pistons 
and piston rings of this material were on view. A 
specimen of aluminium was exhibited which had been 
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submitted many times to an alternate treatment of 
rolling and melting without any effect on its tensile 
strength. A very effective experiment was shown on 
specimens of an aluminium-zinc alloy, which were 
heated in a furnace at a temperature of 370® C. and 
then quenched by immersion in water. Within a 
period of five minutes, a considerable generation of 
heat occurred — due to the breakdown of an unstable 
solid phase — which rendered ‘the specimen almost too 
hot to 6e held in the haifd. ^n interesting series 
of micro-photographs, taken during this period, 
showed the .structural changes occurring, which 
arc accompanied by great variation in hardness. 

In the section of the department dealing with 
refractory materials, a new recuperative gas furnace, 
working under natural draught, and intended for glass 
melting, was running, while m the .section of aero- 
nautical chemistry the viscosity method for character- 
ising deterioration of fabrics was demonstrated. 
Other exhibits in the Metallurgical Department were 
a high temperature thermostat arranged for obtaining 
very slow rates of cooling, and an ingenious relay 
for controlling furnace currents 

In the Heat Division of the Physics Department, 
various methods for the measurement of thermal 
conductivity were demonstrated. These included a 
new apparatus for dealing with thin sheets of material 
and for studying the effects of pressure on the thermal 
conductivity, a large scale apparatus lor experiments 
on insulators for cold storage purposes, and a similar 
apjiaratus w'huh has been used for measuring the 
conductivity of a senes of building materials A 
method for investigating the convection of licat m 
transformer oils was shown and also a device for the 
automatic operation of a ventilating valve with small 
changes of temperature of the air in.side and outside 
a room Various types of hygrometers were also 
exhibited. 

In the Thermometry Division a new type of 
resi.stance bridge was shown with dials reading to 
0001” (' , with a platinum thermometer of 10 ohms 
fundamental interval 

In the Radiology Division apparatus designed for 
the X-ray spectroscopic investigatipn of structure 
of materials, the measurement of radium salts, the 
standardising offbarium platmo-cyanide pastilles, the 
investigation of protective values of X-ray materials, 
and the X-ray examination of iil'etAls were ex- 
hibited 

In the Optics Division, various types of apparatus 
for mca.surcment and specification of colour were 
shown. These included a Nutting monochromatic 
colorimeter, a Lovibond tintometer, a Bawlrce 
colorimeter, and a trichromatic colorimeter for 
standardisation purposes designed and constructed 
at the Laboratory. In the latter instrimicnt the 
mixing of the three jininary cok^urs is accomplished 
by rotating a periscopic prism which pa.sses rapidly 
in front of three sectTinal openings of variable angles 
in wliieh the coloiiryd filters are placed. Among the 
exhibits in this division was also a differential refracto- 
meter for liquids having nearly the same refractive 
index, wlflle a new immersion metliod for measuring 
the internal bore of a gla.ss tube was also demonstrated. 

The Metrology Department {Glass Testing Section) 
showed a new equipment designed for the accurate 
calibration of hydrometers against a hydrostatic 
balance. The liquid in winch the hydrometer is 
immer.se/i is surrounded by a watev bath controlled 
by a thermostat. The whole of this apparatus can 
be moved under a special balance from the scale pans of 
which are suspended two plummets of the same mass 
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but differing in volume by loo c.c. The density of the 
liquid » thus , obtained directly by weighing and is 
compared with the hydrometer under investigation. 
The balance is of special construction ancbis provided 
with inertia bobs at the ends of the arms to counteract 
the damping due to the movement of the plummets 
through the liquid. Other exhibits in the Metrology 
Department included a series of instruments for the 
precision measurement of engineers’ gauges and a 
vertical interference apparatus for testing the flatness 
of surfaces, line standards and comparators. 

In the Froude I^tional Tank experiments to 
determine the resistance of a ship form in artificially 
created waves, and the method of taking con- 
tinuous records of resistance, pitching angle and 
pitching period were demonstrated. The object of 
this work is to obtain data as to the loss of speed of 
dilfcrcnt designs of ships under service conditions 
It IS intcrAting to note in this connexion that 
observations of full size ships have been taken by 
members of the staff in voyages across the Atlantic 
in three types of ves.sels. liners, cargo steamers, 
and oil tankers. Apparatus was also .shown for deter- 
mining forces on a ship’s rudder, the maiionivring 
po^\cr of a .shiji’s form, and the resistance of a seaplane 
model on the surface of the water 

Many interesting exhibits w'ere on view in the 
\arious sections of the Klcctricity Department The 
Photometry Division showed a method of dctermin- 
mg the .spectral distribution of energy in arcs having 
cores of different materials, and of measuring the 
transmission ratios of coloured glas.ses intended as 
standards for ships’ navigation lights 

The Alternating Current Section dcmonstrateil the 


speed regulation of a D.C. motor by means of a rela- 
tively small phonic motpr directly coupled to it. 
The Direct Current Section showed apparatus ,for 
experiments on moulded insulators and omer insulat- 
ing materials, tests on buried cables and on energy 
losses in a 3-core cable with three-phase current. 

In the Standards .Section, an air gap for dielectric 
tests on mica and thin sheet materials was shown. 
This consists of very accurately flat steel plates 12 
cms. in diameter, separated by distance pieces of 
quartz, .so as to give an accurately parallel gap. The 
apparatus can be taken apart and the gap reproduced 
to within O'oooi mm. In connexion with the above- 
mentioned apparatus, a machine of the optical lever 
typo has been evolved for measuring the thickness 
from point to point of sheets of mica or other thin ' 
material. 

A standard multivibrator apparatus for radio- 
frequencies was shown by the same sootioii. In this 
apptiratus a wave wnth a sharp peak is produced, 
having a frequency of rooo per .sec. From this, by 
the help of a highly resonant circuit, every harmonic 
up to the hundredth may be picked out, thus provid- 
ing a senes of accurately spaced ratlio-frequencies, 
Ihe fundamental is kept constant to 1 part m [00,000 
by a tuning-fork control. A second multivibrator, 
which can be controlled from the first one, has a funda- 
mental of 30,000 per second and^give.s a further series 
up to 1,000,000 per second 

In the Wireless Section, directional measurements 
of spark and continuous wave stations were shown, 
the photographic reception of .signals on a string 
galvanometer, and a new type of thermo-j unction 
ammeter for high freijuency. 


Agricultural Research in Great Britain. 


'T'HE “assistant principal’’ at the Ministry of Agn- 
-*■ culture, Mr, V E Wilkins, has prepared a 
valuable pamphlet,^ which gives a useful account 
of the various forms of agnciiltural research that are 
being supported financially by the State. As is well 
known, the Ministry decidi'd to concentrate research 
at defimte institutions, Rothamsted is concerned 
with jdant nutrition, soil pioblems, and plant 
palhologv ; Cambridge ha.s entrusted to it plant 
and a.timal breeding, and animal qptrilion , Long 
Ashton, ,1 branch of the University of Bristol, deals 
with fruit growi^ig and jireseivmg ; plant physiology 
is dealt with at the research in.stitute attached to 
the Imperial College of Science , dairying at Reading , 
animal pathology at the Roval Veterinary College , 
agruailtiiral zoology at Birmingham ; helminthology 
at the London School of I ropical Medicine, agri- 
cultural economics in Oxford ; plant breeding, with 
particular reference' to Wales, at Aberystwvth • fruit 
growing and hops at East Mailing; .md nur.sery 
and market gardening at Cheshimt Besides these 
re.scarch institutes clnd stations the Ministry has .set 
np a system of advisory centres. from whu h’miorma- 
tion m resjH'ct of specific subjects is disseimnated by 
advisory othcers who also, 111 many cases, undeitak’e 
a certain amount of rcsean'h 

(a) 1 he Soil and its Effect on Plant Groiuth —This 
fundamental subject has been entrusted to the 
Kotham.sted Experimental Station, which is con- 
cernecl, among other things, with the examination 
of the soil in its relation to bacteria and protozoa, 
and an account is given of the arduous nature of 
the re.search aloi\g these lines. The nitrification of 
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organic nitrogen alone has demanded the services 
of eight research workers, who m many cases have 
worked night- and day-shifts An interesting form 
of invc.stigation nndei taken at this station is con- 
cerned with the production of artihtial farmyard 
manure Dining the later stages of tlu* war, and 
subsequently, until the agricultural policy of the 
Goveinment was altoroci, there was a prospect of a 
superabundance of straw', more, m fact, than could 
b(' dealt with as footl and litter by farm animals. 
'J he Kothamsteil investigators set about devising a 
means of converting this straw directly into farmyard 
mauuie, and the results are most encouraging, 
although now', with the reduced area of tillage land’ 
the necessity for such conversion is no longer pressing. 

At the same station much work has been done on 
th(‘ mfliicpce of colloids <m the water-content of soil, 
and on the mechanical operations aonceriicd with 
tillage Most ingenious electrical methods are also 
being cxjiloitcd to •letermine the relation betwam 
.soil acidity and crop production, and the list of 
publications that have been issued from Rothamsted 
during IQ20 and i<i2i show's the extraordinarily 
varied character of the work being conducted at this 
famous station 

{b) Plant Breeding - The jiroblems that are being 
investigated along this line are i-oncerned with the 
baking qualities or strength of English wheat, with 
the production of cereals possessetl of a straw stiff 
enough to stand up undei adver.se circumstances, 
w'lth immuinty to disease, with the increase of the 
number of grains m the ear, with the production of 
diardicr varieties of w'lnter oats, with the relationship 
1 of nitrogen 111 barley giam to the quality of* tihe 
j produce, and with the' prod net ion of potatoes immune 
to wart disease. Those problems are being dealt 
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with chiefly at Cambridge; while Aberystwyth, the 
Welsh plant-bi ceding station, is concerned principally 
with the discovery of the production of new and 
improved herbage plants which must be so important 
in the West of England from the point of view of 
pasture and meadows. 

(0 Plant Physiology — Tke chapter on this subiect 
opens vyith a suggestive discussion on the fundamental 
principles involved in crop production. These prin- 
ciples are concerned with the cause>^ that determine 
heavy croyiping and light cropping, resistance to 
disease, and the formation of flower-buds on fruit- 
trees. rile electrical treatment of crops is also 
receiving attention at Rothamsted. the Harper 
Adams Agricultural College, and on a station n^r 
Dumfries lo (piote from the report. “ There is no 
doubt that electrical discharge will increase plant 
growth and it is hoped that it will be found possible 
to continue the patient expenmimtal work that has 
been going on for some years, for it seems certain 
sooner or later tliat electricity must pla^^ an important 
part on the farm in increasing crop production " 

{d) Frmt-gyqwing and Presenong —Fruit problems 
are being dealt with mainly at the horticultural 
station at Long Ashton and at East Mailing in Kent. 
Much suggestive work has been done on the problem 
of fruit stocks, a subject that has hitherto been 
very confused and unsatisfactory. The Paradise 
stock, for instance, has been proved to be a mixture of 
several varieties, and it would appear that even the 
crab stock may be graded into several classes, each 
of which has a distinct influence on the scion that is 
grafted or budded on to it This subject is in- 
separably connected with the development of the 
root system, a line of research to which the late 
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Mr. Ihckenng gave much attentiba, showing that 
It was quite unuceessary to give the amount of 
attention that is usually bestowed upon planting. 
This uncx^cted result appears to have been con- 
firmed at Long Ashton, the original root system 
playing practically no further part in the growth of 
the transplanted tree, which seems to develop a 
new root system independent of the old. Work on 
ringing, pruning, disbudding, etc., also promises to 
nave an influence on commercial production while 
much light is being thrown upon the problem of 
manuring of fruit. This station has also contributed 
largely to our knowledge of the factors that determine 
the production of high-gfade cider and perry 

{e) Plant Diseases. — In no department of the 
Ministry s scheme has more activity been shown 
than in the direction of plant diseases. At the 
bchool of Hotany in Cambridge special attention has 
been given to the silver leaf disease, a*trouble that 
IS increasing markedly in this country, and is now 
no longer confined to plums, but lias spread to 
apples and other fruit-trees. How destructive the 
disease may be is proved by the fact that an apple- 
orchan of about 6 acres, near Wisbech, showed 
more than looo trees attacked bv this disease the 
cause being attributed to carelessness in pruning 
and the neglect to protect the wounds thus caused 
vSpace does not permit of the publication of details 
m the departments of animal husbandry, animal 
breeding, dairying, animal di.seases, and agricultuial 
economics, but enough has probably been said to 
show what an enormous change lias come over the 
country in respect of the provision for agricultural 
research under the enlightened policy pursued by the 
Ministry of Agiiculture. 


The Magnetic Work of 

By Dr. C. C 

primary object of the volume relerrcd to 
below' is to chronicle the results of observations 
made on land by members of the Depart ment of 
Tcrrestiial Magnetism ot the Carnegie Institution 
Washington, from 191 ^ to 1020 During that period’ 
1747 stations w'cre occupied, bunging up to ,1028 the 
number of land stations occupied since the world survey 
began m 1905. Even the general reader will find much 
to interest him in the field observers’ ri'poits on iip 
98-222 Mr. F. Brown, for instance, who travelled 
over large areas in China, Mongolia, .Manchuria Uppei 
Burma, the Cameroons, and Fieiuh Juiuatonal’ Africa 
and who crossed Central Afiica from Angola to 
Mozambique, relites adventures with biigands lions 
witch doctors, and native kings 

There is .dso a general account of the land instru- 
ments emjiloyed. references being made to earlier 
v(,»himcs lor constructional details Plate 2 gives 
illustrations of the mstrumenfs supplied by the 
Department to Captain Ro.ild .Xmundsen’s Maud 
expedition, (hi p 9 there is an expl.i nation of the 
two standards which liave lx on used, flic earlier 
denoted by C I W. fCarru'gie Institution. Washington) 
the later by I.M S (International magnetic standards)’ 
The use of the latter term for standards which have 
not received international sanction is .somewhat open 
to criticism ^ 

The observational results occujiv .some 07 pages 
and later m the volume tlicrc is a dkailcd deseripfiori 
of the stations Some of the more jneturesque places 
visited are illustrated in seven plates. „ 

' Ke'carches of the Department of Terrestrial .Maanctiim, v)l iv J uni 

Magnetic Observ.a.ons 19:4 -19:0 By J3i ! L. .\. Bauer and r tin rs , ^a„, 
special Reports (Publication 175). Pp. vi +475 +9 plates. (Washington 
C.irnegic institution, 19JI ) 
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the Carnegie Institution.^ 

hkicr, F K S 

Mr. J A. Idcnimg describes the construction at the 
headtjuarters of the department, at Wa.shmgton of 
a new non-magnetic building for experimental work 

j ot doublc-wallcd concrete. Jh'ovision is made for the 
supply of vvmter, gas, compre.ssed air, and electric 
t ircuits for direct and alternating t urrent 'Fhe cost 
exclusive of tlie uiternal equipment, was 8500 dollars’ 
A magnetic survey made after the completion of the 
building showed differences of 2' m^dip and 257 m 
horizontal force between the north and south ends 
Mr. H. W. 1 -isk discusses errors arising from minule 
pivot defects m dip needles He ad vocates the use ot at 
least four needles at each station, so as to recognise with 
certainty when an individual needle becomes faulty 
A description by Mr S J Barnett of a new sme 
galvanometer for determining 11 (horizontal force) is 
ot special interest at the present moment The con- 
struction of similar instruments has been smuiltanc- 
ously m pnigrcss^m Amcncd, J'.Vpan, ami liiigland 
The instrume.it dev-ribed by Mr. Jiar.iett is miieh 
smaller than that recently described to the Roval 
bociety by Mr. F Ji Smith. Its coils, of apiiroxi- 
imitely 30 cms. diameter, are wound on C,arrar.i 
marble. „Aii approximation is m.ide to tl.c llelmlmltz 
arrangement, but the coils are really spirals It is 
hoped to measure H with an errorless than i in’ro 000 
A prchmin.iry eompanson with the IMS standard 
mentioned above gave a discrepancy of only 0-77 or 
I part in 25.000. but the constants of the mstriim’cnt 
are as yet to some extent provisional. 

Mr. } A. Fleming also deals with the results of 
comparisons, «.iiect and indirect, between Carnegie 
institution instruments and the standard instruments 
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in use at a number of observatories. He claims that 
the results show, first, that the Carnegie Institution 
standards are in every way satisfactory, and second,, 
tliat " the absolute precision obtainable wit|^ carefully 
designed magnetometers and (dip) inductors, pro- 
vided instruments are carefully used and comparisons 
are made with reliable standards at least every two 
or three years, is of the order o'- 2 in declination and 
inclination and of the order 0-0001511 {i.e. 37 in 
England) in horizontal intensity.” If this be true, 
the gain m accuracy to be hoped for from coil instru- 
ments IS not great. If. however, as stated on p. 468. 
a complete observatioif of H with the coil msti^iment 
occupies only 2 minutes, itsmse at an observatory 
would represent a great economy of time, always 


provided little time is spent on keeping the apparatus 
up to the mark. 

However this may be, what is really more wanted 
is a coil instrument for measuring V (vertical force). 
Base line values of V curves are at present dependent 
on dip circles or inductors. Even if the accuracy 
claimed by Air. Fleming ior dip inductors be con- 
ceded, It must be remembered that an error of o'- 2 
m the dip at a place where the value of H is only 0-03 
(the approximate, value at the base station of the 
Australasian Antarctic Expedition 1912-13) leads to 
an error of about 907 in \'. Thus a coil instrument 
which could give V directly, to within ±57 even, would 
be an immense impro\ eiiient on a dip inductor for 
use in high latitudes. 


New Social Coleoptera.' 


By Dr 


I F we regard as truly social only those insects m 
which the ]xircnt. or parents, live with their 
otlsprmg, protecting and teedmg them, there have 
been known hitherto but three groups of beetles 
winch come into tins category, namely, the Platy- 
podid.e, Scolytiche, and Passalida-* Piof. W. M 
Wheeler h.is recently added to the list two genera of 
Sihanid beetles belonging to the family Cucujida', 
disco\crcd by him 111 Biitish Guiana The beetles 
m (piestion aie Co(culotrof>hus socialts and F.itnaii- 
siinus u'heclen both ot Schwartz and Barber The 
bulk ol his observations concern the fiist-mentioned 
insect, the other species being appan-ntly rare. 
The beetles enter the hollow petioles of a la-gummoiis 
tree Taclngidia and either boie their way in, or gam 
adnnttance through perforations previously made by 
other insccis They entci either -is a single pair, 
or one beetle enteis and is veiy soon joined by an 
individual ol the opposite sex. Upon taking posses- 
sion of their future habitation the beetles remo\e any 
loose jiith, or the remains ol previous tenants, by 
pushing tins debus into the jiointcd ends ol the cavity 
by means of their flattened heads Tins bc 1 ia\iour 
bungs (1 k' mseits into cont-ict with the oiitcimost 
layer of pith adhering to the walls of the cavity, 
and certain stnps ol nutntive parcncliyma TJie 
latter tiss’ie forms tlie food of the beetles, and is 
also shaied i y young Coccidie of the .species Psendo- 
C0(cus l^onicluc, which soon begin to enter the jieliolc- 
cavity By mean* ol the feeding action of th<‘ licctles, 
the strips become coiiN ertcd into grooves, the cotcids 
stationing tlu-insclvc-s m a low m e.ich groove 7 he 
beetles caiefiilly avoid soiling then food ni.iteii.d and 
store Iheir fiass m the areas between the grooves 
They lay llieii eggs along the frass ndg<'s, and the 
l.irv.e winch liatcli out feed upon llic same nuliiln’e 
parciKliyiiia as their parents When matnie. tlicy 

* W lU Whi'cloi, '• \ Study of sonio Soo.il Bo tics iti UriUai Gni.m.i 
and of till'll Hildtioiw to I he Uit-Pl.iiil hi^alia,” ZiWofi/ra, w Vi rk, 
vol. Ill, Nos i II, Dot 24 , 11)217 


A. D. Imms. ^ 

construct brown cocoons within w-liich pupation 
occurs 'riic beetles emerging from the lattci remain 
m the petiole with the original p.iir , tliey mate and 
produce egg.s and larva' in turn, thus leading to the 
climax stage of the colony, winch may eventually 
consist of several dozens ot beetles of both .sexes, and 
many larva* and pnp.e m .ill stages of development 
'J'he Coccid.L’ also iiure.ise m nftmbcr, so that the 
cavity ot the petiole sometimes becomes crowded 
with inmates In the meantime, (lie old and 
exhausted beetles die off, and their bodies aie con- 
signed to the refuse accumulations alre.idy nn'iitioncd 
When this crowded condilitm is re.iched, beetles 
begin to leave the colony either singly or m pairs and, 
.seeking otln-r petioles, tliiis lound new colonies 

Both the larva:- and imagines of the ( occidotrophiis 
sola it honey dew from the coccids by "stroking” 
the l.itler by means ol flic antcnniC 'i'hc relations 
of the beetle to the eoccids, moreover, aie physiologi- 
c.illy similar to those of svinjihile beetles to host 
ants that supply them with rcgmgit.itefl liquids 
( occu/ntrofyhns, like the symidiiles, has specially 
modified antenn.e and l.daum, sueh moditicalions 
oceuning m both the larv.e and adults 'J'his type 
ot rclationshii» w'lth Coccida* has not been noted 
hitherto in <iiiy ('olcoptcia and, ajvirt from ants, very 
tew* insects .ire known to h.ive dc\ eloped the ability 
to sola it honev di-w- Iroin among tla- I lomoplera. 

It .ipjie.us that the SylvanaKs li.i\e a more primitive 
.snti.d life th.iii any ot the tlirei- families of licctlcs 
lUVMnusly alluded to, but there is no detimte 
piep.iralion ol I.irval food by the p.ircnts. Their 
i-olona-s represent a stage in social development 
intcriricdiate between the- families mentioned and 
the niciely gieganous spe-cies ot ( ucujida-. For 
lurtlu-r def.iils, and many mtc-rcsting observations 
on the numerous .ind heterogeneous " bioca-nose ” 
ot other inscets associated w-ith the jilaiit T.ichigalia,'* 
till- reader is referred to I’rof \\'heeler’s original 
pajH-r 


Spectroscopic Studies of Stellar Velocities.’ 


By Di •William J. S Lockypr. 


TN order to determine the distribution and motion 
of stars in sjiace it is necessary to know four 
important facts about each .star I'hc first is its 
position, known as its Right Ascension and Declina- 
tion ; the second is^ts proper motion, i e the niove- 


“Ihf' R.iclial Velocities of sot St.irs,” Puolir.itioiis^f llu- Uoniinion 
Astrophvsical Observatory, Victoria, B C. (voJ 2, No. i),%y T .S l’lask«'U, 
W E Harper, R K. Youn^, H. H Plaskctt (Ottawa, 1921) 
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nu-nt at right angles to the line of sight , the third is 
the radial velocity or mo\ eincnt towards or awaj- fiom 
the earth ; and lastly, the jiaiallax or distance of the 
star from the earth 

^^iiring the last few years thu actumulation of a 
large amount of such ^lata, extending over many* 
years, has led astronomers to the important problem 
of investigating the systematic motions of the stais 
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and their distances, thus leading to our knowledge 
of the distribution of stars in spacfe, and finally to the 
structure of the universe. 

At the present time, however, data are most 
lacking regarding stellar radial velocities, and any 
attempt to increa.se our knowledge in this respect 
deserves particular attentcon. It is, therefore, very 
satisfactory to know that, when planning the equip- 
ment of the Dominion Astrophysical Observatory of 
Victoria, B.C., the first consideration was given to 
its suitability for this class of work, which it is 
proposed to make the great feature of the new 
institution. Quite recently the first volume of 
measures has been published, and this comprises the 
determination of the radial velocities of 594 stars 
between the fifth and eighth magnitudes, the velocities 
of which have not been measured before. 

The work was commenced in May 1918 by the 
Director of the Observatory, Dr. J. S. Plaskett, and 
Dr. R. K. Young. In the following year Mr. W, E. 
Harper and Mr. H. H Plaskett joined the staff, .so 
that this volume is the outcome of the endeavours 
of these foqr observers, who together made the 
observations, the measuiements and the reductions 
of the spei'trograms, a.s no computing assistance was 
available. 

The introduction to the volume de.scnbes briefly the 
telescope, the spectrograph, the observing arrange- 
ments, measuring machines, wave-lengths of spectral 
lines employed, etc. The telescope was the large 
72-inch reflector, and the spectroscope was used with 
the” Cassegrain combination of tlie telescope The 
regulation ami control of the temperatuie m the 
spectrograph was at first attained by the use of a 
mercury contact thermometer actuating a special 
relay, but this was replaced later by the installation 
of a Callendar recorder Considerable attention was 
devoted to the wave-lengths of (he lines employed 
in the reduction of the spectrograms, and the .system 
eventually adopted was one developed by Dr. Young, 
winch is to some extent a compromise of different 
methods and systems used by various observers. 
Tables showing the standard wave-lengths employed 
are given, and they indicate the wave-lengths used 
for IB-type stars and for A- to F-type stars, togcthei 
with a list of iron comparison lines. 

The work accomplished may lie briefly summarised 
by referring to the results of the measures wdiich arc 
brought together in various tables The first con- 
tains the mean velocities, with their probable errors, 


of all stars, ^37 in number, assi^d be pf con- 
' stant velocity, including their positions; magnitudes, 
Spectral tjTpes, etc, NeJtt follows a summary table 
of the vefcicities of the systems of all spectroscopic 
binaries, the orbits of which have been -determined 
at the Victoria Observatory. Table IV. gives com- 
plete information as regards the details of all the 3287 
radial velocity plates of the 537 constant velocity 
stars, an average of 6*i plates per star. This informa- 
tion is concise, compact, and in a convenient form, 
and will be valuable tor detail reference when required. 
Similar detailed information is given in Table V. 
with respect to 206 plates'of 35 probably binary stars. 

It is interesting to rtiake a short reference to the 
accuracy of the determinations of the radial velocities, 
because this accuracy depends to a very great extent 
on the definition of the lines in the star's spectrum 
under examination. Thus, some spectra have clean- 
cut lines which render their mea.surem6nt easy, while 
others exhibit fuzzy lines, making measurements 
difficult. The authors jiave, therefore, divided the 
probable errors into tlirce classes. The first includes 
stars of spectral types between Fo and M (excluding 
some early F stars) which give the most trustworthy 
values ; the probable errors for tliese range between 
-I o I and +1-0 km.s. for the mean velocity obtained 
from all plates, and between i 0-2 and 1-2-5 kms. 
for a single plate. The second mam class includes 
about one-fourth of the A-type, about two-thirds of 
the B-type, and the early F-type mentioned above. 
The probable errors for this group are given as 
ranging from 10-5 to -1-1-5 kms, for the mean velocity, 
and from +1-2 to 1 3-5 kms. for a single plate. 

The last group embraces mostly A-type stars with 
the addition of a few B- and Q-type, the lines of 
which are diffuse, broad, and freipiently weak. For 
these the probable errors range from '■+ i-o to 13-8 
kms. for the mean and from 12-5 to 1 lo-o kms. for 
a single plate. 

The original programme as to the number of photo- 
graphs of the spectrum of each star to be secured, 
namely, .six plates for each star with well-defined lines 
and eight or ten plates with poor lines, was almost 
carried out; the whole system of velocities here 
deduced is therefore homogeneous and a high grade 
of accuracy has been maintained. The radial velocity 
values are the result of a great amount of painstaking 
care, and their early publication is evidence of the 
industry that has been displayed in all stages of the 
research. 


Geology of Antarctic Lands. 


A USEFUL reference to recent summaries of the 
geological features of Antarctica occurs in the 
Proceedings of the first Facihc Conference, part iii. 
Op. 644 (1921). It is unfortunate that the vanous 
researches based on the results of different British 
expeditions have not been earned out in a common 
clearing-house and published as an interlocking 
series. At present three .sets of quaito publications 
are appearing m our libraries, two of them under the 
auspices of the Royal Society of Edinburgh, and one 
under those of the Trustees of the British Museum. 
Mr. J. M. Wordic's observations on the Weddell Sea 
area (Shackleton expedition, 1914-17) have been 
already noticed (Naiure, vol. 109, p. 218), The 
geological results of the expedition from the Falkland 
Islands in 1913, financed by Messrs. Salvesen of 
Leith, are now described by tlie leader, Mr. ‘D. 
‘ Ferguson (“ Geological Ob^rvations in the South 
Slietlands, the Palmer Archipelago, and Graham 
Land," Trans. Roy. Soc. Edin., vol. liii, p. 29, 1921). 
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The unrest in the earth's crust in Oligocene and 
Miocene times is illustrated by great outpourings of 
basalt in the South Shetland Islands. The later 
lavas of the senes arc nolably columnar, and are 
correlated with .similar rocks in Patagonia. Volcanic 
activity continued almost down to recent times, and 
there is a series of andesitic tuffs and lavas that go 
back to Jurassic or early Cretaceous age. The photo- 
graphic l^nd.scapes in this memoir are of unusual 
excellence. The rocks collected abundantly by its 
author, are described by G. W. Tyrrell in a separate 
memoir {ibid p. 57). They include the varied intru- 
sive masses ol Graham Land and its group of islands, 
and the red adamellite of Mount Theodore, " the most 
imposing natural feature ” of the district. Mr. Tyrrell 
regards these older igneous rocks as distinctly Andean 
m type. 

Dr? H. H. Thomas [ibid. p. 81) deals with the 
rocks and ninerals collected from islands of the 6apa6 
region by Mr. Innes Wilson, of the FalWand Islands, in 




^P^Mtibnr and tft^bpera^oh, 

■' fte reports of the ’ British Antarctic (f* Terra 
") ^pedition of 1910, published by the Bntish 
Museum, are concerned, however, with another 
quadrant of the antarctic region. In the geological 
^ries, Nos. 3 and 4. recent and older sedimentary 
deposits are described by Mr. F. Debenham, from 


'^own.^ 'A. South Woodward's «) 

of “'Fish remains from the XJpi>er Old’ Ri 4 \S*ihd-’' 
stone of Granite Harbour,” including BqihAdii^jis, 
provides more definite infeftmation. The rembteness 
and perils of the di.stru t excuse tlie unebirete-Wd 
nature of the results, and no doubt also cxpl^lis,,th€.. 
handsome method of their presentation in thfe 
1921--22. G. A. J«CX’ 


Durability of Optical Glass. 

By Dr. Jame;^ Weik French. 


I T is the custom of optical glass manufacturers to 
issue long lists of types characterised by their 
optical constants, without much regard to their 
qualities of durability, which are only occasionally 
indicated. To the practical computer these lengthy 
lists are not imposing. ' Experience lias taught liim 
that the number of sufficiently trustworthy t>T>es is 
really very hunted, and tliat only 111 extcptional 
circumstances, that fortunately do not frequently 
anit‘, may an extension of his list be justified. Rut 
while the possibility remains that glass of an unstable 
kind maj^ be used in the construction of his instru- 
ments, the optician has cause for anxiety in the 
knowledge that Ins reputation as well as the glass 
may become tarnished. 

The British Sc ientilie Instrument Research Asso- 
ciation, the function of which is to provide for the 
indu.stry the leaven of science, has been charged with 
the investigation of the durability of glass. According 
to the admiialilc report ^ that has recently been 
issued, ” the object of the Research was to determine 
how far it was possible to establish simple tests by 
which the durability of different types and varieties 
□f optical glass could be ([inckly ascertained wnthout 
awaiting tlie results of experience by actual ii.Sc o\er 
an extended period.” To what extent this object 
has been attained may be realised from the frank (.011- 
fession at the; conclusion of the report, that ” it is 
[not possible to. recommend any .simple test by which 
the durability of an optical glass can be determined, 
with such 1 'liability as to avoid the chance of mis- 
leading user; I f the glass in .some one or^Ttlier ajiphca- 
tion of it.” NVith this pessimistic (oncliision it is 
difficult to agrees as the object has already been 
attained in the workshop, if it is agreed that it is 
the rclh'cting or transmitting (jnahties of tJu' snilace 
with winch tlie optician is concerned 

From the report it appears that numerous tests of 
Continental juid British types of optical glass have 
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been examined by the lodoeosin test of Mylios, ,thc 
autoclave water and .steam tests at four and two 
atmospheres of pressure, and the "dimming'' test 
evolved by the Royal Arsenal Directorate of Chemical 
Inspection, which co-opera ted in the research. This 
dimming test is really an elaboration of the Zschimmef 
test. The three tests as applied mdicSte merely tp 
what extent alkali can be dissolved from the surfeice^. 
and, as is to be expected, the flint gla.ss types appear 
more durable than the crown types — a conclusion 
that IS misleading, as the report lightly indicates. 
Onr industrial atmosphere unlift-tunately contains 
sulphuretted liydrogcn, and if in the dimming test an 
atmo.spherc more repre.sentative of realfty had been 
employed, the flint types would have been placed 
more nearly in the order accorded to them by 
Faraday. 

The report confirms the interesting fact, already 
know'll m the w'orkshop, that m the glass^ polishing 
process alkali is dissolved from the surface layer, 
which, with a few exceptions, becomes more durable. 
Woikshop experience sliows that a new cloth polisher 
tested with litmus will usually be found to be slightly 
acid ; after <i few' liouis of working it will be neutral ; 
and tlierc'afler it becomes strongly alkaline. A pitch 
polisher n'acts .similarly, but it does not retaiU the 
dissolved alkali to the same extent. 

The optician is concerned in practice* not so much 
with those so-called optical glasses that are visually 
atfccted by the tests n'fcrred to, as with those that 
arc labelled as being durable and iinalfected. If a 
well - polished specimen of the most durable crown 
glass be boiled in water at atmosphcnc pressure for 
two hours ami its reflecling power be then tested 
by means of a niulti-rofiection photometer, a loss of 
} per ( ('111 ])< r rctlc'clion may bo detected. After boil- 
ing for eight hours, the loss will be about 2 per cent., 
but thereafter the rate diminishes. 

The drastic autoclave tests adopted in the research 
are not neces.sarv to demonstrate how' many of the 
typt's included in the optical glass-makers' lists are 
vilu'ous substances of but little value and a soured 
of danger to the unwary 




Volcanic Activity in Nigreria. 


13 EPORTS have been receiv<>d by the Governor 
from Mr. A. A. Reading, of the Bibnndi 
Estate, of a recent volcanic eruption in the Caineroons 
Vlountam, near the coast of Nigeria Repeated 
earthquake .shocks commencing on February 3 last 
vere followed by an eruption at an altitude of about 
|.ooo feet on the north-west side of the niounlam, 
jiving rise to a l9,va*strcam which flowed down jii the 
lirection of the Bibundi Estate, and entered the 
Plantation ^eurea <m Marph^S., «v'Th,o lafh extended, 


iXilunins of steam wore cimtinually ascending. 
Attempts to photograph the seem; failed on account 
of the flense smoke and aslios. J he centre of the group 
of craters was estimated to be distant <>900 yards from 
the house at Bibundi Beach fin a magnetic bearing 
of 128”, and the height above sea-level wa^ belieVfSd 
to be about 4150 feet. 

Til May the northern stream was gtiU advanci^,^ 
and threatened- to readh the sea along the #ater- 
courses on e^ch^side of Dollmanshohe. Soihetimea 
ihera was. noise resembling that of h. Wftst 



that sQi^ii 

V^€d’^off''open gtdu'j^^f tfS lav^ atoi ,, 
lijlfe ^ ^aU of red-hot roclc 30 or 40 feet high, whicS 
kept f^Ung away in front’ as it advanced, but* when 
•it Ca^^’ down the deep ravine between Wernerfelde 
*;"agi^^^tzlaffelde, it flowed like a red-hot river moving 
jra^'of about 2 feet a minute. Mr. Reading 
|)ig stone on it to see if it would make a splash, 

. l%tr^lthough it was moving and looked liquid, the 
8tol^ hounded off just as if the lava were solid rock. 

|Sinj^ the outbreak of the volcano no .severe earth- 
shocks have been experienced, though the 
" was frequently felt to be shaking and two or 

' mree slight shocks were' noticed. 

Mr. Reading went round the edge of the lava in a 
^cahoe Vvhere it projected into the sea. He could not 
^pprOBdX nearer than about 300 yards on account of 
the heat. At that distance the sea 'was so hot that 
he cotild not put his hand into it, and de'nd fish abound. 


University and Educational Intelligence. 

BibImingham. — A pplications are invited from 
graduates in metUcine of the University, of not 
, more than five years’ standing, for tlie Walter Myers 
travelling sUidcntship (value 300/. for one year) for 
res^rch in'“aiiy branch of medicine or pathology 
appJOjVed by the selection committee. The student- 
ship is. tenable at any university, laboratory, or 
othef approved institution, and the holder must 
devote his whole time to research Full information 
is -obtainable from the Registrar of the University. 

5 ;Seds, — A Gas Research Fellowship, value 200/. 
per annum, established by the Institution of Gas 
Engineers at the University of T.eed.s for the pro- 
secution of post-graduate research m gas chemistry, 
has been awarded to Mr. S. Pextoii. For the last 
two years Mr. Pexton lias worked in the department 
of coal gas and fuel industries of the University. 

London. — Application.s are invited for the William 
lulius 'Mickle fellowship, which is of the value of at 
least ^200/., and awarded annually to the man or 
wom^ resident in Jvondon and a graduate t)f the 
University, who, in the opinion of the Senate, has done 
most to advance medical art or science during the 
preceding five yours Particulars respecting the 
appointment may be obtained from the principal 
officer of the University. All applications for the 
fellowship must reach him by, at latest, October 2. 

- - St. Andrews. — The honorary degree of IX.D. 

' 'will- be conferred on the Pimee of Wales on the 
^occ^iori of Ins contemplated visit at tlic end of 
‘Se^'tember. I'liere will be no public graduation 
(ieremony. 

\ Ti^ . Gjmmissioners of the Exhibition of 1851 
that Senior Studentships for 1022 have been 
awai^ded to the following: Mr. J S Ifiick (Liverpool), 
rei^fc]li‘'student in chemistry, of the University of 
Livetpbol; Mr. G. T R. Hill (l^ondon), research student 
in iidronautics, of the University of London, Univer- 
sity College, late experimental engineer and pilot to 
Hatidley Page, Ltd. ; Mr, A, E. Ingham (Cambridge), 
r^earch student in mathematics, of the University 
. of Cambridge ; Mr. J. E Jones (Victoria), lecturer 
< in mathetiiatlcs, of tho I/niversi^ of Manchester ; 
and Mr. C. E* Ti^y^lpelalSJ^ research 



physics ; Mr. J. C. Smith (UniversitWlM. 
Zealand), for chemistry ; and Mr. L 'Low 
of Stellenbosch), for meteorology. ' . V •. 

Dr. W, D. Henderson, professor of iodl(^ 
the U'iiiversity of Bristol, ha'fe been appointed 
Lankester Investigator at the Marine Biolo^^ 
laboratory, Plymouth, ' 

,, The Chemiker Zeitung announces that the Socie^ 
of Friends of the University of Jena has at its hrsl; 
annual meeting granted a sum of 700,000 marks foi|» 
scientific purposes and 20o,ooo*marks *for- the assis|^ 
ance of students. Of the first sum, 200,000 mark^^ 
for the Chemical Institute. 

, - 

An appointment is to be made by a committer 
of the Royal College of Physicians of London ai^ 
of the Royal College of Surgeons of England ojT 
a Streatfeild research scholar. Tlie scholarship 
founded for the promotion of research in medicmtH 
and surgery and is of the annual value of abOyt' 
250/ , tenable at the discretion of the committed- 
for three yearf. Applications, marked “ Streatfeild^ 
Scholarship," and stating the nature of the proposed; 
research and where it will be carried out, shotfla_ 
reach the Registrar of tlie Royal College of Physicians 
of London, Pall Mall East, S.W.i, on or before. 
October 2. - 

Statistics for 1920-21 of 93 State Universities’ 
and State Colleges have been published by th^ 
United States iSureau of Education (Bulletin, 1923® 
No. 53), under the heads — teaching force, stud^^S 
enrolment, and property and income. Most of tM|^ 
institutions were originally " Colleges for Agricut^Te ' 
and Mechanic Arts," and their agricultural ...find* 
engineering schools are still far larger than all thpiy- 
other professional departments put together ; bqt 
nearly all of them have departments of arts .and 
sciences, and seventeen have graduate department$^' 
with not less than 50 students each. The largest^ 
teaching stads arc maintained m the following, 
universities: California (1016), Cornell (905), Minne'-J 
.sota (837), Illinois (780), Wisconsii.. (731), Ohio (569)/ 
and Michigan (543). Thirty-four other institutions.^ 
have more than 100 teachers. Of the total number,, 
of teachers (about 13,000) one-sixth are women.j 
Salaries of presidents (most of whom are provided, 
with free quarters in addition) range in general; 
between 5000 and 12,000 dollars ; those of professors- 
between 2000 and Oooo. The student (regular term)^ 
cnrolment.s in the seven large universities nampij^’ 
above were; 14.145, 5771,, 11,282, 8739, 7573j; 

7584, and 9611. Forty-two other institutions have’ 
enrolments exceehing 1000. Women students 
stitute nearly a third of the total. Besides 
regular term students there are some 60,000 sumffi.eT,^ 
school students, of whom nearly tiijfo-thirds’ 
womeft. Almost every one of the State universities^ 
and State colleges holds a summer school. Endow-! 
ments exceeding, in each case, five million dollars,^, 
are possessed by the Massachusetts Institute of 
Technology, Cornell University, and the uniyefsiti^; 
of Texas, California, and Washington. It is 
able .that in no less than five States 
be^a&ti^a received Tho ‘ 


ysi^f '^ork, 'tsrhite undcJr the rule of Napoleon 
5 unc an inspector of roads and bridges. He 
author of w6rks on hydrairfics. 

1794* John Roebuck died. — The ^friend 
i]|#'^sei 5 h Black and Watt, Roebuck \Vas trained as a 
aoSor and practised .for a lime at Birmii^ham. 
STumirig his attention to chemical manufacture, he 
ftrUa successful in introducing leaden chambers in 
of glass ones in the manufacture of sulphuric 
icid. In 1760 he founded the famous Carron Iron 
iPV'orks on the river Carron in Stirlingshire, but though 
I sound metallurgist, his business operations failed 
Ihancially. * 

July 17 , Jt8S7. Pierre Louis Frederic Sauvage 

— Remembered as one of the independent 
^ventors of the screw propeller, Sauvage was well 
known as an ingenious mechanician, and had works 
ji the neighbourhood of Boulogne. He patented the 
sropeller in 1832, but reaped no benelit from it; and 
though granted a pension bjr Louis Philippe, the 
ailurc of his scheme affected his mind and he died in 
in asylum. A statue of him was erected at Boulogne 
n 1881. 

July 17, 1886. David Stevenson died. — A member 
)f the well-known Scottish family of lighthouse 
aiginecrs, Stevenson was trained as a mechanic, made 
lurveys, wrote scientific papers, and with liis brother 
Thomas (1818-1887) designed and built 28 beacons 
ind 30 lighthouses in various parts of the world. He 
ilso took a leading part in the introduction of paraffin 
n place of colza oil. 

July 17, 1891. Willoughby Smith died. — Entering 
:he service of the Gutta-Percha Company in 1848, 
>mith su])erintended the making and assisted m the 
_aying of the first submarine cables, and lx came chief 
|electncian and manager of the Telegraph Construction 
land Maintenance Compahy, He made expenments 
lOT coating wire with gutta-percha, introduced 
limprovements m cable manufacture, and was con- 
nected with the vanoiis Atlantic cable enterprises. 

i8S2 he served as president of the Society of 
Telegraph Logineers, now the Institution of Electrical 
Engineers. • 

July 19, 1879. Louis Favre died.— The .son of a 
Swiss carpenter, Favre learned his father's trade and 
afterwards became noted as a builder of railways 
in the south of France and in Switzerland In 
t872 he became the engineer of the St. Gothard’s 
tunnel, m tlie construction of which he made use of 
compressed air as suggested by Colladon This 
tunnel is i.^,goo metres m length. Favre’s death 
occurred suddenly m the tunnel a short time .^efore 
its completion, 

July 22, 1869. Jo#in Augustus Roebling died. — 

One of the greatest bridge buildqjs of last century, 
Roebling was a native of Germany, being born on 
June 12, i8o6, at Mulliausen, Thuringia. He 

graduated from the Polytechnic vScliool at Berlin, and 
in 18^1 emflFrated to the United States, where, after 
experience in canal and railway engineenlig, he 
founded a wire-rope manufactory. He constructed a 
wire-rope Suspension aqueduct and a bridge over the 
Monongahela River, and suspension bridges over the 
N^ia^ara Falls and the Ohio River, the latter 
iayii|g a span. of lo^y feet. The sucefess of liis work 


Cheshire’ president, in tlie 
men : The use of tlie micipsco^ in tlib 
dustry. The use of the microscope for 
control purposes has been directly re8p0i|iPS^|ra 
greater technical advances and, indirectly, 
far-reaching discoifcries m brewing tlian in 
industry. The larger breweries have laborsit^i^lig^iiD 
which iSoth chemical and biological tests 
out and much time is devoted to the 
of yeast, to the forcing of beers as a test djt 
to the testing of the efficiency of the 
The successful conduct of brewing operations 
almost entirely on such control work. The 
tion of the microscope into the brewery as tlij^*fasu|fci 
cluefiy, of Pasteur’.s TOvestigations, has been ^ea|ibli' 
sible for the roplaccment of empirical metho^ by 
processes based on scientific knowledge. — J. Stta^hin.; 
The microscope in paper - making. The mierpsc^j^ 
was introduced into the industry by arilateur 
scopists more than a century ago, and during thi^'paal 
twenty-five years, Which have witnessed the 
tion of exact scientific methods to paper-making, 
technologist found the microscope already in^cqmjJlM 
u.se. The microscope is usea 9 n the ^pa^^-njpl 
chiefly for the analysis of paper and of Its 
materials and in controlling the blending end prepaxa- 
tion of these substances It has also bcen applie*^ 
to the beating process, which is largely a m^tey^oi 
colloid physics, and to sizing, dyeing, impurities in 
and water, the valuation of new raw materials,. etc. 
spite of recent research work, whicli indicat)W.-4^iiS( 
the cellulose basis of plants is of a uniform cheuaica! 
composition, and that X-ray s])cctrographic,me‘topdt 
have proved this substance to be of definite crystftJHni 
character, the constitution of cellulose rei^ainf 
unsettled. No important work had been don^ it« 
lefractivc index (about 1*555). Microscopic 

this matter and the application of the polariscopl 
arid ultra-microscope would probably yield impfurtri^f 
evidence. 

Mineralogical Society, June 27. — Dr. A. Ilut^^iU^ni 
president, m the chair. — A. Brammall jind f H, F. 
Harwood : The Dartmoor granite ; its acCes^tj 
minerals and petrology. Minerals of general QCcuf- 
rcnce : tourmaline, ilmcnite, magnetite, a!pkiite; 
monazite, garnet, zircon [(i) m water-clear, 
crystals, (2) in tawny, zoned, larger, and 
abundant crystals], pyrites and pyrrhotine. '•Mw 
restricted ; fluor (colourless, blue, and purple.^/ 
cassitente. andaliisite, splicnc, anatase, bax^^ 
Jfiotito IS abimdaiu . muscovite is scanty. 
have yielded, in addition, rutile, brookite, and hlUe* 
green anatase Analyses are given of granite-i^pei 
(bulk), biotite, porphyntic felspars (barytarbfiAxu^) 
and some accessory minerals In the hg^r 
(1 laytor-Widecombe), tlic granite occurs as ■supctJ^lYk 
shc(*ts or flows, differing appreciably in '‘chefluCA 
composition The texture becomes coarser,'’ pdlf^ 
pbyritic felspars become more abundant and tiohksj 
m plagioclase content, and the percentage of 
and acccssones increases with vertical 
flow The relationship of topography tO psew^li' 
bedding, jointing, veining, and probable 
IS discussed. — W. F. P. McLintock and F. R.^nripa 
On the structure and composition of the 
meteorite. From microscopical examinatib*&f ‘Ipt 
section^ of this meteonte, .stones ojf. 

F^ftbahir^ Forfarshire on? 

of the" 



magne^vjL. 

given Of wp*<.Mxw.- 

vojtaite^ roemente, etc., from vanous p3h-it€s 
ii^xpen^cnts were inade to determine the ranee of 
nnscibihty of iron .sulphate and copper sulphate in 
mixed cry^t^ds of pisanite (jrS0,.7H,0) and chah 
eanthite (R SO4 . 5H2()).-— IJ. Hilton; The graphical 
construction of the constants of a sliear. A graphical 
construction, based on the gnomonic projection is 
given for obtaining the two circular planes of a shear, 
.when the initial and final positions of two crystal- 
poles or edges are known.- If. Hilton: A note on 
crystallographic notation. A notation is suggested 
, for the 32 cry.stal-clas.ses and the 230 groups of 
' J^vetoents, winch is easy to write and print, and is 
^sed on the^ fundamental principles of structiire- 
tneOry.---A. F. Hallimond and E. G. Radley : On 
glauconite from the Greensand near^ fxwes, Sussex ; 
the coti.stitution of glauconite. A boring through 32 s 
feet of gault at Herd Manor yielded glauconite sand 
A discussioivol the analysis of this material and of 
some previously published cinalyscs leads to the 
formula R,,0 RO) loSiO, . wIl^O.—L. j. 

Spencer : Ninth list of new mineral names. 

^ Dublin, 

Royal Irish Academy, June 12.— Prof. vSydney 
ptcijident, in the chair — G. H. Carpenter and 
K. C. J. Phillips • The (.'ollcmbola of Spitsbergen 
mid Bccy Island. I'lie collections made by the 
Oxford University Expedition ot 1921 include ten 
species of Collembola, one ot wliich— Fo/sowia 
^Xoculata—ia an addition to tJic known fauna of 
Spitsbergen, while another- -an Lsotoina closclv 
allied to the common I. vtruhs- taken on Jk'ar Island 
IS new to science Twenty spccie.s of those insects 
f been recorded irorn Spitsbeigcn , seven 
of these have been found also on Bear Island, which 
possesses, in addition, four species not vet detected 
on Spitsbergen Sixteen members of' this arctic 
fauna are represented in Great iiiitam and Irclartd 
while tluitecn occur m (ircenland and North America' 
Such distributional facts suggest paths of migration 
to the north ot the Atlantic. 

Edinburgh 

Royal Society, June 19 -Ihol F O Bower, 
president, m the chair — J Stephenson* On the 
pharyngeal glands ol the Microdrih (Oligochacta) 
The chromojiliil cells in tlie anterior segments of 
the body of the Mierodiili have, tontrar\'^ to the usiuil 
view, no direct communic.itioii with the ahmeiitarv 
canal, and are not cells of the aiimentarv'^ lining wliuli 
have retreated fiom the ejntlK'hal layer while .still 
retitining their connexion with it bv means of a long 
neck winch act.s as a ductnlc riiey aie meso- 
plastic in oiigm ; in the encliytracids (where the\ 
fo^ the septal glands) their secretion readies the 
pha^ynx^ by percolating along sjiecial stiands of 
tis^e in all other casc , pecial cIuouk’Is <irc wanting 
' snd the products of the cells simjdy mix with the 
coelomic fluid ; their secretion is tluis an intern.il 
S^retion.— W. Peddie : On self light, fatigue, in- 
mbition, and recurrent \isiial images. Form.al 
development of the tndiromatic hyjiothc.sis is made 
beyond the stage at which it was left at the time of 
Helmholtz's death. Phenomena of contrast and 
after images, steadily decaying or oscillatoiy, and 
phenomena of fatigue and inhibition, are trcati'd. 
eTh© trichromatic theory of colour vision is founded 
securely on fact.--R. , A, ^ FiAer : On the dominance 
ratio. The . domiflance iaiio ” utxin which 


m 


_ 

ratio of:; the several' faett^ 

.lly distributeif, in such a way that 

ihase was commonly more numerous tliaa! 
rdeessive phase. When, however, the eflect^>^ 
selection are taken into account the distiibutiotG^*. 
the frequency ratio may be calculated ; the 
tnbution obtained is unsymmetrical in the mannOrrJ 
required, and the dominance ratio is exactly oitef ;" 
third. The distnbutipn produced by selection also 
explains the occurrence among the non-recessives Of 
the harmful character sometimes brought out by 
inbreeding. — A. P, Laurie : Chemical combination ’ 
and Sir Alfred Ewing’s magnetic atom. Sir Alfred 
Ewing’s paper on hysteresis of iron has profoijhd 
significance for the chemist, for it slipws that it ife 
possible to devise an atom of fixed and rotating- 
magnets free from polarity, and that on the approach 
of another atom the rotating unit can be swung 
into an unstable position and then fall into a neW ' 
stable po.sition with evolution of heat If we assum© ^ 
the electrons to be moving m the tiny orbits but^ 
arranged m space round a positive nucleus, the' 
results obtained by Sir Alfred Ewing can be applied' 
to chemical combination, ionisation, and catalytic 
.action. , 
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our . 

essential to national^ welfare, ' 
stuffs whence human energy is derived are not i 
important of our “fuels.” Quite casuaU^ 
sufficient to show tliat serious wastage of 
stantly occurs. Markets are at tames unable tojftfal^ 
gluts of fish or fruit for whirh no cold-storage aoeMW 
modation is available, and large quantities of ' 
foods are consequently lost, while in the'sUccA^ 
stages of transit from the abattoir abroad to 
at home, infection by .putrefactive bacteria 
for the loss of an, appreciable proportion of 
supplies. Such losses ran be minimised by the 
ment of tlie methods of cold storage and by a thor^ftigh 
scientific understanding of all that is involved ih 
refrigeration industry. ^ This industry is now an 
tial characteristic of li/e in crowded communities’; 
expansion during the past forty ytars, enabling Iho 
supply of food to keep pace with the needs oi a growing 
population, has been a remarkable achievement." 
importance of the industry is magnified in the gfr 
an island community, such as our own, wliose suppli^^ 
of home-grown food are strictly limited. In an indUi?trj^- 
of this importance a scientific stocktaking cannot tail 
to give valuable results. , - , 

The refrigeration industry makes wi3e demands’l^on 
the sciences. It calls for the co-operation of physieftt* 
engineer, physiologist, chemist, botanist, zoologfet^ 
mathematician for the solution of its problem^ TiJ! 
arranging, through the Food Investigation 
joint attack upon the problems of food pteserv^On 
from tliese different points of view, the Departi^^t 
of Scientific and Industrial Research is undertw^' 
a most important function. To meet the need?;A‘« 
comprehensive organisation is necessary— if onlyc,^; 
VLsuahse the field lor research— and since tlioseiSie^di’' ' 
arc of vital national importance, it is fitting tha|' the*" 
organisation should be initiated and suppori^?’!^ 
Government. 

There has long been lacking a summary of our ^ 

ledge concerning the scientific aspects of cold 
but it has now been supplied by Prof. Walter' 
who, at the request of the Food Investigation 
has prepared a report upon the prt servation of fo ' 
freezing.! We believe that this is the first gi 
systematic study in this countr)^ of the sciential 
ciples underlying the preservation of food in tlw ' 
condition. For much of the information wlach 
we Ae indebted to Prof, Stiles’s report ■ - 




is t3iis process 

kept "at about o®C., the physical state of the fresh 
inatferial being maintained unchanged/ In the freezing 
proc^SS^ on the other hand, the temperature of storage 
. kept' well below the freezing pqint of the food sub- 
stance, which consequently becomes frozen into a solid 
/block, the physical condition being profoundly changed. 
When it is remembered that, as a rough approximation, 
the velocity of a chemical reaction is halved by a fall 
of 10 ® C., it will be seen that the chilling process affords 
greater scope for the progress of the reactions incidental 
to ’putrefaction than docs the freezing process. More- 
^ ever, th^solicl state of frozen tissue Inhibits, or greatly 
reduces, the growth of micro-organisms and practically 
' a stop to such putrefactive chemical actions as 

take place in aqueous media. While all foods can be 
, 'preserved for a ('crtain time by the chilling process, 

' comparatively few are at the present time preserved 
by the freezing process. As Prof. Stiles points out, 
one of the objects of scientific investigation should be 
the transfereni'e of as many foods as possible from tlie 
chilling to the freezing process ; and this w^as the object 
of many of the experiments of the Food Investigation 
Board^which he de.scribes llis report is restricted to 
the discussion of the processes and problems involved 
in the preservation of food in the frozen state. This 
method of preservation involves freezing, storage in 
the frozen state, and finally thawing of the frozen 
^|aa,terial, and the more nearly the condition of the food- 
stuff so treateil resembles the original, the more success- 
ful has the storage been from the economic as well as 
the physiological standpoint. 

In the freezing of foods the time of cooling is an all- 
important mutter. It depends upon a number of 
factors, each of which Prof. Stiles examines in detail 
a:nd indicates, by reference to the principles of physical 
' chemistry, the extent to which they are controllable 
in the refrigeration industry. In foodstuffs other than 
Utfuids we are dealing with delicate and complex 
c physical systems. True aqueous solutions of organic 
, gad inorganic substances and colloidal systems com- 
prising both hydrosols and hydrogels are enmeshed in 
or otherwise associated with, more or less definitely 
, solid materials. Foodstuffs comprising such .systems 
are obvidusly most susceptible to changing physical 
idbnditions, and it is only by careful study and control 
af the -latter that successful food preservation can be 
ensured. The report directs attention to the gaps in 
pur, knowledge of matters of fundamental importance 
* jin relri^ratidn, such as, for ^example, the effect of rate 
oi^w6Unj},upon,thc nattire'of ?ipls and gels; in some 
ca^^ rbe by of 

■' 'ho. 




frozen the hydrosol yields visible ’ 
phyll, and the sol is not re-formed on thawing;-^; 
larly he finds that the reversibility of the 
taking place in certain gels on freezing is ! 
dependent upon the rate of cooling, a gel 
is rapidly' cooled being reversible. Rapid CQoIin^JjJ 
produces a fine-grained frozen mass, and, if 
sufficiently finely grained, the original structure of 
sol or gel is restored on thawing. The statement may^ 
be extended to the freezing of plant and animal ceHS 
and tissues ; such information as wc have all indi^^tjei' » 
that, if these be frozen sufficiently rapidly, the change^/ 
in structure following freezing are reversed in thawing/, j 

I'he essential importance of the vitamins for anim^.),.' 
nutrition has made it necessary to ascertain the 
fluence of low temperatures upon these accessory foo^ 
substances. If the influence is markedly destri\|^tve, , 
the nutritive value of foods must be seriously 
preciated by cold storage. There is very little' 
evidence upon this point at present, but it has been 
shown by Prof. A. Harden that the vitamin content 6t 
butter is undiminished by preservation in this way 
investigations of the effect of low temjieratures lipnn 
the antiscorbutic vitamins are at present in progress* 
Perhaps of little less importance than the vitamins are 
the enzymes in foodstuffs. Here more information, is 
to hand. Generally speaking, enzymes survive exposure 
to the temperatures employed in refrigeration, and can 
exercise their catalytic func'tions when temperature 
and environment again become normal ; in some casea^ 
indeed, the catalytic activity may be increased by 
exposure to, low temperatures. 

Practically there arc only two general methods 
employed in the freezing of foods on the large scal^ 
These involve freezing in cold air, and in a cold 
solution, re.spectively. 

Prof. Stiles’s report includes a comparative account' . 
of the principles utilised in these processes. Air cool-, 
ing is effected either by means of a system of cooling' 
pipes* placed inside the refrigerating chamber or by 
blowing into thq. chamber air which has been cooled, 
outside by passage over a similar cooling-pipe system* 
Each method has obvious advantages and disadyaiS- 
tages^ and the choice in any particular case will depiend 
upon whether it is more important to reduce desiccation 
to a minimum or to avoid growth of, micro-organi|p^. 
Fish depreciates rapidly by desiccation, but is not .V^: 
liable to attack by micro-organisms; meat, 
other hand» does noi lose watef readily, l^t^^ 
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of aft- ti<^ in iSie'muqh more 

i^id c^ol^g that results, and rapid-cooiing, as men- 
jftiiied above, is a characteristic of the most successful 
■efrigeration- is the only salt solution employed 

0, I^Sent practice, but other salts, such as magnesium 
}r calcium chloride, might cpnceivably be used. The 
)rocess of brine freezing has its inherent difficulties ; 
iQt only may the food cell contents pass outwards into 
he cooling medium, but salt may also pass from the 
atter into the tissues of the food. Penetration of salt 
nto the food Material is in some cases (j.e. fish) not 
ibjectionable, but in certain instances chemical action 
tiay occur betw’een the foodstuff and the salt with 
^desirable consequences. Thus, while large pieces of 
leef frozen in brine were found to be in some respects 
uperior to air-frozen beef, a reaction takes place 
etween the salt and tlie pigment of the beef which so 
hanges the appearance of the latter that its market 
alue may be considerably reduced. The penetration 
f salt into the food substance cannot be prevented, 
Lit it can be minimised by a judicious selection of 
hysical conditions. 

The methods adopted for the storage of freizen food 
squire the same careful consideration as those employed 
ir freezing j the inherent difficulties are just as great, 
hysical changes, such as evaporation of water and 
•omatic flavouring substances, chemical changes iri- 
uding autol)tic reactions, liydrolysis of fats and 
ddation of the hydrolytic products, and finally the 
wth of moulds and bacteria, must be guarded against. 

11 these changes can be retarded by loweiing the 
inperatuit of the storage chambers, but economic 
editions imp(ise a limit at which reduction of tempeta- 
ire must stop. becomes, once more, a question of 
electing the least injurious conditions for each particu- 
ir food ; the conditions in storage chambers should, 

, may be emphasised, be different for different foods. 
The use of liquid air on a large scale in the freezing 
nd storage of food appears a remote possibility it the 
resent time ; but it is j)erluips not entirely fanc'Mul to 
icture a liquid air plant supplying nitrogen Jor use in 
be refrigeration industry and oxygen for other in- 
ustrial purposes. • 

Prof. Stiles gives a brief summary of the available 
i^ormation concerning thawing of food. This side of 
be subject is not without importance, since the rate of 
bawing of frozen food has a significant effect upon its 
biiTficter. 

A jitw^erable .pro^o^on of the report is demoted 




-vw- ... 

not deal with the econornf^ 
refrigeration industry. Despite its advantllg#i»kd. 
the fact tlmt it has been known for a considCTabjSf^i]^ 
the freezing of fish jn a solution is a process 
only been employed during recent years, anef^oi" a 
small scale. Its chief advantages are the maintafiBEMifta 
of weight, appearance, and general food value o! ^6; 
fijih due to the reduced time of Ireczing and consequeilt 
minimised histological change. A quantity of expoH- 
mental evidence obtained by the author and bis Cp- 
workers under the Food Investigation Hoard, as 
as by other workers in the subject, is collected bl ihe 
report, and merits careful study Iiy those vf%p 4**© 
concerned with the design and installafion of food’* 
preservation plant. ‘ , 

For the refrigeration of meat, freezing by immersid^ 
in brine has not yet been technically employed J, thup 
only process utilised is that of freezing in cold 
Beef which has been preserved in the froren stato is 
frequently inferior to fresii beef on account of tire drip 
of meat juice which occurs on thawing. Tliis losi^ may 
amount to as much as 15 per cent, of thc.J^veight of 
the meat. Consequently beef is, wherever possible, 
transported in the cliilled condition ; but since, it 
cannot be kept in this state for more than tliree or four 
weeks, it is not possible to import chilled beef into the 
United Kingdom from Australia or New Zealand. 
From far distant countries beef must come “ on t^ 
hoof ” or in the frozen condition. Mutton, on the 
other hand, can be imported in tlie frozen state from 
the countries named in perfectly satisfactory condition. 
The discovery of a method of freezing beef which will 
oliviate the dilTiculties mentioned is evidently a matfer 
of importance, and the attempts made by the Food 
Investigation Hoard in this direction are of considerable! 
interest. Small preliminary experiments indicate 
that rapid freezing by immersion in cold brine .W,tt8 ap 
effective way of preservation so far as absence of drip, 
and appearance and flavour of the product after thaw- 
ing were ('onceriicd. Larger -scale experiments haV( 
not yet gone sufficiervtly far to yield conclusive results 
One rather serious objection has already beet 
mentioned. This is the discoloration of the surfttta 
layers of the lean of the meat owing to the convepsiot 
of haemoglobin into methaemoglobin. The dUcnloik 
tion detracts seriously from the appearance and 
value of the meat, but it is hoped that the cau^jg^’ ^^Ji 
method of prevention, will be discovered ia 
of further work. The successful appIicatidi^'^l^^W^^ 
^ Jljethod pf bjrinp freezing ^ ^ 


Drr^WiWiapi Raljllh ^nge. /^pFr*’5^. 

^ Aljj^tbe^tiivdrsity Press/i92a.) 2s. 6 d. net. 

'/>T N;<^oosing the Victorian Age as the subject of 
s! Rede Lecture, Dean Ing^ afforded his audience 

occasion in which to enjoy the obiter dicta, 
frequently characterise his public utterances, 
-impart to them so piquant a flavour. It may 
the theme itself provided its opportunities. 

, possibilities, in fact, of observations en passant, 
a too obvious breach of continuity, arc wcll- 
7 learned lecturer evidently revelled 

wealth and suggestiveness of his material, 

• the epigrams and aphorisms, at times, arc almost 

oOras^nt in their brilliancy. Not that we would for 
' 'k ‘riiolpent imply that the Dean’s prelection in any 
‘ re§embles the sermon of which King James 
wmifked “ that the tropes and metaphors of the 
speaker , Were like the brilliant wild flowers in a field 
;^ofjsom,' very pretty, Ixit which did very much hurt 
the corn.” The richness of the soil which the Dean 
-hnSflertopk to cultivate ensured the wealth and vigour 
< of ’Eis orSp ; his flowers do but enhance the beauty 
the field. 

may, however, be questioned whether the Dean’s 
^^ter dicta are always as sound as they arc brilliant. 
•Ptijc example, it is by no means invariably true that 
' 'fh€ pioneer starts by being unintelligible or absurd, 
then a brief spell of popularity, and ends by being 
■ "conventional and antiquated. The general character 
.pf the Civil Service in 1837 no doubt left much to be 
yde^ired) but it is a tra\Tsly to say that it was “ a 
^ .saJlCt^ry of aristocratic jobber)^,” and that its clerks 
/ ' were languid gentlemen with long whiskers, who, like 
; Ghaqes I>amb, departed early from their offices 
/ /becatis^ they arrived late, 'i’hc Dean occasionally is 
danger of risking his ircdit for veracity by his 
‘ - (^fiirtipiessible lore of paradox and his aflection for the 
- ‘/epigtmn’s peculiar grace, and for 

unexpected and sonic biting thought 
poignant wit and sliarp expression fraught.” 

?^3^^^ever, vve make due allowani'e foi the charactcr- 
, Tsjt^JoiNes of the lecturer, the Dean’s brilliant survey 
■ iqjflthg. significant features of the time covered by the 
' pf Queen Victoria is both illuminating and 

truly says, that period extended 
. latter half of a saeculum 7 nirabile, the most 

swOi^^ei?ful century in human history. Ilis word- 
t Engl^; before Toynbee styled the. 


.deserve, their privileges than" any other/; 
of modem times. . . . Tliey were cnlight( 
of literature and art, and made the colfeipn^^ 


masterpieces which were the pride of England'^a 


which^are now being dispersed to the Wmds 
Those who have studied the family portrait 
great house, or the wonderful portrait gallery , in 
Provost’s Lodge at Eton, will see on the faces 
only the pride and self-satisfaction of a privileg^^ 
class, but the power to lead the nation, whether.J|if^ 
the arts of war or of peace ” — a picture, in shor^'^ 
which will bring solace to the shade of that ” Gr^a| ^ 
Cham of Literature,” the immortal Dr. SamupT^ 
Johnson. Not that the Dean can be truthfully;^ 
described as a laudator teni ports acti, for he is nevei^ 
wholly content with any age, and least of all with^ 
that in which he lives. 

The whole account of the condition of England in 
the earlier years of the Victorian Age is tincture^^ 
with that flavour of mordant pessimism in which thd;:' 
Dean delights, and practically every phase and 
stitution’of the period comes under the gentle lasl^^!^;; 
of his tolerant satire— its literature of complacency,^ 
the Platonism of Ruskin, the vehemence of Carlyle;,s 
the ugliness of the modern English or American town 4^ 
(“ Never since civilisation began has such uglin^s 
been created ”); the gigantic blunder of the Industrial’ 
Revolution ; . the problem of mending or ending/; 
industrialism, foolishly called capitalism. (” Ruskin^S^ 
own artistic life would liavc been impossible without ^ 
the paternal ,,sherry and the rich men who drank it ij: 
and Morris’s exquisite manufactures depended absol- 
utely on the patronage of the capitalists whom hft,;- 
denounced.”) Departmental inefliciency ; the system^;;; 
of judicature ; the slow emergence of the universiti'est*' 
from the lethargy of the eighteenth century, ” when, 4 
they neither taught nor examined nor maintainec|^ 
discipline,” when the Fellows ” were most of 
waitiflg for college livings, to which they were alloW^^cT''' 
to carry off, as a solatium, .some dozens of Coll0g^ 
port ” ; the state of tlic army, “ when a Royal 
could not be given a military funeral, because therei; 
were not troops enough to bury a Field Marsfiy*^ 
its glaring incompetence as revealed by the Crimea|L' 
War, etc. 

But the age had its compensations. The 
constrained to admit with Lccky tlrat, at least 
-as internal affairs went, no qoUptW was 






aglk. Politi^l Hfe purer lAmn it 
ien^ and purer probably than it is now. Jhe 
Commons enjoyed that immense prestige 
v^ich has been completely lost since the old Queen’s 
■<Jeath.” 

, With regard to the ftitellectual and spiritual*roove- 
/^en^ of her reign the Dean, if not exactly eulogistic, 
;is at least more commendatory, and no part of his 
^ lecture affords more delightful reading, or exhibits 
'funder discrimination, than his account of the 
.literary glories of the Victorian *Age. As regards 
religion, he thinks it may be doubted whether organised 
Christianity has ever been more influential in England 
than during that period, “ before the growth of the 
towns threw all the Church’s machinery out of gear.” 
At the same time, he admits that religious intolerance 
Svas very bitter, and only the secular arm stopped a 
whole series of ecclesiastical prosecutions.'.^" Real 
hatred was shown against the scientific leaders, which 
Darwin calmly ignored, and Huxley returned with 
interest.” 

In parting with his subject the Dean, as ’’'might 
be anticipated, strikes no jubilant note.''’'To}him 
"■the Elizabethan and the Victorian Age appearjas 
the twin peaks of English civilisation. But, he con- 
cludes, " as regards the fortunes of tliis country, the 
signs are that our work on a grand scale, with the 
whole world as our stage, is probably nearing its end.” 
To which we can only fervently reply, Absit omen. 


I Natural History of Phea^nts. 

A Monograph oj tjie Pheasants. By William Beebe. 
In four volumes. Volume III. Pp. xvi + 204 + pl. 
XLV-LXVIII + photogravure plates 40-60. (Lon- 
don : published under the auspices of the New York 
Zoological Society by H. F. and G. Witherby, 1922.) 
" • 12I. 10^. net. 

T he third volume of this sumptuous w'ork treats 
of the true pheasants — the genus Phasianus — 
and of the birds of the allied genera Puchrasia, Catreus, 
"and Syrmaticus. Mr. Beebe has made an* extcirsive 
""iStudy of the genus Phasianus, which embraces the 
bmost familiar and important birds dealt with*in the 
' ^ponograph. His conclusions, based upon an exhaust- 
'4ve examination of numerous specimens, and his unique 
difo^ledge of the birds in their native haunts, are of 
^d^tanding importance, 

of Oi'e^roupvMfx 



and the 
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.acclimatised in all parts of th^ world. " At jcait' tlifrty- 
ftve forms j^ave been described as species, op rab-species^ \.. 
or geographical races, accefrding to the personal bjas ' 
of authors; but in the evolution of thes6 . fonxfe,'’ 
mutation appears jto have played little part, for ipcipt 
of them actually grade into one another, and even in 
their extremes are separated only by slight diff^^Odes 
of colour and pattern. A good deal of individual 
variation occurs, especially in the more widely dis- 
tributed forms, and this necessitates changing the ' 
status of species in this genus. The genus has Usually , 
included more forms than those recognised by the ^ 
author, who, bj' consistently applying his criterion 
of gepiera — that of geographic non-overlapping — ^has 
removed the birds of the genera Syrmaticus and ' 
Calophasis from Phasianus, whicii is thus left 
an exceedingly homogeneous group.” ■ 

In addition to a careful compar^on of the numerous 
types and study of their environment, distribution, and 
barriers, Mr. Beebe has devoted much attention to the 
classification of the birds of this genus. Two very 
different lines of observation have contributed much to 
his ultimate decision. First, the results of a single 
day's collecting in China revealed, out of four brace 
of fully adult birds in freshly moulted plumage, several 
belonging to one covey, three recognisable sub-species, 
and two undescribed ones were obtained in two 
moderate-sized rice-fields. The second array of facts 
is derived from the conditions found among semi-wild 
hybrids introduced jnto foreign countries. Thus, at 
Tring, pheasants of colchicus, torquatus, and even of 
versicolor blood were turned down. Later a stipain of 
pallasi was introduced, and from this mixture there 
arose pheasants which were absolutely indisfangUi^, 
able from the wild form known as satscheuensis, i&P 
home of which is in the heart of China. Front 
of similar facts Mr. Beebe has decided to 
every one of the continental forms of Phasianus as^ 
sub-species of Phasianus colchicus. The Japanese' 
pheasant {P. versicolor) stands the test ofia gOb^ 
species and is the most distinct of all the Phasianus 
group. ' 

The distribution of the wild members of the colchiduip 
group extends across Asia, from the Sea of Azof and the 
Black Sea eastwards to the Sea of Japan--a distaswiel 
of nearly 5000 miles-— and from Manchuria in the 
to beyond the Tropic of Cancer. Throughout thiS; Wiae^ 
area they have penetrated into valleys or alon^'’!m6.u^ 
tain slopes, sweeping through passes aiyi* 
themselves to semi-arid <^eserts. ‘ . 'y ‘ ^ 

^ ^ yhe. 
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monograph^ is a native pf Caupasia/and is said 'tdhayir 
been introduced into Europe from the l>anl« of the^ 
River Phasis (nojv the Rion) in Colchis (now Kurtais). 
Though not mentioned by Mr. Beebe, the remains of 
Phasianus have been foutfd in the Miocene of France 
and Switzerland, in the Pliocene of Greece, and in the 
Pleistocene of Germany — hence pheasants, possibly 
forms of colchicus, existed in Europe long before the 
advent of man. 

With regard to tlie Koklass pheasants — genus 
Puchrasia — Mr. Beebe alludes to the difliculty of placing 
them with certainty in any linear scheme of classifica- 
tion. They show traces of resemblance to several 
groups, and perhaps come as close to the genus .Syrmat- 
icus, as defined by him, as to any otl/6r. The genus is 
one of the most interesting of the Phasianinae, and its 
various forms reveal one of the rarest phenomena in 
nature — a widespread scries showing delicately gradu- 
ated and increasing complexity within a single closely 
related group of laying creatures. Three species are 
recognised — P. macrolapha, P. xanthospjla, and P. 
darwini, each with several forms. 

The genus Syrniaticus, previous to Mr. Beebe’s re- 
searches, contained a single species only — the gorgeous 
long-tailed Reeves pheasant, but here it has been 
expanded to include four additional species, namely, 
the copper pheasant, S. soeiumerrmgi, comprising three 
forms ; Hume’s jihcasants, S. humice, with two forms ; 
Elliot’s pheasant, S. elliott ; and the Mikado pheasant, 
$. mikado. 

The Cheer pheasant {C. wallichn) exhibits a number 
of characters sufficiently distinct to warrant its in- 
clusion in a separate genus, Catreus. It is confined to 
a comparatively small belt in the west and central 
Himalayas — Kumaon, Garhwal, and western Nepal — 
where it is found at elevations of 4000-10,000 feet. 

In addition to the author’s ma.sterly treatment of 
the taxonomic aspect of the .subject, he has added a 
charm to it by his graphic descriptions of the haunts 
and habits of tlie various birds which came under 
notice during his remarkable journeys, undertaken for 
•observing and procuring specimens in various stages 
of plumage. He has also quoted copiously, when de- 
sirable^ from the experiences of others. This com- 
bination of excellence, if it has ever been equalled, has 
never been surpassed. in such a monograph. 

The coloured plates, twenty-four in number, are re- 
productions from original drawings. Of these eleven 
are devoted to the principal forms of the true phca.sants, 
and are from very careful drawings by the late 
Major Jones. The rest are the work of several wcll- 
c. known artists, 4among them^ Mr. GL E. Lodge, Mr. 
Fuertes, and Mr, GrSnyold,, but their jjpproduction 
is not so satis|^ory a$ those whi^ 

NO. 275 i,"voi., 


, p&tes defpjciing the 4aorit? . 

-forms ar^ found and some of thfeir nestsi 
mainly from photographs by Mr. Beebe, and add muc^ 
to the attracti’^eness of the volume. The. 
delineating the distribution of all the forms treated of 
are a very useful adjunct. ^ 

w. E. c. ; 


A New Book on the Andamans. 

The Andaman Islanders : A Study _ in Social Anthrch 
pology. (Anthony Wilkin .Studentship Research, 
1906.) By A. R. Brown. Pp. xiv+®504-+ 20 plates 
+ 2 maps. (Cambridge: At the University Press, 
1922.) 405. net. 

T his handsome volume contains the anthropo- 
logical results of a short residence of about 
eighteen months in the Andaman Islands on behalf of 
the ‘‘ Anthony Wilkin Students’ Researcli,” and may 
therefore be taken as a sample of approved work by 
the modern type of Cambridge-trained student. It 
is well produced by the Cambridge University Press, 
and is excellently illustrated from photographs taken. 
It is presumed, by the author. Indeed, so good are 
these last that the present writer recognises the originals 
of several of the portraits. As regards photographs 
illustrating these aborigines, their surroundings, habits, 
manners, and customs, the scientific' world is specially 
well off, owing to the efforts extended over many years 
by such competent illustrators as Messrs. E. H. Man 
and M. V. Portman, the many magnificent volumes 
of the latter observer, deposited in the India 
Library, being not nearly so well known as they’ 
should be. f 

The book may be divided into two parts : a running 
account of Mr. A. R. Brown’s travels, giving the results 
of his observations of facts, together with references 
to and criticisms of his predecessors in this particular 
field of research, chiefly of Mr. E. IT. Man, and aq 
“ interpretation ” of the observations. The plan of the 
book is thus a good one. The writer states his own 
observations and where he diffep from liis predecessors, 
and then builds hi^ theories on the results. It is where' 
he ventures to differ from Mr. Man that the plan seems 
to fail to%e as effective as it ought to be. He con-, 
stanllv sets up Mr. Man’s views and statements only 
to knock them down. He thus pits his opinions 
against Mr. Man’s. This makes for comparison, and 
leads to the observation that Mr. Man was thirty years' 
with the Andamanese, knew them intimately and their; 
language well, and studied therft unremittingly ^IJ: 
this, too, a* a time .when they were nutnerpi?^, 
tribeV,w<^l ^pamble^ih 
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;fa^ti^reters/ dil} not know the. language excdjyt super- 
h^aAy, and only met them after they had been so 
decimated by epidemics that the tribes had had to 
xJtop their old exclusiveness and mingle freely together. 
It is true that Mr. Man was a pioneer who had to learn 
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his way, and that Mr. llrown was a trained *observer 
from the beginning, but all who know Mr, Man’s ;vork 
cannot also help knowing how meticulously and 
conscientiously careful lie is in recording an observation 
of fact. It requires some boldness to differ from him 
on , the point of accuracy. Several observers have 
, tried, and . not successfully. The result is that •this 
latest book on the ^damanese/ after ^ co^tairis^ only 

is,,v,fefe 


nothing, more than a witness— a good witness certainly, 
trained to his work— but only a mtncss, and the reader 
will have to decide for himself between him and Mr* 
Man. 

In the matter of repordinj!: language Mr. Brown has 
not been fortunate, thougli he has laboured hard. 
The older books asd articles, from Mr. Man’s works 
onwards, used an alphabet framed ad 
hoc by no less an authority than the 
late Mr, A. J. Ellis, whose skill, know- 
ledge, and expcrieiK'e in such matters 
are still diflicult to beat. The result 
has been that a good trustworthy 
system for recording these “ un- 
written ” dialects lor English readers 
has been in vogue for something like 
half a century. Mr. Brown ha.s 
discarded it, and substituted the 
“ Anthropus ” Alphabet of Pater 
Schmidt. No gne disputes the 
capacity of Pater Schmidt in this 
matter, but why in a book by an 
Englishman for English readers, pub- 
lished by an English University, go 
to an Austrian for the transcription 
of the language of the inhabitants of 
a British possession, when an ade- 
quate and well-known P'nglish trans- 
cription has been established for a 
long period, and has iiecn used in 
many books ? At any rate the result 
IS not happy. Diacritical marks are 
used which are strange to English 
readers, though common enough in 
the Eastern European languages. 
The vowels arc not familiar to users 
of English, and what are we to say of 
an observer who cannot detect the 
difference between “ the e in error’* 
and “am Mary,” and thinks they 
represent the same sound (p. 496). 
Or l>etween the “ 0 in not ” and the 
“ 0 in nought ” (p. 496). Unhappily 
for Mr. Brown all four sounds are 
common in Andamanese, and he has 
thus put himself out of court as a recorder of 
languages, much more so as a critic of other people’s 
work in this respect. 

Like .so many of his Oxford and ( ambridge^con- 
temporaries, Mr. Brown reverts too often to a bad 
habjj of the seventeenth-century writers on travel and 
foreign countries in ignorj^g the bibliography of his 
.subject--in thi§ case a long one— except to appropriate 
iqdt" 'ack?ww)e^m^t the informaritki gathered, 


often Iabohou$Jy’ 

are too many qleir ihstanc^s pf thia^wi iSk bbpic.^ 


Despite its drawbacks/ however,, the bk)k supplies 
much gopd evidence on its subject, and the student will 
do well to make its acqifeintapce. With the second 
part one is not inclined to quarrel. It propounds a 
theory which cannot be gone into, in a short review ; 
but whether a theory stands criticism or not as time 
goes on, it is a good tiling to put it forward, as the mere 
dissection of it promotes research and the acquisition 
of knowledge resulting from the research. 

R. C. T. 




Hydro-Electric Engineering. power puqioses, and engineering students should have 

„ j i • I- • xr , , . available a trustworthy guide in the study of the.- 

Hydro-Elecinc Engineering. V oh t, Civil and Mechani- u* «. a a c • • • a 4. ^.u u ' 

I * TT ^ subject. A word of warning is required to those who. 

caL h^ditor: Dr. A. JI. Gibson. Contributors: u ^ 1 1 . „ 

TT rx. 1 , . T. ,• hop® to take a short cut to knowledge of the subject. 

H. D. Cook and the Editor. Pp. x + 232. (London; Tfi u r '-i uj- 

o T , s o \ In few branches of engineering have such diverse 

Blackie and Son, Ltd., 1921.) 255. net. .. j P j ..i 1 l 

, ’ ^ ' 'j matters to be dealt with,|and thus only those who are 

T he water resources of the world, from the point of prepared by a sound training in engineering principles/ 

view of available power for domestic, industrial, nvil, mechanical, and (^ectrical, can appreciate fully 
and agricultural uses, have received very considerable and overcome the difficulties. 

attention in recent years, and in many countries a large In the work before us, the authors have discussed 
amount of information has been accumulated as to the of the important ptirtr.iples involved but a great 

amount of water-power that is available for exploita-. part of the work is oci^.upied with descriptions and < 


Recency*, bowe\^cr, theiVatetT^'e^ 
which has issued a number of reports, has'mv^Sp|(tjj 
the power available in Great Britain, and a dr 
of interest has been aroused in the possibilities oL.th^*' 
development of hydro-electric power schemes. Ai? j 
equal interest has been awakened in other parts of tHiC -^' 
empire where the power availa?ble is much ^ater thaft^l 
here and where coal is not so easily obtained. Thisj'^, 
work on hydro-electric engineering comes, therefore,'^'’ 
at an opportune time, for it is desirable that engineers 
and business men should understand clearly the * 
principles underlying the storage and use of water for / 
power puq)oses, and engineering students should have 
available a trustworthy guide in the study of the.- ' 
subject. A word of warning is required to those who 
hope to take a short cut to knowledge of the subject. 

In few branches of engineering have such diverse 
matters to be dealt with,|and thus only those who are ' 
prepared by a sound training in engineering principles/ , 
civil, mechanical, and electrical, can appreciate fully 
and overcome the difficulties. 

In the work before us,"), the authors have discussed 
some of the important ptirtr.iples involved but a great 


tion. Not only have various sources of power, such 
as those of tlie groat waterfalls, been harnessed, hut 
in .addition many sc'hemes for impounding waters in 
suitable valleys and utilising them for power generation, 
irrigation, and for distribution to cities many miles 
distant have been carried into effect and at the present 
time many more arc receiving serious consideration. 
In this country much has been done to impound waters 
for town and city purposes, but comparatively little 
has been attempted to develop the water-power 
available. Until the war came, with all its consequent 
economic problems, not least of wliich is the very 
serious increase in the price of coal, power could be 
produced by .steam-engines and internal combustion 
engines at a price which made it practically impossible 
^'fOr water-power to compete, involving as it does large 
capital outlays per unit power produced and cost of 
tralisit over long distances. It is perhaps not sur- 
prising, therefore, that although Eairbairn and James 
-Thompson in the British Isles were largely responsible 
for the ver}’^ important developments which took place 
in water wheels and turbines in the nineteenth century, 
and^he correct principles of design were very largely 
devatoped here and in France, yet neither of these 
countries have developed water-power as have, for 
example, Switzerland# Norwjay, and the United States. 
Studaits in .have not be^^^ ehcour^ed J 


to take 




details of actual works. The all-important subject 
of tlie relationship of the Water available to the rainfall ^ 
on a given watershed, the power that can be obtained, s 
and the problem of the flpw of vat^ and its measure- 
ment receive adequate treatment inlthe first third qf, 
the book. 

The remaining portion of tlie book deals entirely 
with turbines. The various typos are described with • " 
the aid of drawings of actual turbines, and the principles 
of design are discussed. It is of the greatest import- 
anre that tlie behaviour of turlhnes under variable 1 
conditions of gate opening and speed should be kiiown^' ; 
and typical cliaracteristic curves are given for reaction | 
turbines in which unit power is plotted against unit ' 
speed for various gate openings. Efficiency curves- 
are also shown for turbines working under varying ’ 
conditions of load. The Belton Wheel is described 
and the theory discussed. The all-important question ^ 
of the choice of the most suitable type of turbine for^ \ 
parliculifr conditions is somewhat briefly referred to ‘ ; 
but the essential points to be considered are clearly, 
presented. . - v 

An important chapter is devoted to speed regulatibnjj^.,^ 
and hydraulic problems connected with any attempt. 
to change suddenly the flow of a large volume of ' 
and. the theory of the surge tank are clearly 
Johnson’s <appro:dm^te JpcmuJI^, for the b;i‘ovon^nlj'ov 'j 
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^™,-&iirOduced to’ overcome this difficulty, is described. 
■‘jChe toncIuding chapters deal with the general arrange- 
bjf stations and water-power reports. The text 
li’ clearly written and the illustrations are very good. 

F. C. L. 


: ’ Progress in Fat and Oil Chemistry. 

'Chemical Technology and Analysis oj Oils, Fats and 
’ Waxes. By Dr. J. Lewkowitsch. Sixth edition, 

’ entirely revised by G, H. Warburton. Vol. 1. Pp. 

. ;:viii + 682. Vol. 2. Pp. xii + 959. (London : 
^ Macmillan and Co., Ltd., 1922). 36.9. and 429. net. 

T he successive editions of Lewkowitsch’s “ Oils 
and Fats ” — now carried on by his successor, 
Mr. G. H. Warburton — are regarded almost as mile- 
stones by those engaged, in whatever capacity, in the 
industries based on these products, and their appear-, 
ance affords a fitting moment for taking stock. It is 
perhaps of interest that the third edition was noticed 
in Naturk of September 22, 1904, p. 502, the fourth 
in the issue for August 19, 1909, p. 21 1, and the fifth 
in the issue for December 18, 1913, p. 449. The book 
is now of such size that this — the sixth edition — is like 
its predecessor, divided into three volumes of which 
only the first two have so far appeared. The index, 
unfortunately for the reader and the reviewer, is con- 
fined to the third volume, so that reference to these 
volumes is far from easy. We would strongly urge 
that this defect in so valuable a work be rectified in the 
future, as the temporary use of the first two volumes 
is impaired, and the reader in the futur® has to go to 
the labour of consulting two heavy volumes for the 
desired information. 

Volume I as heretofore is devoted to the chemistry 
and analysis of the fats, a side which during the last 
decade has been relatively neglected. Volume 2, after 
an all too brief introductory section devoted to the 
obtaining of oils by the various methods ot practice, 
deals in detail with tl^ properties of the several oils. 
Volume 1 is described on the title ^ge as entirely re- 
written and enlarged, and volume 2, more circum- 
spectly, as entirely revised. Both volumes* however, 
ii/i'butd be more properly described as revised, as little 
■more has been done than to bring them up-to-date by 
vthp addition of new matter. No doubt in the remain- 
ing volume, which deals with a section of the subject 
lit Vhich very great progress has been made largely as 


Result of the altered conditions brought about by 
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’pppQrtuni]ty^might'’ba^ 
to prune fnubh which was diffuse ' and mdefini^y 
really to keep the work up-to-date in a crisp form.^ As 
it is, the reader at all versAl in the subjed wil( more 
often than not experience disappointment on consiilf- 
ing it, while for thfise who have the former edition the 
expenditure of a somewhat large sum on the new issue 
cannot be justified. 

It is to be regretted that the study of the chemistry 
of fats and allied compounds is not at present fashion- 
able amongst schools of chemical research, possiWy m-- 
part because of the difficulty of the subject and the 
need to tackle it by what may be tenned team work 
before results cah be obtained. However this ma^ be, 
the field of research is full of the most interesting 
possibilities both In the domain of pure organic, of 
physical and of biological chemistry. We may cite 
the work of Hardy, Adam, Langmuir, and others in 
this connexion, and the pioneer w^k on the synthesis 
of mixed glycerides commenced by Emil Fischer just 
before his death, with the hope that some oi*our workers 
will once more be attracted into this field of inquiry. 
Analytical work such as is embodied in volume 2 of the 
book is of interest technically, but the number of oils 
of prime industrial importance is limited to those which 
can be produced in quantity, and with sufficient 
regularity to make it an economical proposition to 
instal the requisite machinery to deal with them. 
Consequently, but few of the newer oils describeti 
become of practical interest r the world shortage of 
oils and fats so confidently predicted by the expert a 
few years ago has failed to materialise, so that there is 
no demand for new oils ; indeed, to-day most of the 
vegetable oils are being marketed at prices unremunera- 
tive to the grower and manufacturer. 

What is mainly wanted at the present time is far 
greater attention to quality : in this connexion it 
should be emphasised how little is known as to the 
manner of production of oils in plants, and the supposed 
change in the proportion of saturated to unsaturated 
acids in the oil during the ripening ofithe seed; idsc* 
the cause of the development of fatty acid in the oi| 
and its increase during storage. There is an oppor- 
tunity lor much research on the part of the biochemist ' 
in this direction. 

The structure of a long open chain organic compound , 
and the points of weakness at Avhich it is mciist sus- 
ceptible to attack is a question of prime interest td the 
chemist. The close packing hypothesis of Pope and 
Barlow, the modern crystal structure theo^ 

Braggs, and the recurrent spiral structure resembling* 
di^|irn-out coil of wire attributed to,iJ pJ others, all 


ata are 
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most desirable. The hydrocarbon* thcmselve* are imvj 
suitable for this purpose, but thi fatty. acids wi&thei^ 
crystalline derivatives afford much more desirable 
material for research. 

While in no way depreciating the enormous amount 
of information contained in the book, which virtually 
makes it an exhaustive dictionary, jt is permissible to 
suggest that from the point of view of the user, a much 
more careful selection and limitation of the material 
would be an advantage. E. F. A. 

Our Bookshelf. 

T>it chemische Analyse, llerausgcgeben von Dr. 
B. M. Margosches. VIII. -IX. liand : Methoden 
2ur Untersuchung von Milch und Molkercipro- 
dukten. V,on Dr. Kurt Teichcrt. Pp. 374. (Stutt- 
gart : F. Ivnke, 1909.) 11.40 marks (England: 
45.60 marks). 

On account of the interest now being shown in the 
quality of our milkf supply, attention may be usefully 
directed to this book. It deals exclusively with milk 
and dairy products and forms the eighth and ninth 
volume of the general treatise on chemical analyses. 
The greater part of the space is devoted to the standard 
methods of analysis, but tliere is in addition a large 
amount of information which ought to be of help to 
the analyst and medical officer of health. 

A preliminary section deals with the composition 
and properties of milk and the factors which are 
responsible for any change in the normal composition. 
Following this comes the portion which is concerned 
with the detailed analytical methods for the deter- 
mination of fat, milk sugar, protein, etc. The chapter 
on cleanliness of milk and its freedom from bacterial 
contamination puts the facts in a clear and convin- 
cing manner, and is very valuable in view of the recogni- 
tion of the dangers of uncleanliness both from the 
standpoint of public health and the manufacture of 
such products as butter anfl chce.se. In this con- 
nexion the employment ol the reductase and catalase 
tests has not become so general as was at one time 
expected, although the direct determination of dirt 
is now a regular practice in all analytical and public 
health laboratories, and leads to the punishment of 
those who dispose of filthy and insanitary milk. 

Purely bacteriological methods of examination arc 
^hown to be difficult, particularly when applied to 
the detection of pathogenic organisms. The fermenta- 
tion test, which is easily and rafiidl) carried out, is now 
being used to a greater extent both in connexion with 
the public milk supply and the cheese factory. 

The chapter on the adulteration of milk, and the 
interpretation of the results of analysis obtained in 
this connexion, is valuable, as is also the one on the 
testing of cream, skim milk, whey, condensed milk, etc. 

As in the case of milk, so wdth butter and cheese 
there are given details of analytical methods and 
hints on the interpretation of results. The detection 
<'of adulteration by the addition of foreign fats is dealt 
with, and other sections are concerned with the analysis 
of material? used in the preparatiop of cheese.- ■ , 
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Aefoplatit^Performnu C(ikulati<ms, iSy Ba^ Booth. • 
(The Directly-Useful Technical Series.) Pp. 

207. (London : Chapman and Hall, Ltd., -i92i:.j 
21s. net. " ^ 

The development of aviation appears to be entering'' 
on a new phase in which “ safety in the air ” is singled 
out as of primary present importance. This follows' 
an erar of military devotion trf the cult of “ perform- ' 
ance,” and the object of the book under review appears 
to be the statement of the detailed steps which have 
hitherto been taken to secure the greatest speed and 
maximum rate of climb of an aeroplane. 

It is probable that the actual arithmetical processes 
described will rapidly fall out of use, but that the’ 
principles invoked will- have a greater degree of 
permanence. The interest of the book is not so mucliL 
in the relative merits of the four methods of prediction 
of aeroplane performance described in chapter ii. as 
in the statement of the problem as it appears to a 
designer. Much of the book shows the individuality of 
the author, hut the general outlook is typically that of 
the community of aeroplane designers. 

It is perhaps desirable at this point to indicate the 
established position as to aeroplane design and its 
relation to performance. The data used by all are 
common— derived mainly from sources external to the 
aviation industry — and have been used with almost 
equal success by a number of designers. In the result 
it IS found possible to predict the consequences of the 
best efforts from preliminary sketch designs. To 
realise completely the maximum performance, it is 
necessary for a designer to consider the details of his 
craft carefully, and Mr. Harris Booth’s book shows how 
that may be done. Further, it illustrates an e^s.sential 
element of progress, for it assesses in niimeneal f orm the 
importance of separate items in the complete whole. 
In illustration of this point, it will be found that 14 lbs. 
IS estimated to be the resistance of a flying-boat hull if 
the open cockpits and hydroplaning steps arc excluded. 
A further estimate shows that the steps accourit for 
52 lbs. at the same speed and each cockpit for a further 
17 lbs. Here is a striking example of the fa^-t that ihe, 
very small resistance of a smooth streamline body may 
be increased five- or si.x-lold by departures required for 
various reasons. 

It is just because of its indications of the need fl.r 
care in design that the present volume may fairly be 
accorded a place on the shelves of an aeronautical or 
design office library. So far as can be judged its 
importance is limited to such function, since the writer 
is following common practice in supposing that “ per- 
formance ’’ does not include “ safety.” 

Budding Contracts : The Principles and Practice of 
their. Administration. By Edwin J, Evans. (The 
Directly-Useful Technical Series.) Pp. xviii + 304. 
(London : Chapman and Hall, Ltd., 1922.) 105. 6^. 
net. 

The building trade resembles a good many othets in 
that, while liberally supplied with \^orks on the tecffniCkl 
side, there is very little literature dealing with 
business sidd? The; present vqlume^ds ihjtende^'.tq ffU. 
gap,;.The sutfectr 
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infonriatibn rfe^dmg Vhat goes 
, t^nd the scenes. For example, among « mctfeds 
,.d8ually adopted by contractors to obtain business’* 
; ye find the following which refers to work undertaken 
^ .,pn a percentage basis It is surprising how many 
.commissions of this character are secured by some 
.contractors, and often well proceeded with, before their 
competitors are aware that .the work is in operation 
' It must therefore be obvious that a good portion of the 
' time and energy of these enterprising contractors is 
■ spent by keeping in touch with and studying the wishes 
, and the requirements of architects and others who 
have work to^ place. These contractors are usually 
most obliging and amiable gentlemen who see no 
Rouble m doing anything which will bring about 
business. The author us equally candid in many 
other matters, and it is impossible to read his book 
Vnthout feeling that he is intimately in touch with all 
the ramifications of his subject. The volume is a 
mine of information on all matters connected with the 
execution of building contracts, and will be of great 
value both to contractors and students. 

HaMoek der Algemeene Erfelijkheidsleer. By Dr. 

^ + 494 - (’S-Gravenhage : M. 
Nqhoff, 1922.) 15 gid ^ 


Text-books of genetics have lately appeared with 
great rapidity. The most recent is that by Dr. Sirks 
ilow before us. It is a substantial and well-illustrated 
volume, as good as its predecessors, covering the 
ground which has been explored up to date The 
w^kness of the book is that it attempts nothing new, 
whether by way of presentation or analysis. In a 
subject so new as genetics, sometliing more than an 
exposition of easily accessible records should be 
demanded from a considerable text-book. The litera- 
ture of horticulture and of animal breeding contains 
abundant material, both illustrative of established 
prmnplcs and suggestive of extensions, which has 
not jet been drawn upon. An auth(jr need be at 

nn yiemes of discussion, even if he has 

, no actual discovery to present. 

thf™ a disposition to limit his survey to 

whieh * '• *!’*’ P"”'* ‘a sulijerts 

which have acquired topical familiarity. His treat- 
ment rnnreover, is occasionally uncritical. The reader 

bternremr explicitly that some of the 

“<='=pted doctrine, are hiKlily 
arc ffreitlv ‘■'at some of the statements of fact 
Lamn^r .i" verification. Reports, for 

^ample, of the production of mutations as a direct 

Sted whh conditions should not be 

have^hel a experiments 

obtained ®a an ample scale and confirmation 

obtained, evidence of this class has only suggestive 

Manckest^ ynivmily Roll of Service. Pp. xvi + avq. 

■ p ‘^1 University Pre.ss ; London ; 

Longmans, Greenland Co., 192a,) lo,. net. 

Mandhester 


jiir. t aewnnf ia given of the career 

educatw, militer 

tte reader; I h sto^.-dwtoon^ and particular of dtoth. h 
Cross! ^ includifig ty/o Victork 

V.d volume has been written by the 

The record u 

vepr well arranged and produced, and serves as ar 
of the service rendered by members 

of the University. It is also, to some extent, a 
memorial to those who laid down their lives in the 
common cause. 

James Stirling : A Sketch of Ins Life and Works, along 
with his Scientific Correspondence. By Charles 
Twecdie. Pp. xii + 213. (Oxford ; Clarendon Press, 
1922.) 16^. net. ' 

Mr. Twhkdif/s ‘volume opens with an account of the 
Me of James Stirling, the distinguished mathematician 
of the early eighteenth century. Neltt- follows a 
description of Stirling’s contributions to mathematical 
knowledge, chief among them being his enumeration 
ot cubic curves and the Methodus Differentialis. This 
latter is a remarkai)Ie piece of anaj^sis, considering the 
state of mathematical knowledge at the time when it 
was evolved ; it leads to the well-known cftpansion for 
og («!) associated with Stirling’s name. About 
three-quarters of the volume is occupied by copies of 
letters exchanged (during the period 1719-1740) b!ween 
Stirling and such contemporary mathematicians’ as 
Maclaurm, Cramer, N. Bernoulli, Machin, Clairaut,and 
Fuler. In days before scientific journals were developed 
new results were communicated by one worker to 
another in such letters as these. Much care has been 
expended by Mr Tweedie m the reproduction of these 
ers : his book would have been improved by the 
addition of English translations of tlie French^ and 
Latin ones and by further comments upon them. 

W. E. H. B. 

Conlemporary Scieme. Edited, with an Introduction, 
w mi u' (Tlic Modem Library of the 

World s Rest Rooks.) Pp. 253. (New York : Boni 
and Liveright, 1921.) 95 cents net. 

The work under notice consists of a collection of 
Uelve essays on recent achievements in various 
branches of science, by men who are masters in each, 
All are written in a way which makes tliem intelligible 
to readers whose special knowledge is not profound • 
yet even those who are engaged m advanced researclf 
may find interest m perusing them. This applies With 
pecial fon;e to an excellent review of modem physics 
Though perhaps none the worse for 
the fact, the volume is a little unbalanced, articles of 
general importance being placed side by side with those 
dealing with such special topics as methods of gas 
warfare, the physiology of the aviator, and the measure- 
ment of brain-power. Tlie inclusion of these is a 
rellection of the preoccupations of war time ; and if 
their interest has waned, they serve to mark points 
in. fiistory. Atomic structure, engineering (Parsons) 
enzymes (Lister), duratiop of life, bacteriology ^exner) 1 
psychoMalysis and Einstein, will serve as duesi to the 
jK0pf,«|tl>6,yt.lan«,. . . . 1... ' 
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Cosmical Theory and Radioacttvlty. 

Slii ^Ernest Rutherford in his book " Radio- 
Radiations ” has sug- 
Sfm possibility that solar heat may be suppli^ 
derived from elements ^ich 

™adi&'"provf,'linr™ 

probability that such 
ivwKS^ radioactivity would be Attended with 

el&rin^e^^Hr"" °" “ 

deep-seated region 
of the sun the temperature has attained a potential 
cntical for some element presen t—that is^to sav 
M stability of this 

normal radioactivity results from 
and the radioactive constant 
origin, hko a death-rate. But here 
instability is induced from without inwards. It 
roH^' ^^®^®^ore, difiicult to imagine that a normal 
control the resultant effects, 
will happen must resemble no mere death-rate 
ah^ stabstics, but rather the mortality brought 
\ earthquake or flood. A large number^of 
Specific atoms would be affected and a very great 
Hbw 2ff fo»ow. xSrl fs 

sudden rise 

Tf ^ elements m the catastrophe. 

inference is justified, explosive phenomena 
in suns and nebula; .so far from being unaccountable 
must be regarded as inevitable, as fcing assSted 

P^OP “tts 

would dimfnwr;n‘f phenomena 

Evinced anH ^'^eqnency and intensity as time 
a^anced and elements of lugher atomic weiaht ] 

primeval times, our sun i 
may l^ave been many times rent by such explosions 1 

of central expSr^^^ 1 

of «eat violence occasionally occur even to-day s 

m^AOf ^^^P'^^ciple of the conservation of T 
conditions mvolv- i 


, -'o — 7 — xixjia man TT/z. xie oeauceS'tllftlr^ 

^ 2N molecules striking BC in a given time leSs*“thM^; 
' SaaV AD, while all of the N moloc^: 

caching AD froni the other side in the same ti^^ 

irom II to I than vtc$ vefsa. - -iv 

Iho^error in this argument lies in the fact that it^' 
to construct a line BC out of a numbert'i 
ol points O ; it is necessary to define the tolerance 
vP?f whether molecules have passed ; 

through O or not. As soon as this is done (by takinir' ‘ 
an element of lAncrfh di oi- r» -"T o 


^ tnrougn u ' is not ' 

independent of the angle of incidence (f, but is pro*'' ' 
portional to cos 0 since dl is foreshortened for ob- ' 
iiquely movmg molecules. In any given case it will/^ 
fhZ number of paths leading^. , 

I through AD is the same on both sides of the partition ' 
following general proof of this ' 
equality should save the trouble of integrating par-. 

staproHunne “ 

that before the funnel (AB.DC) was 
added to the partition the chances of passing from . 



1 1 to I and from I to II were equal, and that adding 
u alter the chance of passing from 

+Ea^ it must decrease 

the number of paths from I to II. But for everv 
such oath XV wEiAi-i ^ 4 - :a. j every 


in« T r- r . uiiui;r conoitions lUVOlv- 
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’Tmity College, Dublin, July 9, 
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' ^ Gas Pressures and the Second Law of 
..j Thermodynamics. 

AT,^ AA?^® RAi/osop/nVa/ Magazine Mr. Fairbourne 

certain easily attainable 
Cas^ the second law of thermodynamics mieht be 

that ri fn en! 

m^lSlA partition, the chance that a 

^ rarefied gas will pass the partition 
from the space I to the space II, may be modified' 

from iTS t''® chance of passing 

Ho^onM^ I, TO that a pressure difference wiU arise® 

funn^J^/* in tw«d^mAn«ir^r.A a. 


aswiii A tu i.x, JDUt lOr evAnr 

blocks it introduces a new 
{^fnJiAi this IS true of every point in any 

funnel. This result is of course well known in gec>' 
metrical optics ; if it were incorrect any temperature 

tffhourZ?'''“^ 0b?ainablu, 

It may also be remarked that there is not onlv* 
molecular roughness in oven a polished Wall, but ' 
thermal agitation of all the nmlecules of the Wall • 

*i'^*l* '■®ii«<=‘s light it should' ' 

reflect a molecfile is vitiated by the fact that the 
®^/^®^ble light is about a thousand'^' 
molecular Qiameteis; and the argument that even if ' 
the direction of pbound is fortuitous the funnS ’ 
theoty*^'"^ elementary hydrostatic, ^ 

Lastly, the mean free path of the molecules 

^f;;boume assumes that his theory, 
would not apply if there were a large proportion^) i 
between gaseous molecules ; but it is cleitf:4 
that j^the effect of the funnel is t6 give on fherwhola)i^^ 
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In reply to Mr. R d'E. Atkmsons I, .tier. I should 
"’liiio Ins comluswn is im- 

' ■ r"'*' “«'’*• “ >» by no means 

cloar that analogy justihos his extension of this 
coiKlusion to the molecular problem unde? eon 
sideration in my paper. The fundamental eomeption 
of unchanging uniform concentration would .luoeir 
mcorrect when applied to particles proceSiing 
between collision centres and entering a minute vessel 
the diameter of which is considerably less than th '• 
mean tree patfi of the gas concerned This con bison 
of issue, introduced by regarding the problem of 
light as Identical with that I was considering may 
perhaps be brought out most clearly by the following 
calculation, which is almost identical with the one 
JVIr Atkinson s.uf<gcsts would be jKissible. 

If 0 tin; figure de.ilt w^uh m the 

paper and DH, Ab. Pb all be inclined at angle a to 
BC, while DI IS perpendicular to JiC, and D' is the 1 



which passes from AD to BC to tha 
whrch passes from BC tS AD' in uSt 

A asm o. iHa 

J a = o° 

f ra--^goo . /«- T^'BC s 

■( ./ ’ "" " ■ ' I 

I a ^ D'UC \ 
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Aa Art(o- 04 ^ I-" Mj), appinMnicLlelv 
= Art \a 


The rtliove jnU'gration to Oiiiialitv is ossentialJv 
cepjMident iipiin the axionial.c acchptancrof tllo 
ichanging existence of cpial toncent rations J|or 

A 

I 
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mirrored image of n will, respect to IS/ p be,,.,, 

SS:v“:i-£, S 

iSSSStliS' 

at All if il betw^e; F fml“H’’'"'tP‘"^^ 

returned thnmoit iu' .c ho 

and E or between U ^,#,1 c ™ between B 
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and where the Ught;hpprdaGVs tn^twci t^dar 
of e^ual cc^centratum. - The j^ffe^acfe; m 
ppsitipn of the opening BC rcfa^J^Ve to colpetbnc^t^ 
oelow it , within less than ftee path distances, from • 
which the approaching molecules will start, with 
equal probability of movement m all directions. The 
molecular problem would thus appear to approximate 
to the simple statement in my paper, in which the 
points O” may consequently be regarded as little 
elements of area, and to be quite different from light 
calculations such as the one worked out above. 

In connexion with Mr Atkinson’s claim that ele- 
mentary principles would be defied if an effect were 
to occur, it IS not obvious wiiy this should be so 
(provided, as lias always been cinpliasised, that the 
apparatus shall be sufficiently small to deal with the 
oscillations or movements of molecules individually), 
any more than in the case of the energy of a swinging 
pendulum being converted into useful external work 
.by the agency of suitable mechanism 
, The argument that if light is reflected, then 
molecules must actually be so similarly, to which 
Mr. Atkinson strongly objects, does not appear 
ini my paper, where, in fact, the exact opposite is 
stated (page 105^, line 26), although such reflection, 
as an average effect, is not regarded as being im- 
possible. Ar'iiittr Faiuuoukne. 

King’s College, University of London, 

Strand, W.C 2, June 22. 

' Polarisation of Diffused Light under the Sea. 

I TOOK advantage of a recent opporf unity to make 
some observations on polarisation of the diftu.sed 
light in sea- water, using a detector con.sistnig of 
four quart/ jirisins made up on the De Senaimont 
prmciple, tombincd with a Micol. The ileptli was 
30 feet, the sca-waler very clear, and the day cloudy, 
wdth no trace of sk}' j)olari,sati'in. The diJlused light 
at the bottom was quite .strongly polaii.sed, the water 
behaving like a turbid medium observed at right 
angles to the incident beam, the plane of polarcsation 
bemg perpendicular to the surface. 

^ The greatest intensity was m the horizontal 
direction, diminishing rapidly as the angle of elevation 
increased, and disappearing completely long before 
the direction became nearly vertical. Kepeated 
observations created a strong impression that the 
direction of maximum polarisation was not exactly 
horizontal, but very slightly inclined downwards. 
However, the cliffeierice, if any, was so small that it 
must be regarded as doubtful 

I should have liked to repeat observations on a 
day of blue sky, but the opportunity did not ari.se. 
The li|^t from the sandy bottom and from a white 
plate did not show any trace of polarisation. 

Apart from polarisation, it was interesting to 
observe the surface. It is not easy to look veitically 
oupwards in a diver’s helmet, but there was evidently 
8) fcircular luminous area directly overhead, rapidly 
falling off in intensity without any sharpness of tran- 
sition. It was a kind t)f inverse penumbra eflect. 

' K E. Brooks, 

Leicester Gty Technical School, June 30, 1922. 

Discoveries in Tropical Medicine. 

In Nature of June 24 Sir Kay Lankester repeats 
his statement that the transmi.ssion of Filaria 
baticrofti from infected to healthy men through the 
intermediation of tj|ip mosquito is not a sufficiently 
established fact. you will permit me to state, 

, foT tbe benefit of TOOse of your readers who may*be 
“ puzzled by an as^tion so discordant with current 
teaching, that at^afe'l^oobwe shall always be happy 
to deffi'oiisfrate,jiPacm^f and of 
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'phasishl statemei^t*' , 

the part played' by the mosquito ” in this , 

we shall be happy to show Manson's original jChai^f^( 
and drawings made in Amoy, and other nec^e^uyA*' 
evidence that Manson did follow out the develojpment"^^' 
of the embryonic and larval Filaria bancrojti m the*j;( 
stomach and body-cavity of the mosquito. Thlat^l 
evidence, quite apart from any additions to it or'''.' 
corrected inferences fron-\^it, establishes the e.ssentiarC/ 
fact that the insect is the vital agent of transmission, 
since it releases the imprisoned embryo from the i . 
blood-ves.sels of its host, nourishes it until certain i'’ 
necessary organs arc developed, and thus enables’ 
it to make a start in life. A. Alcock. ' 

J>ondon School of Tropical Medicine, 

Endslcigh Gardens, Euston Road, NAV.i, ^ 

July 5 - 

OuramoBba. 

With regard to the notes by Messrs. Rowley and 
Kirkpatrick m Nature of July 8, on the occurrence 
of Leidy's genus Ouramoeba in England, it may be of 
interest to record that 1 have recently (a few days ■ 
before their letters w'erc published) found one speci- , 
men of Amccha proteus in this conddion, i.e. infected 
with a parasitic alga. I was very much interested, 
because I have never encountered anvthing like 
Ouramoeba in the neighbourhood of Manchester, ' 
where I have chiefly collected. 

I have not T.euly’s book with me iiow^ for reference, 
but am familiar with Ins figures, and have no doubt ; 
whatever that the specimen winch I found corre-, 
spends exactly with his genus Ouramceba. It was a 
typical Amcpha proteus, with filaments of the parasitic • 
alga projecting fanwise in two tufts, one tuft on each 
side, nearer the end which was posterior in progiession. 

Its vitality certainly was not impaired in any way. 

This .specimen wtis taken from a small tarn near 
Crag Hou.se farm, nqt far from Windermere. The tarn 
lies at the sumniii of a ridge, the altitude oi which is ‘ 
given as 700 feid on the Ordnance Survey map It . 
should be emphasised that, although the tarn contains 
ordinary Amoeba proteus in fair abundance, only '' 
one specimen has so far been seen which w'as infected ' 
w'lth the alga. The other fauna of the tarn include - 
very numerous Thecamfcbida, some Flagellata, 
Cihata, desmids, diatoms, etc , ,, a fauna which ' 
corresponds fairly closely wnth that dealt with by 
Leidy in his book, ami which is probably typical 
of open moorland country at high altitude.s. • . 

Amoeba proteus i.s found in othtT tarns in this 
neighbourhood ; but I have never seen any othef 
specimen infected with the alga from these other 
localities, although, since reading Mi Rowley’s letter, 

I have again searched fresh material. 

G. Lapage. 

Bowness-on-Windcrmerc, Jtr'.y 10. 

Histological Stains. 

With r6'ference to Dr. Nierenstein’s remark (July 8, ■ 
p 33) that the British dye iiulustry w'ould do wdl ' 
to pay attention to the supply of dyes suitable fof 
histological work, it slioukl be recorded that in 1919,' 
when pathologists here had a difficulty m getting’ 
.satisfactory stains, the Pathological Society of Great . 
liritam and Ireland approached Dr. Levinstein in the 
matter and received frpiu his organisation ample andijl’ 
most useful help which carried u& on until reasonablj^ 
good* stains became available again throngh 

^ordinary trafte cbantiels. • . < ' 
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j with trith that/mbd^m advances ui' 

science are due in the main to' the 
iWqfeition of the power to handle the individual atom, 
^ijjitil the present time we have always attacked the 
'problems of matter* by examining the behaviour of 
'Atoms or molecules in groups. The new powers arise 
; in two ways : — ^ 

In the first the individulil atom is endowefl with 
■excessive speed and energy, and is able to make its 
' individuality felt on this account. The a-particle of 
;the radioactive radiations is a helium atom moving 
fwith a speed of the order of one-tenth of that of light. 
While in posscision of the relatively tremendous energy 
which the speed implies it ran, unaided^ make a visible 
■impression on a fluorescent screen. It can pass 
through thousands of other atoms without sensible 
‘deviation and, if occasionally it suffers violent deflec- 
tion, it has penetrated to the very core of the atom 
which has deflected it. Rutherford has shown us what 
important deductions can be drawn as to the construc- 
tion of the atom by examining these rare and sharp 
deviations, and is going even further in examining the 
shattering effect which the deflecting atom may itself 
experience. So also, the electron endowed with 
sufficient speed can traverse matter and bring about 
its ionisation and other effects of great interest, but if 
its velocity becomes less than one million metres per 
second this free existence disappears. It is attached 
. to the first atom it meets. 

' The second method of attack upon tlie individual 
Worn proceeds on very different lines. It is by way of 
the mutual action of X-rays and (Tystals. When we are 
examining things by eyesight' we follow the influence 
of the objects that we look at upon the waves of light, 
fl we wish to penetrate deeper into the minute, we take 
advantage of the optical effects of lenses and build 
microscopes : but, even then we cannot attack indi- 
; vidual objects containing less than many thousands 
of individual atoms. A limit is set by the difficulty 
that light cannot hliow us the form of* things which 
•' are much smaller «than the wave length of the light 
itself. With tlie aid of the very short waves known 
as X-rays we ran make our way down to objects ten 
. thousand times smaller, but by itself this extension of 
our powers would be inefficient, because the effect due 
to one atom or one unit of pattern would be inapprei'i- 
able. Here lies the value of the crystal, whicli, being 
an aggregate of some small atomic pattern repeated 
" again and again throu^di space, shows up on a measur- 
able scale the properties of the atoms in the single unit. 
'JBy the combination of X-ray ana crystal we can 
f examine the very foundations of material construction, 
f It is difficult to set a limit to what may be the con- 
‘ sequences of the exercise of these powers since can 
now examine all physical efiects, so to speak, at their 
(source, and must in the end be able to refer all the 
Y physical and chemical properties of materials to the 
properties of the individual atoms and their mutual 
; Wrees. So far the new methods have scarcely begun 
\ tbeir fpU s^ir^ngth, A few inorganic crystals 
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their structure, but the new field of researebis bAtcly 
entered. Inviting roads lie before us pointing in ■ 
numerous directions. * \ -* 4 

Very little has yet been done in the way of 'apfityihg ' 
the new methods to the .structure of organic cryst^^ . 
although no study could lie more tempting. Their v|i^t 
variety of form, the perfection of their structure, tbeil 
importance, all urge us forwaid,and especially the fact 
that the whole progress of organic chemistry shows 
that the science depends upon laws of position .-with 
which the X-rays are especially (lualified to deal. The 
difficulty at the outset lies in the complexity. In t)te 
naphthalene molecule there are ig atoms: in whatA 
way can we expect by means ol X-rays to solve t^ 
intricate problefli of their relative positions? C)^«^ 
first attempts to solve inorganic crystals depended fpr ' 
their success upon two facts : — • , ' . ; ‘ 

The first, the simplicity of the structures which were ' 
attacked. , 

The second, the guidance derived from the prindpl^ 
of crystallographic symmetry. ^ * 

The determination of tlie structure of rocksnlt ’ 
opened a way to further determinations of^uch simple 
crystals as the diamond, zinc lilendc, fluorspar, and 
others. In all these the princijiles of symmetry 
supplemented the knowledge derived from the examina- 
tion of the intensities of X-ray reflection by the varipus " 
crystal planes. As the work has proceeded in Ihe 
hands of observers in many ('ountries, other principles 
have ctaerged or are emerging whu'li render further 
and very valuable aid so that problems appear to W' 
coming within our grasp that not long ago seemed most ' 
difficult of solution. ' ^ ■ 

Of these principles, one began to appear in c6n- ' 
sequence of the very earliest results. It was a very 
striking lact that in crystals of polar substances' thie ■ 
molcc'iile seemed to disappear ; it was in fact flis-;, 
social cd, and the structure of the crystal depended 
upon the grouping of the positive ions round thiB 
negative and of the negative ions round the positives 
In ro( ksalt each metal atom is surrounded liy six aforns 
of chlorine and v/ce wrsa. If we aci.cpt this as an 
indication of the general character of sucli structures, 
adding to it the condition that every atom i| to be 
like every other atom of its own kind in respect to 
relative distances and orientations of all its neighbours, 
it becomes possible to foretell the jirobable form; 
structure, using the X-ray methods for subs'equenjt* 
verification. This method of proceeding may be very 
much easier than if it were taken in the reverse w‘a3's 
We might for example liave gone far to foretell' •tlie'' 
structure of fluorspar. It is an ionic compound ht ' 
which the calcium atoms are doubly charged^ an^^ * 
fluorines are singly charged. Each positive is fcq' b**, 
surrounded, therefore, by twice as many neighbouife^aaf. ' 
each negative by positive. The fluorspar .structHjW'' 
in which the metal atoms are arranged at the 
and tbft face centres of the cube, while the fluorin^" W 
at J;he centres of the eight small cubes into ^hibb‘4h^ 
larger ones can be dividei^is one of the yeiy 
‘ways in which ,thi 5 numerical relation of 2 x^ pe " 
the is 





ca,rried out iji a second of these israys^ the yefetive 'j 
numbers .of neighlxjurs being fbhr to' two.. It is tlie 
ligfitest and most open of the 2 to i structures, and is 
consistent with the low specific gravity of ice and with 
the possibility oi compressing the substance into denser 
forms: at the same time it shows the six-pointed 
arrangement and the feathcriness of the snow cr\stai.2 

The earlier results at the same time showed that in 
the diamond we had a ('unstructioh of very difterent 
properties and nature. Here the .itoms are electrically 
neutral and are bound to one another, not by electrical 
attraction from centre to ('entre, but l)y a more intimate 
process which prohalily consists in some way of a 
sharing of stnntural electrons. The diamond is on 
this account the hardest of known substances. 

These considerations amount to a recognition that 
the bond.s heUveen tlie atoms may be of very 
•different chara(ters though it nuiv be ‘di thru It to draw 
, hard and fast lines between them. We can say that 
there is a very strong electron sharing bond of which 
the diamond is tvpn'ah and that there are ionic bonds 
in polar compounds wiiii h in general are of a weaker 
character, us, for e.vimple, m rocksalt, though on the 
other hand they m||y be strong when, as in the ruby, 
the ionic charges are large. 

Lastly, tU^re is a third tvpe, which is found in the 
organic crystal, where it would appear that the separate 
molecule ran be distinguished 'Hie atoms in each 
molecule are stronglv tied together, but the loires that 
bind molecule to molei'iiU' may be described as residual. 
They would apjjear to be weak fields concentrated at 
•definite points un the molecule, the positive and 
negative chargees to whu'h they are dci: lying 
within it. 

The second prim iple wduch emerged lairly early in 
the experiments was described by m)' son in an address 
which he gave in this Institution some time ago.^ We 
may call it the prm('i[)le of radii ot combination. The 
distance between the c entre of one atom and the centre 
of a neighbour can in manv cases he measured with 
great accuracy : we can compare these distances when 
substitutions arc made in isomorphoiis compounds. 
The replacement ot tluorine by chlorine, chlorine by 
bromine, bromine by iodine in a series of .salts produces 
changes m the distances which imply that the radius 
of any one of the atoms mentioned may be treated as 
a constant within the range of the substitution con- 
sidered. The accuracy is amply sufficient to give 
useful assistance m crystal analysis It would not be 
true, how'ever, to say that each atom has an invariable 
radius, and indeed the original statement of the prin- 
ciple purposely refrained from going so far. It is not 
right to speak of the radius oi an atom ; it is better to 
speak of a radius of combination. We may lake an 
illustration from the behav iour of ar^mic, antimony, 
and bismuth. The crvstals of these substances are 
trigonal in form,^ jilainly showing that the properties 
of each atom are not the same in all directions within 
the crystal ; in fact, analysis shows that each atom is 
fastened to three on one side of it by much closer bonds 
than to three atoms on the other side. One Bonding 
resembles more closely that of the diamond, the otjher 

*'Proc. Phys. SoC., Loudon. vOl. xxxfv. pt. 3, p. 98. 

» See PM. Mag,, A^. 1920, 

* JaraiBC and Turttt^ PhU, .Mag., Aag,,tff»j and July 1931 ; O0g, Phik 
Afaj., July I93p ^ 

NO. 2751, VOL. 
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non-metal on the other. At any rate, Hhefe' are; 
radii of combination varying with the nature ofhthe 5, 
bond. The metallic bond is the weak one and tfi? 
cleavage plane cuts only through such bonds. 
seems very likely that in this way we can understand ; 
the formation of crystals of different type when these ' 
elements enter into their composition. For example, ’ ' 
in the cubic form of senariffontftc (Sb203) the atoms of 
antimony are completely separatee! ; each touches six 
atoms of oxygen, while each oxygen touches four atoms 
ot antimony. Antimony is here behaving as a metal . 
only, so that we represent it in a model as a sphere, 
and the uniform spheres of antimony and of oxygen ’ 
naturally build into a simple crystal. It is a cube iri ^ ' 
which the atoms of antimony occupy tlie c'orners and “ 
centres of the faces while the six oxygen atoms he at 
the c'entrcs of six of the eight small cubes into which 
the large one ran be divided. 

There is, however, an alternative form of SbgOg 
known as vulentinite, which is ortho-rhombic. Analysis, 
so tar as it has gone, though it is not yet complete, 
points emphatically to the conclusion that here atoms of 
antimony arc pairing, the bonds between the memliers 
of a pair being of the stronger variety already referred ■ 
to. We now have an elementary body of a dumb-bell 
shape which, when forming part of the crystal structure, 
will naturally cause a deviation from a simple cube. 

Vet again, tlierc are principles w'hich are barely 
established as vet, though it seems probable that they 
will be found of material assistance in anal} sis. The^ *■ 
greater expansion ot some crrvstals in certain directions 
than in others seems to depend upon the nature of the 
bonds. Bismuth expands more algng the axis than 
across it, as w^e might ex[)cc 1 trom the tael that m the 
one e.xpansion the weak bonds alone c.in be o|)erative. 

In the same way diamond has an extremely small 
expansion co-effic'ieiit beiause all the bunds .ire of the 
Strongest kind, but m graphite, on the other hand, the 
expansion along the axis may be described as enormous. 
Mr. Hackhurst finds an increase in length of 3 per cent, 
for a rise of c}oo° C' At the same .^ime, so Jar a.s can 
be inferred, the expansion across the axis is still quite 
small. In one case w'eak bonds only are concerned, 
in the other, strong bonds of the same kind as in the 
diamond. 

It IS wdien all these considerations are taken 
into account that it seems possible to make an 
attempt upon the structure of the organic crystals. 
They are, of (oiirse, very ^mplex ; naphthalene ■ 
contains 10 atoms of larbon and 8 atoms of hydrogen, 
and our ability to interpret X-ray evidence, that is to 
say, the rtlative intensities of reflection by the different , 
planes in different orders, is not sufficiently advanced 
to enable us to place so many atoms m their proper 
position in the cell from this evitHnee alone. We can^' 
readily find the size of the unit cell, show that there, 
are two molecules in it, and that the points, each 
which represents a whole molecule, are to be placed 
is shown in Fig. i, but without some further help we. 
can frame no hypothesis on which to proceed. 

Suppose flow . that we compare the* structure^ 
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'do'oble'their 

^tance'/the sheks of, atoms parallel to one 
/ol^ tbe cleavage planes of the latter crystal. The 
Vquktion has been very carefully considered more 
recently by Hull in America and by Debye and Scherrer 
on the Continent in the hope of finding more exactly 
' the details of the movement : they do not quite agree. 


^ — ! 

shows that two of the axes of ^he ckl i^mam constant, 
■v^htle the" third has grown by an atnoUftt t^rhich is nearly 
the width of the benzene ring. From these and various 
other indications we build a structure such as is repre^ 
.sented in Figs. 3 and 4., It would seem that the 
molecules are linked together side to si<ie more strongly" 
than from end to end, and that is why these and similar 
crystals cleave aenjss the end or /I position. 



o\=fl on =6. oc=c' 

Naphtlulcne . . , H m 605 « 60 

Anthracene . .87 O-i no 

.NaplUlialene ««nOC:^0o°, / 5 «CO/\-n 3 j’ 19', ywAOJl^vo” 
Anlhra<cne a^HOC^yo', ^^COA-’U}” 2i’. y=*Aoi{ = 9u“. 

P'ig. 2 represents the change as described by Hull. 
The bonds between the atoms in each sheet are un- 
affected apparently, but those between sheet and sheet 
are replaced by something much weaker. The diamond 
is typical of hardness, the graphite is used as a lubricant. 
If the hexagonal rings of which the sheets are formed 
have survived this violent change, why not suppose 
that they may sur\’ive the further change when the 
sheets break up into ring structures ? fa other words, 
suppose that the benzene ring is really a tact, not merely 
a diagram ; the distanc'e between atom and atom in 
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Fir. 1 —Show inn inntnal rclitioiis of Ihrei rnplithalene niolecnles 
anil trails ol othi i' 

Ihe uusliadeil i in les In twri u 111' two 1 leasane |>l mi’s lepiesent a molecule 
as at () (I'ln i) Ihc sbutui represdu iiiolinilis Zf iiid F in the same 
hn'iire Ihc small tin les repusint lu<lioi;en atoms, but thetr sue is im- 
oeiliin ^ 

Unmeler of t irbon atotii=ti'5o JiU • t ‘I2 " I’l'Mi'lioii of AD on the 
plane of thi, (IiaKrain-^2 50, Ben/aic iiiin i (insists of atoms A... F only. 


It we e.xaminc a-naplithol in which Intlrogen at the 
side ol the naphthalene moleiule has been replaced by 
an on group, we find tli.il the standard cell contains 
four molecules, which iswdiat w'eshoultl expect, for each 
of the four a positions must he represented. When 
the Oil group is taken from the side and put at the 
end, we* find that the cell has shrunk sideways and 
grown lengthwa\s by the amount w'e should expect 
to result Ironi the addition of an oxygen atom. When 
as m acenaphthene a complex group of atoms is 
attached to one side of the rnolcdile and the crystal 



b'li. 4 -Sc tiDit of n.iplilbalene ell pi-rix ndii ul tr to the axis of c, 
showing a hydroftcis (oiiiuiime llie mole ules side to side. 


the ring is i'54 A.TJ. as m the diamond, and jierhaps 
we may add that thetiloms are not all m one pl.ine, 
but are arranged, as may he seen in Fig. 3. We 
then pro( eed to test this hypothesis by finding whether 
we can fit together molecules ot the a.ssumefi size and 
shape into the cells which hold them. From X-iay 
studies we know the exact form and dimensrtms ol 
the cells, and can learn also much concerning the 
relative distributions of the nmlecules within them 
It appears at once that in the few simple cases w'hich 
have been examined an excellent fit is possible and, 
mpre than that, we«find encouraging signs thqt the 
structural idea has been chost n rightly. Jjior instance, 
£hkcpm]^ari^,Msthe cells of .paphtb^lenp amd anthra- 

Avia ' 


to our surprise hetomes more regular than before,^ 
right angled instead of oblique, ue find an explanation 
in the fat'l that there are now lour molecules within 
the cell instead of Iw^o, and that by sloping in pairs in 
opposite wavs they increase the symmetry of the 
( rystal. 

These examples may sei \ e to show' how an attempt ' 
may be made to arrive at a knowledge of the structure 
of the.se organic compounds with, 1 think, some success.' 
It seems justifiable to see in the rigid and qneerl^f'' 
shaped molecule attaching itself at definite poin.Wj 
and with great precision of orientation to neighbogi;k!ife 
mdccules, a cause of the immense -multiplicity alid, at 
the same time, the accuMte form of organic Grysfab; 
and indeed to. find here the foundatiohs. of ’ or^nic 
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jL NGINI^ERING activity is so largely dependent on 
of cutting iools, that it is not surprising 
to fipd a very large amount of research work has been 

IS, there are 

in +k^ committees actively pursumg researches 

m tnis field, m addition to private investigators At 
.the suggestion of the Cutting Tools Research Com- 



Fio.*! —Steel too] planing a strip of nitro-cellulose. 


the area in: front of the tool, and a similaV'iw^^ 
sionak stress behind it.^ Measurements Ctf ' Ifw 
principal stresses and their inclinations show tfik 
this IS approximately what obtains, and a very fail 

in the material can be 
obtained from the photograph if radial lines are drawn 
m all directions from the point of the tool to intersect 
the colour bands. The outer bands pass through all 

FnT '^50 pounds per square 

nch for the sharply defined boundary between the 
purple and the blue, and the succeeding ones reckoning 
mwardlv mark stresses of twice and three times thi! 
value. Ihe fourth band indicates possibly a somewhat 
different stress intensity than its numerical order 
warrants, owmg to its close proximity to tlie black 
areji m which intense plastic stress is developed at 
and near the cutting edge of the tool. An interesting 
feature is the partial recovery of the material, for the 
Pjare. The shaving 
briJIiant colour effects after it has finally 
tn U^Vwi ' ^ becomes obscured, again owing 

to the further curl developed due to contact with the 
parent material. 

Careful measurements show, however, that the 
actual state of stress, excluding the plastic field, is , 
somewhat more complicated. The stress is never 
quite radial, and the isoclinics are therefore not straight 
h^nes, but are always curved somewhat, as indicated in 
1 ig. 2 , which shows a set of isoclinics obtained from 
a disk of about six inches in diameter when subiccted . 
to the action of a turning tool with a somewhat acute 
utting angle. The lines of principal stress confirm 

1 ^" P^^^^^P‘^1 stresses . 

appear to be small in the cases examined so far, and to ' 
a first approximation the distribution of principal 


' Mechanical Engineers, of 

which Sir John ncwrance is chairman, some experi- 
studies of a preliminary character have been 
.,^e recently at flniversity College, I.ondon on 
t^sparent bodies subjected to the action of cuUing 
tMs, and the double refraction produced hy stress 

c« I^reefel -tetnbution in the 

cut -material. Similar experiments have also been 

ramed out on some glass-cutting tools used lor turning 
and planing operations. ^ 

, Rhoto-elastic method has many advantages over 
niclals, as up to and, in fact, 

WH beyond the clastic limit of the trans- 
parent nitro-cellulose used, the stress distri- 'soclinic lines 
bution ; produced can be measured with 
^cp^derable accuracy at all points in 
a qtsk or flat plate under the action of a 
, tool.. The optical effects give, at once, a o 
mewureof the difference of the principal 
' str^ses at a point, the lateral contrac- 
tions afford a measure of their sum, and 
th^l§6clinic lines map out the directions « 
of the, stresses. Existing literature .shows 
^0^ very difficult it is to obtain similar 
, mfetmation from the metal uself when 
, Urtdtet the action of a tool. Since tlie 

disli^utjons are similar up to the elastic , r 

litmt .of each material, owing to ihe i, 

-atetnce'of elastic constant, in the fu„r 

mental equation V^‘V=0. there arp ‘ and Imes of prirjciDal strpu« m n Hid. . i .i 
obvfoui advantages in a study of the the Council. 

, characteristics of cutting tools by these means The 
general nhenomenn nhcprim^ — ... , . * . ^ 



gene^ phenomena observed when a tool is cutting 
aw ,^hewn in Fig. i, where a steel tool is planing a plaw 

le h 'U polarised field of figbt 

be observed ,tWt coloyr bands spring from the 
^tting *dge of ^e tool, and curve wupd 1 


stresses RR and ^ may be taken to be of the type 

RR = ( - 2P/7r) . cos Bjr . J 

where 00 is small, and the angles are measured froni-"- 
the radial black brush dividing the tension from the) 
compression area. The position. , pf this latter, 



J' change from these conditions 

*^.16 ^produced when the cutting ed^e is not so perfectly 
/sharp as it is possible to make it. It then becomes 
^apparent that the shaving is no longer cut from the 
^tnaifi body, but is broken or torn away by the continual 
' forcing of a wedge bet^veen the shaving and the main 
'.body of the material, after the latter has once been 
'penetrated. The shaving bVeaks away at a point A 
above the cutting edge (Fig. 3), mainly owing to the 



bending action exerted by the raking face of the tool, and 
is so much overstressed at this place that all colour effects 
are obliterated. An intense and permanent black 
patch is therefore produced separated by a less stressed 
part B, in which plastic stress colour effects arc observ- 
able from a similarly much more overstressed part C 
, immediately preceding. These effects are repeated 
at regular intervals as is indicated in Fig. 3 in a 
' somewhat diagrammatic form, and are accompanied 
by a rhythmic jiulsation of the cokiiir bands in 
phase with this phenomenon. The tearing away of 
' the shaving in this manner produces a rough uneven 
surface on the material, which in planed work is 
therefore not truly flat, and in turned work is not 
perfectly cylindrical. It is probable that this in- 
fluences the character and kind of chip produced in 
brittle materials, as it undoubtedly influences the 
shaving from an elastic material which is capable of 
assuming a plastic condition. Moreover, it is some- 
times found tliat when tliis latter condition occurs the 
tool is acting in a two-fold capacity, for not only does 
, it break off a shaving, but it may also pare off the 
irregularities as the point of the tool comef in contact 
, with them, so that occasionally a second and much 
thinner shaving, D, is produced, and peeled off as 
. ./indicated in Fig. 3, by a true secondary cutting action. 
^Pdtible shavings are sometimes produced in this 
I / manner when steel is turned in a lathe, and it is probable 
/thftt the fine powder, which can often be observed 
away from a tool working on cast iron,^is due 



Fig \ —Stwl inlflmg cutter operating on a pi ate of \ 

; ' * 

cutter, shown in Fig, 4, where the dej)th oh* If 
variable owdng ' to iie uniform moverpenf of 
material up to the cutting edges, which are als6 
at a definite and uniform rate. The shaving 
the trochoidal contour is continuously increasi»|^/in 
thickness therefore, as the cut advances, andpn ^ 




Fig 5. — Isocliiuc lines and colour bands obst'r\’ed and calculak^^td#^ 
we<lge of angle bo” when a load of 50 pounds is applied at «a 
of ao® with the axis Colour bands obser\’ed are showp 
equivalent stn-ss lines given by theory are shown doited. 

I'roceedings of the Institution of Mechanical Fhigineerb,.byJ^«TidWw 
of the Council 

present instance is being tom off rather 
the characteristic markings for this ^ 

orcur in a very pronounced raannetj 
.travel is pven to the n^irk, the 

More 




the end of, the cat, 

much tnore coniphcfited, ‘ ’ ’ ■ 

The .stress in glass tools when hutting hitro-eelHilosip', 
has been studied, and it is found that when the material 
is being removed in a thin shaving by a true cutting 
action the stress s\stem of a simple radial type. 
The colour bands arc very nearly arcs of circles 
passing through the cutting edge as indicated in 
Fig» 3^ and are sucli us would l)e‘ produced by the 
action of a concentrated force applied at this place. 
They are, in fact, ol the same type as those obtained 
when a non-axial force is applied at the apex of a wedge, 
gi\dng isochnic eur\ es and colour bands (Kig. 5), all of 
which pass through this j^oint up to the yield point 
of the material. The centres of the ( ircular are.s of 
these latter hands all lie' upon a line passing through 
the apex and perpendicular to the dark hand shown 
in Fig, 5. which marks the region of ito stress. They 
are, tJierefore, ap[)roxiiTiatel)^ consistent with JVlichell's 
theory of stress in a wedge, ^ and have been shown 
> 

* Proc.wlitifi'' of tlic London M.itlipni.ila.il Soupty, vol, xx\iv , 1902, 
and Love's " chnory (jf J l.istKtly,” 2ud edition, pj) loS-^oo 




'df the fbCce. The Ssti^i is* be 

almost' entirely radial and expressed hy ‘ , 

cos(a~ 4 i) ' ' ;i'i ^ 

rr=-c. — - — , 
r 

along this line -where a is the inclination of the outer 
face to the line of centres of the colour bands, and 0 is 
the inclination of the applied force to the same face. 
Along each colour band iT' is practically constant. The 
value of the constant c is also expressible in terms of 
the force P, the angle a and the angle y of the wedge. 
The stre.ss system in the case when the material is 
being tom off by the action of the raking face of the 
wedge angle of the tool has not, so far, l?cen made out. 
Experiment shews, liowever, that it is of a more 
complicated type, especially when the action is accom- 
panied by the building up of a secondary wedge on the 
tool from the material torn off in a manner which is 
familiar to those engaged in machinery operations 
involving heavy cuts. 


The New Building of the National Academy of Sciences, U.S.A. 

By Dr. C. D. Walcott.^ 

I N 1863 Henry Wilson, United States Senator from to the destruction of masses instead of individuals. 

Massachusetts, asked a numlier of men eminent This led to the need in the United States of a body that 

in science to come together to form an organisation by could bring togetiier the most able men in the fields 

which the scientific strength ot the country might he of science for the solution of war problems. Dr. Hale, 

brought to the aid of the government. This meeting conceiving the need for such a service long before it 

was directly tlic result of an A»t of ('ongress passed was an actual neces.sity, projiosed that the Academy 

March 3, 1863, incorporating the National Academy take preliminary steps in the organisation of the 

of Sciences of the United .States of America. While scientific resources of the United States, and this was 

Senator Wilson presumably had aid and suggestions the beginning of the National Research Council which 

from the incorporators, the bill had its inception with, rendered such effedive service at the request of the 

and WAS drawn by him, and did not incorporate the President of the United States during the war. 

Academy in any state or territory, or in the District Appreciation of tins service from the Academy was 
of Columbia, ft seems to have been his idea that sliovvn in an executive order issued h\ President Wilson, 

tlie' Academy should he national in its broadest directing the National Academy of Sciences to continue 

sense. the Council. Under this order the Research Council 

The 'Academy has lield its annual meetings in was reorganised on a permanent peace ba.sis as an 
Washington at the Smithsonian Institution and its agent of the Academy, and the need of the .\cademy 
autumn meetings in other cities. Jo.sepli Jfenry was for a home was accentuated. Dr. Hale’s precious plans 

president for many )ear.s and at the same time secrc- were discu.sscd at length, hut the question ot available 

tary eff the Institution. The records and library of funds continued. I'he quarters in the Smithsonian 

th^ Academy hav^e been stored in several hundred Institution, already too crowded, could not afford 

boxes at the Institution, awaiting such time as the room for this new body, and temporar) spat e elsewhere 

^CA^emy may have a building of its own where this was found in the Munscy Building; then a residence 

niatejial can be made available. at rfith and L Streets, having twenty-one rooms, was- 

The ‘semi-centennial in 1913 gav^e new life to the secured. A little later a larger Uui Id ing at i6th and 

activities of the Academy, and the foreign secretary, M Streets was occupied, until the present location at 
Dr. x^eorge E. Hale, proposed then th.it the Acadetny 17th and Massai'liusetts Avenue was leased, 
tshoulti have a home. He prepared tentative plans Eaily these renewed aitivities strenuou.s efforts 
and had’ them put in shape by an architect. The.se were I'nade to secure a permanent endowment and 
plans provided laboratories and a library for the money for a building for the Academy, and a suggestion 
usepf.tlys Academy and resident men of science for was made to the ('arnogie Corporation of an endow- " 
research work. ment and building for the Academy and Research 

The |)roject was not to be long delayed, for the Council, resulting in an offer of 5,000,000 dollars,. ' 
world’ war coming in 1914 changed and broadened provided the Academy would secure a site and present, , 
the thought of the worild. Wliat .started to be a battte satisfa(^tory plans. The amount? needed for the 

h3f ,|^med torceg turned to competition between the purchase of Jhis site was apportioned, so tliat; the; 

coiHttrics 4;^ in creative scienti^ research, looking /'entire country part ip the grj^t^ehie^^;. 


• ’'fi^ Jjn'jS^ styi'e wlVjrik,'^re^^^iS<if^,iroi» ^ 

' The iotVpweha^TO by the ^^demy ^ broad toa'ee. On the' first floor ; 

Square 88. It contam^r tSg,ygs square leet.' Origin- auditorium seating some Ooo people, kctprt^han 
ally; its highest point was in north-west corner and holding 250, a reading-room, library, conference ^T^cwms, 
Its lowest point was under water in the river at the and exhibition halk. Th# basement will contlln a 
south-east. To-day its lowest point is about 24 feet cafeteria and kitchen. The two upper floors wil^ be 
above high water and its highe.st 41 feet. The borings devoted to ofliccs, ; ' 

show that there is a fill of from 5 to 10 feet where tlie The building is the gift of the ('arnegie Corporation 
building will stand, from 6 to 28 feet. of day and sand, of New York, while the ground was bought at^ a 
’ and from 7 inches to 3 Icet 6f decomposed rock.* cost of nearly 200,000 dollars through the donations 

The building planned has a frontage of 260 feet and of about a score 0/ bcmdaclors. Bertram Grdsvuhof 
is 140 feet deep. The height above the first floor is no Goodhue of New York is the architect. He is ' one 
feet. The vestibule is I [ by 20 Icet ; the entrance hall, of tlic best -known architects in the country,' and 
36 by 21 feet; the central hall, 64 by 24 feet; tlie designed the St. Thomas ('hurch, the West Point 



f' u. I.— Nca> building to bt erected m W.ishtnglon, 1) C , foi the National Academy of Sclence^ .and the National Kescnich Council. 


library, 36 hv 64 fV,‘et ; the Iccturc-room, 34 by 50 feet. 
The five exhibition halls range in size from 26 by 14 
to 34 by 21 feet. 

The total number of .square feet of floor space, 
exclusive of elevators, doorways, and hallwavs, is 
39,874. This includes e.xhibition Sjiace amounting 
to 14,571 square feet, letture and cnterl.onment spate 
of 7982, and 14,786 square feet for administrative 
purposes. Every in^idern convenience and facility 
will be provided. • 

Having l^rought you thus far, let us as.sume that 
we are on our way to tlie annual meetiAg m 1924. 
‘Walking west along B Street, lialf-way between 2ist 
and 22nd Streets, we find a broad walk on our right, 
with reflecting pools in the centre leading through 
- 'a formal effect of trees and shrubs to a building in the 
middle of the square surmounting a series of terraces. 

It is the home of the National Academy of Sciences 
the National Research Council— a marble structure 
,t)| fine, proportions, standing out in bold relief ’against^ 
sky in tfe^q;:rnoimin^ sunlight, y ^ 


Building, the Nebraska State Capitol, and many other 
buildings. The contract for the construction of th6 
building has been let to Charles T. Wills, Inc., of NeiV 
York, and it is expected that the building iwifl ‘be 
ready lor occupation in the autumn of 1923* Lee 
Laurie, the sculptor, has been selected to ^do the 
decorations, which will symbolise and depict', 
progress of science and its benefits to humanity. A 
scries of bronze bas-reliefs will show a procession pf 
the leaders of scientific thought from the earliest 
Greek philosophers to modern Americans. ’ 

On passing through the entrance hall the visito? wiUv 
find himself in a lobby rotunda. Here he will sep ill 
actual operation apparatus demonstrating ^ cemm 
fundamental scientific facts that hitherto he h^ Wd; 
to take on hearsay. A coelostat telescope,' 
on the dome of the central rotunda, will 
image of the sun on the white surface of 
table in the middle of the room. Here visitots’iVi'jp ^ 
able to see the sun-spots, changing in numl:jw,,^d'’|!>riii 
[.vfromday to day, and moving.ficross sw«> 




ftf<?; tepe^ tM'c^lebtfttedi^ 
of ' swingmg pendulum will mafk An 
• inyAriAfcie direction in space, and as the earth of the 
building revolves beneath it, rotation will be plainly 
slio:svn by the steady change in direction of the 
, pendulum’s swing over a divided arc. 

' great phenomena of Nature, the sun and the 
rdii^iuAi of the earth, are thus to be exhibited. Other 
pi{Siipinena to be demonstrated in striking form in 
ti&^Oiftntral rotunda are magnetic storms, earthquakes, 
gravft'Ational pull of small masses, the pressure of light, j 
th^! Risible growth of plants, swimming infusorians 
: in' a drop of ditch water, living bacteria, and other 
interesting phenomena. 

the seven exhibition rooms surrounding the 
;cerjt]titd rotunda, the latest results Ox scientific and 
industrial research will he illustrated. One room will 
be s^'aside for the use of Government bureaus, another 
lor. industrial research laboratories, others for the 


and biblogicar ;and their applfcatid^if 
shown in this living museum, in which the exh 
be constantly changing with the progress of 
One week there may be displayed the latest fOm^P^ 
radio-telephony ; the next perhaps a set of psychologi- 
cal tests or a new find of fossils or a series of synthetic 
chemical compounds. Such a mutating museurn wilj 
continfie to attract and ' instruct large numbers of 
visitors and residents. \ 

VVe call it the building for the National Academy of 
Sciences and the National Research Council, but in 
reality it should be the national home of science in 
America, and will be looked upon by ouniellow-citizenis 
and the world at large as the place where the creative 
mind will be able to do much to bring about a better 
existence for the future people of the world, for it is' 
to their enlightenment, and advancement that it will 
be dedicated. 


The Internal Combustion EngineA 

By Prof. W. E. Dalbv, I^R.S. 


' > Influence of the Internal Combustion Engine, 

T O engineers the terms horse -power and horse- 
;v.;power hour have strictly technical meanings. 
Theyr'Acan be illustrated by comparing the weight 
and efiiciency of an aircraft en,gme and a loco- 
uiotive engine. An aircraft engine can lie built with 
. about 2\ lbs. of metal per liorse-power as against 
approximately 250 lbs. of metal per horse-power in a 
I'OOTmotive engine. An aircraft engine requires aliout 
I lb. fuel oil per II.P. hour as against 3 lbs. of coal 
^pe’r hour used by the locomotive engine, m. 

addition to which the locomotive engine must carry 
itbout 3 gallons of water per H.P. hour. All these, of 
■ course,- are round figures. It is the extreme lightness 
s..OX-tho petrol engine in relation to its power which has 
vjuijpide it possible to devclope aircraft. 

^ ; Adiftternal combustion engine of the Diesel type is 
use heavy oils, and has provided a prime mover 
of which the submarine was able to develop 
during the war. Thus the internal 
^' cpi^UStidn engine helped to sink our food ships, but 
time helped to save the situation by driving 
t'W^iij^cultural tractor. Few, perliaps, realise fully 
was our position m 1917. Horses were 
^*jj^!!^)|‘ad..for the Army and were being taken from 
; but the agricultural tractor replaced them 
plough and thus made it possible to maintain 
ary food supplies. 

. yj^pl^bly the greatest effect of the internal com- 
bu^ftaplji engine on our national life is it.s influence on 
" lptidF;^1hcaiisport. Standing at Hyde Park Corner 
years ago a motor car would have excited 
^ifitib^A.-ttanding there to-day it is almost true to say 
horse-drawn vehicle has practically dis- 
appeafed. , The internal combustion engine is ^splac- 
from the, streets, and is even causing the 
di^P^es gfave .epneem. The chairman of ; 


the companies had lost 9 million tons of goods, and 6 
million passengers to the motor lorry and the motor 
car. This is a remarkalfle achievement for the small 
16-20 H.P. internal combustion engine which is fitted 
in these vehicles. During 1921 about 800,000 licences 
were issued to vehicles propelled by internal com- 
bustion engines and the tax on them amounted to 
about ten million pounds. 

These brief considerations indicate how profound has 
been and is the influence of the internal combustion 
engine in shufiing our destinies. It has conquered the 
air, and has given us a prime mover useful in farming 
and in transport. It is influencing the policy of our 
railways, and will shortly so transform our outlook and 
our modes of life that men of to-day will appear to be 
separated froip their boyhood not by a few decades 
but by a few centuries. 

Some Problems of the hiternal Combustion Engine. , 

Considering combustion from the point of view of 
the Kinetic Theor\^of gases, but without attempting 
to explain the nature of the differential attraction 
between molecules, most of the energy developed in 
the cylinder of an internal combustion engine arises 
from the fact that oxygen combines with carbon and 
hydrogen to develop large quasitities of heat. The 
function of the engme is to convert as much as possible 
of this heat into mechanical work. 

It can Ife deduced by the laws of gaseS that the 
molecules at 22® C. and atmospheric pressure require 
729 times the volume they occupied as a liquid. Thi^ 
can be illustrated by “air patterns” representing th^ 
distribution of molecules in the air. Actually the mole-, 
cules are flying about at a high velocity across 
vessel the sides of which they are continually bombaW-s 
ing and therefore exerting pressure? on them. , , , .CX 
. Calculation, from the mnetic theory, pf gases 







HgjUd zig-iag'^bout in the encYosing vessel bo that 
r by imagination that we are able to conceive 
i standing still and forming a pattern some- 
^Ifke the pattern on a wall-paper, 
hen a spark is passed in a mixture of air and a 
hydrocarbon such as pentane a re-arrangement of the 
raoleculesv take.s place. The 5 atoms of carbon in the 
' pentane molecule produce *5 molecules of carbon di- 
oxide j 12 atoms of hydrogen produce 6 molecules of 
steam. Before ignition there are 41 molecules in- 
cluding 32 molecules of nitrogen. After the explosion 
there are 43 molecules, nitrogen taking no part in the 
change. Oxy^ren ceases to exist as a separate entity. 
The result is that every pound of pentane so trans- 
formed produces 10,000 lb. calories of heat. 

The immediate effect of this pfoduction of heat is to 
increase the velocity of the flying molecules. The 
actual velocity of the products of combustion in the 
- vessel depends on the mean temperature. Direct 
measurement of the temperatures of the working 
charge of a gas engine gives 2570® abs. as a reasonable 
temperature from which to calculate moldeular velo- 
cities. At this temperature the carbon dioxide mole- 
cules are moving at 3950 It. per second, the steam 
molecules at 6166 ft. per second, and the nitrogen 
molecules at 4950 ft. per second ; these numbers being 
the square roots of the mean squares of the actual 
velocities. 

The next point for consideration is the lime taken 
to effect this change. The time-interval taken by 
oxygen to combine with carbon and hydrogen lies 
along a time scale beginning with a detonation and 
ending with slow Inirning. In a mixture of air and 
pentane the oxygen molecules are a long way, on the 
average, from the carbon and hydrogen ol the pentane 
molecule, and also the freedom of action of tlie 
oxygen molecules is clogged by the inert nitrogen 
present, but the rapidity with which oxygen can 
combine when the circumstahres are favourable is 
shown iiy nilro-glycerine. * 

Chemists have (iiscovered how to produce this nitro- 
glycerine molecule so that oxygen lies side by side with 
the carbon and the hydrogen. Its action is uncloggcd 
by any other substance, and the^olecular distant es 
have been annihilated, or perhaps rc would be better to 
say that they have become atomic distances. Morcov cr, 
the molecule contains almost theexact qiianhlyof carbon 
' and hydrogen required to satisfy the oxygen present. 
A's Lord Moulton once put it, it is a case of the lion and 
the lamb lying down together. A mechanical shock 
causes an immediate transformation — the lion dev^ours 
the lamb ; and the time-interval for the jnoal is bo 
short that it is not measurable. This is called a 
detonation. Chemists have by their researches shown 
, how to combine nitro-glyccrine with other substances 
in order to control the rate of combustion. 
Engineer^ are also trying to get control of the rate of 
Coitibustion of some of the mixtures used in the internal 
' combustion engine. Thus the chemist and the engineer j 
working in different parts of the same wick field | 


‘Cowitteie"^' for ' the Air., Mihistty;. ; the 

most refined natfire has been devised, andHhiiY'^eir^h' 
is being carried out by Mr. Penning. 
bustible mixtures are mad? up in a bomb. 
exploded and then the time taken for the che^i^ 
combination to take place is recorded. Two resu^tgiaiay/ 
be mentioned: admixture of one part by vo^bie pf 
hydrogen, 2J parts by volume of air, was compress^ 
to 64 lbs. per sq. inch and tlien exploded. BctWeep 
the passage of the spark and the beginning of tke'rfe^ 
of pressure about four-thousandths of a second elaps^. 
The combination was complete in about the Satpe 
interval of lime. In another e.vperiment the mixture 
was diluted with one part ot hydrogen and 6 pait^T'Ol 
air : lliis caused delay in tlie combination, which ’took , 
six-hundredths ‘of a second to complete. In iu/th 
diluted mixtures the energy has to be shared/by< 
all the molecules which cJo not take, part in , tli^ 
change. 

The engineer is faced with two problems : ’ >-^0 
problem of a too rapid combustion, becoming a detoji^ 
tion, and the problem of a combustion too shlW’ltof 
complete combustion at high speeds. \ 

In practice the turbulence and eddies caused 
rapid admission of a charge through the 
annulus of an open admission valve results in 
ing the rate of combustion, and it is owing 4xj tbiS'' 
cause that the gas engine can fun at speeds' grcail#, 
than those corresponding to the measured rate bf' 
flame propagation for an efficient mixture. Sir Puga]^ 
Clerk found a striking difference in the area<,,<i' 
indicator diagrams according to whether the mixt^kre.. 
was exploded immediately after the admissioij, 
vwas closed or whether it was exploded after preca^.tfiiiHli'i 
had been taken to damp out the eddies. ■ , *" j 

Among the problems arising from running intaiial 
combustion engines at High speeds is that of 'torsi^l 
oscillations, and synchronous oscillations. There’^iB- 
also the balancing problern. The four-cy Under 
engine is usually constructed so that it is peifectly 
balanced for primary forces and couples, but 
maximum error tor unbalanced secondary forcesd^iLl^ 
certain speeds a model of this type suspended frOni- 
springs will oscillate twice as fast as the 
rotation of the engine, while at the same sp6ed'^k(wj 
on the same springs a model, lialanced to eliminate 
the sei'ondary forces, will run steadily at all speedy.. J ; 

Other [iroblems have also to be considered. 4 P*^Wrafie 
records of the pressure-volume relation in the'li^cfnaJP 
rombust'on engine must be obtained, and the dift- 
rulties are increased owing to the high speed at 
the cycles take place. The direct measuremen(t 6f^, 
temperature is also a diftirult matter, and there ise; 
various fuel problems. ' ;> , / 

Sufficient has been said to show that the futiUflpl 
the internal combustion engine is not settled 
full of problems requiring continuous and labotic^i? 
research. The question is what provision hks''!k ' ' 
made for this research. Before the war purely 
research on the internal combustion engine wa^ |i 
largely in the Research Committee 
h^SQciation ^^^Ijsh^d at^the Pubfin 





work ivtis' mrricd op vigi^t^u^ly, .pa*i|f; tfte 01 ibft >late: 

the successive disti&uisJied. chairmci^ \,sdept^^ v^oe^ is 

Preece (ind Sir Dugara C16rk. Tlae Committee is still' ^'watiomPPhysi.c^ I^omtory,^ and ' 

in existence. 'I'here is also the Research Laboratory at other places under the direction of the lifinistry.; > 
at Shoreham under the direction of Mr. 11. R. Ricardo; All I have done here is to hint at some ci 
himself a distinguished scientific investigator. work now going on at the National Physical 

During the war official organisations have been it would take a wliolc evening merely to efrtttacu^ 
established, and now the Department of Scientific and the researches in progress at that institution. Fam- 
Industrial Research provides aid in money, apparatus, borough is now entirely a research establishment 
advice, and encouragement to any individual worker in its widest sense, for it is > organised both for 
who has ideas and is qualified to carry on a research laboratory and for full-^cale work. Work on the ' 
alone or under direction. This is a great national internal combustion engine has reached a magnitude 
asset. But above all, so far as the petrol engine is and an intensity undreamt of before the war. The 
coheemed, there is the powerful organisation for war has, in fact, shown that the internal combustion 
Research within tlie Air Ministry itself, generally under engine instead of being a convenient prime mover to 
the supervision of Air-Marshal Sir Geoffrey Salmond put in our motor cars, to drive our worlfshops, or even 
(known as the Director-General of Supply and our ships, has become an engine vital to our very 
Research), but under the immediaVe direction of existence. The Aeronautical Research Committee 
Brigadier-General Bagnall-Wild, offii'ially known as realises this, and the Air Ministry also. Let us hope 
the Director of Reseanii. The Air Ministry is advised that the nation will realise it too, and that in the need 
by the Aeronautical Research Committee under the and passion for economy our legislators will not starve 
chairmanship of Sir Richard Glazcbrook. This Com- research on this vital national prime mover, 
mittee has grown from the old Aeronautical Advisory 


The Hull Meeting of the British Association. 

Local Arrangements. 


A rrangements are v\cll m liand in connexion 
^ with the meeting of tlie British Association for 


the. Advancement ol Suence at Hull. September 6 - 1 ^:;, than the somewhat cum 
Hull 4§ particularly well [irovidi'cl with suitable rooms latter, however, is this yi 
for the evening discouises. puhla iectures, and sectional and once more mdudes 
meetings. Its large City Hall, centrally situated, meeting-rooms). Each 1 
accommodate.s three thousand people, and trams for member’s card, so that 
every part of the town start at its doors, in this the end of the list of inemb 
inaugural mei'ting on Wednesday, .September 6 . will he any particular member t 
held at which Sir Charles S. Sherrington (Piesulent of With regard to the ac 
the Royal Society) will dehwr Iiis presidential address expected that there will 
entitled “ Some Aspci ts of Animal Mechanism.” On for as many members as 
the following day tlie Cit) Hall will be the si'ene of the accommodation whidi v\ 
Lord Mayor’s reception ’ exceedingly limited. Thi 

Hull’s new magnificent Guildhall provides an excel- and lodgings Vvill not be 
"Tent reception-room, adjoining which the banciueting mittee is sitting with the 
chamber makes a very fine lounge and writing-room, ments of the members. 
On the same floor are suitable rooms for the various being provided at Bndl 
officers of the Association, the press bureau, the meteoro- Beverley, Cottingham, ] 
logical demonstration given by the Air Ministry, etc. other places in the ilimed 
This last named will be very welcome in the reception of special late trains an 
room^ where it will he seen by everybody, and in un weekly contract tickets 
■#wijohling room the methods of preparing the chart will considerably. It is desir 
be available to the members. visitors to the Hull mee 

‘ Across the road from the reception-room .are the the cards on the back ot 
British Association refreshment rooms, the Queen’s and returning them to 
Hall (Section F (Economics) and joint meetings), possible moment, in or 
Section A (Mathematics) meets in the ( entral Hall, trouble, w’liK'h will cert 
Pryme Street; B (Chemistry) in Waltham Street; arrive at the meeting with 
C (Geology) and 11 (Anthropology) m the Museum and their intention of being ] 
Royal Institution ; D (Zoology), E (Geography), K particularly necessary, a: 
(Botany), and M (Agriculture) in the new Art School ; mated their intention of b 
I (Physiology) in the Church Institute ; J (r.sychology) tliat they have found a< 
in the Albion Hall ; and L (Education) in the Lecture wish accommodation to b 
Hall, Jariutt Street. All these buildings are witffin have applied will receiv 
*^three ffiihutes^ walk from the* terminus of the various shortly. ^ 
tram routes in the City Square. ' ; • . , In a 'pretnous article 

NO, .V, 

A ' V 


a small badge, wliich has been artistu'ally designed and 
Will serve as a more convenient means of idcnlifiration 
than the somewhat cumbersome members’ ticket (this 
latter, however, is this year to be waisti'oat-pocket size 
and once more mdudes, as formerly, a map oi the 
meeting-rooms). Each badge bears the number of the 
member’s card, so that a reference to the index at the 
end of the list of members will enable the identity of 
any particular member to be ascertained, if desircch. 

With regard to the accommodation, while it is not 
expected that there will be any difficulty in providing 
for as many members as care to visit the city, the hotel 
accommodation which will be available for visitors is 
exceedingly limited. This year, therefore, a list of hotels 
and lodgings Vvill not be prepared, but a special com- 
mittee is sitting with the object of meeting the require- 
ments of the members. In this connexion rooms are 
lieing provided at Bridlington, Hornsea, Withernsea, 
Beverley, Cottingham, Brough, Fernby, Hcssle, and 
other places m the iffimediale vicinity, but the provision 
ot special late trains and of exceptionally favourable 
weekly contract tickets for this meeting will help 
considerably. It is desired to impress upon intending 
visitors to the Hull meeting the necessity of filling in 
the cards on the back ot their preliminary programme, 
and returning them to the Secretary at the earliest 
possible moment, m order to prevent unnecessary 
trouble, w^jiiidi will certainly be caused if members 
arrive at the meeting without having previously notified 
their intention of being present. This warning seems 
particularly necessary, as several members have inti- 
mated their intention of being present, but neither state 
that they have found accommodation nor that theyl 
wish accommodation to be found for them. Those who*^' 
have applied will receive particulars, of their rdoiniRi' 
shortly. ^ 




ohhiS seton' 

|fee Influence of the late'Br. W. H R. ii^rs on 
flv^opment of Psychology jn Great Britain ” 

^11 opportunity ’at the Hull meeting 

thoroughly the work of 
^ Correspondmg Societies of the Association. This 
^bject h^ had the serious consideration of the council 
pf the British Association for some time, and *at the 
Hull meeting it is proposed to depart from the practice 
which has grown up in recent y^rs of looking upon the 
Conference of Delegates almost in the light of still 
another section of the Association, and to revert to the 
j iormer systenj of discussing the various ways in which 

, fA ^ useful work. Conditions which obtained since 
the war are likely to interfere with the work of natural 

botanical, and allied 
STCieties ■ already the publication of the results of 
their work has been seriously impeded by the present 
charges for printing, and in many other ways it seems 
desirable that this Conference of Delegated fhauTe 
more of a conference than of a Section X* to which 
fen'iT’r’A desired by other sections, shall be 
thf Con^e™^"’ ^ in recent years the connexion between ' 
the Conference of Delegates and some of the papers 

' fn '*1 Has been somewhat remote. 

ridrsrsi" "" "" ■" i““ 

Advantage will be taken of the fact that the meeting 
IS held m the county in which probably the leading 
provincial society ,n the British Isles (that is, the 
whiVh tlf* Union) exists, and the way in 

■ committees, 

will hAlvnf’ **n’ ™u'n™* researches 

iTln “ P'^utiably upon such lines 

th^hiture **^°***’^ societies should work in 

distinguished members from the near 
continental countries, from the United States, Canada, 

H 17 A® “ constantly growing, and 

Ae Hull meeting Jnds fair to be memorable from the 
part these gentlemen will take in its proceedings. 
h.Al'n editorship of one of the local secretaries a 
handbook to Hull and the East Ri^g of Yorkshire is 


■ prft Wthebitawis attraefid 
M tp give-' deSenptions of fhir CTty'an^>j^ 
the heads of geology, izoology, botAuva^ 
meteorology, commerce, et^. , 

Elaborate arrangements are being made by ft 4* 
excursions committee for general and popul^'r ,lwpaip* 
^ons to Scarborough, Flamborough, BridlingtoftiyS. 
Beverley, and other places of scientific interest 
easy access of the city, as well as for special exOtSS 
of smaller parties of members particularly 
m geology, engineering, chemistry, and other 
In addition to the handbook, a local prograitU^I®'’ 
preparation, which will contain particulars of v&'ffi 
directions in which the members may be 
during their stay in Hull. The Constitution^'tmA 
the East Riding Club, and others are electing ^ 

I 1^1 Association honorary members 

clubs during the meeting, the Freemasoi^ are 
reception to their brethren, and special exhib&nrbf 
wious kinds are being prepared to inter^‘^^ 
different sections of the Association. One bt i&C 
organised by the Yorkshire Naturalists’ Onion, ■'wU''^)e^' 
held in the Board Room of the Edifeation Offices bbp<M 
site the Museum in Albion Street, and will iflustlltte ' 
the work of the various sections and commilteeZdf that - 
society. , ' y' ' ^ 

The public lectures to citizens so far arranged drifts 
follows Dr. A. Smith Woodward on “ The Affeestrv 

on “The Coneemtidn - 
and Dissipation of Energy ; Sir Westcott < 

The Story of the Ship”; Prof. A. P. Cotemmpn.- 
‘be Rev. A, L. Coitie, aEvoH 
The Earth s Magnetism.” ' * 

Evening discourses will be given by Dr! F.- W^ 
on The Atoms of Matter, their Size, Number,7dnd 
Construction,” and by Prof. Walter Garstani'''' bn ' 
Fishing: Old Ways and New.” 

For the first time, special lectures are being a^m&d 
for the children in the upper Classes in the $ecoQflft|:y<i 
and other schools in the city, and these will be given'bi; 
Prof. H H. Turner on “ The Telescope and whatsit', 
tells us ; Prof. J. Arthur Thomson on “ Creftturei’'df^ 
the Sea ; and Mr. F. Debenham on “TheVAiit^i 
arctic. Each lecture will be given to two thoti^sand* 
pupils. " 


An 


Q’oe ^^^posing gathering of savants recently 
17 ‘h® Sorbonne to celol 

Sir ® of the.foundation of the 

cS,7 “O'* ‘b® discovery by Jean Franfois 

ChampoUion of the secret of the Egyptian hicro- 

Rofett' If"" iniportant of which the famous 
H Museum. The meeting, 

was addressed by M. 
W J ' who pointed out that the Asiatic Society 
the period when ChampoUion, in his 

MOf’ always 


Current Topics and Events. 


Sir Arthur Evans, in the Times of 
announces two dramatic discoveries at Knoeebs. 
had long been observed that the position of tbe 
at the South-east Palace angle indicated, a 
collapse of the building by what could only 
been a great earthquake shock. The discov^^l'^A; 
two large skulls of the urns ox, and in front 
remains of portable terracotta altars, showed 7 
previous to the filling in there had been ft. |l 
expiatory sacrifice to the Powers below^ 
the words of the Iliad, ‘ in bulls doth 
shaker delight.’ There can be little doiil 
tfd^posits throQghoQt a large ■ 






about 

The great .eartjbqiw3^';Of; 

term to > Minoan period," ^ Eveh more dra^bc'' jili^eihimmhfe in tlie laet Wyi^ W^^ 

than tWs i3 the discovm*on the South side of what March rb, at Orytviken '(Sou 4 ^ Georgia), thb shade 
appeared to be the opening of an artificial cave, with maximum rose to 83"-^ F.. w^ch isUs'’ above 
three ^roughly cut steps leading down to what can previous record, 
only be described as a lair adapted for some great 


beast. “ But here perhaps." says Sir Arthur Evans. 
'* it is better for imagination to draw rein." Was 
this really the abocje of the Minotaur ? 

A BIOLOGICAL expedition is leaving Antwerp for 
jSrazil during this month. It is under the direction 
of ' Ptof. C. Massart, of the department of botany 
inthe tJniver.sity of Brussels, and there are four other 
members of the expedition, two of whom are students. 

. For several years before the war tlie universities of 
Belgium and Holland organi.sed expeditions to enable 
students to go into the field under the guidance of 
their professors, and it is one of these expeditions, to 
Brazil, which has now been promoted by the 
T’Jniversity of Brussels. The party will not aim at 
exploring Brazil ; the object is rather to put the 
young naturalists ^ directly in touch with tropical 
Nature ; they will have the opportunity of collecting 
botanical and zoological material for study and 
demonstration and of making ethnological observa- 
tions. Brazil has been chosen on account of its 
salubrity and also because, some twenty day.s’ journey 
from the starting-place, the party will be in the virgin 
forest. The expedition will remain in Brazil from 
August until January or Febiuary next, and visits 
will be paid to the States of Rio de Janeiro and 
Bahia, to the Campos dc Minas Geraes, a region 
in the State of Bahia which is almost deserted, and 
to some of the peaks of the Serra dc Mantupieira. 
The necessary financial support for the expedition 
has been assured by the University of Brussels and 
the' Belgian Mmister.s of the Colonies and of Sciences 
and Arts, while the Brazilian Government has promised 
every assistance for the success of the expedition 

t * The American Museum of Natural History has 
recently received from Mr. J. D. Rockefeller, jr.. a 
gift of a milhon dollars — the largc.st single donation 
that has ever come into its exchequer. It is the 
result of a long and careful inquiry which the donor 
has caused to be made into the value of the work 
done, by this institution in connexion with the public 
<^cho<!)ls. At the same time, Mr. George F. Baker, 
U' leading New York banker, has given a quarter of 
a million dollars to the museum. The Income from 
these gifts may be used to extend the direct educa- 
tional work of the museum, or to assist its research 
expeditions. Tlie most import<mt of these enter- 
prises being earned on at present is the sending of a 
party, with specially constructed automobiles, to 
penetrate the Great Mongolian Desert, a tract which 
is almost virgin soil for the arclupologist and 
pakeontolbgist. 

. c 

, . A NOTE is given in tlje Mefeorologtcal Magazine of 
June ftopi Mr. B. C. Mosstnah on some recent remark* 
able temperatutes.' , At Bjienps f>n .th%motning^* 

no; 27jr; 


Sir William Pope has been elected president of 
the International Union of Pureand Applied Chemistry 
for the ensuing three yegirs. -The next meeting of . 
the Union will be held at Cambridge in June 1923. 

Prof, A, N. Whitehead has been elected president i 
of the Aristotelian Society for the coming session ; ? 
he will deliver his inaugural address on November 6. < 

4 i > ' 

The annual meeting of the French Association ' 
for the Advancement of Science will be held at 
Montpellier on July 24-29 under the presidency of 
Prof. Mangin, director of the Paris Museum of ^ 
Natural History. 

At tlie annual general meeting of the Royal Society 
of New South Wales on May 3, Mr, C. A. Sussmilch 
was elected president, Mr. Sussmilch is principal of 
the Newcastle Technical College (N.S.W.), and was for 
many years lecturer-m-charge of the Department of 
Geology and Mining, Sydney Technical College. 
His contributions to science include an account of 
the geology of New South Wales and a number of 
papers on geology and physiography, 

A MEETING of the Royal Meteorological Society will 
be held in the Rooms of the Royal Society, Edinburgh, 
on Monday, July 24, at 3 o’clock, when the following 
pai>ers will be read : " Observations of Upper Cloud 
Drift as an aid to Research and to Weather Fore- 
casting," C, K, M. Douglas; "Note on tlie Elfect 
of a Coast Line on Precipitation," J. S Dines ; and 
" Note on Turbulence," illustrated by smoke and 
cloud photographs, Dr. A. E. M. Geddes and G. A, 
Clarke. 

In the Calendar of Industrial Pioneers in Nature f 
for June 24 it is stated that Singer, who dietl m 
was the inventor of the gold - leaf electrometer. 

[ Singer’s invention of this instrument may have been 
independent, but the credit for its first invention 
belongs to the Rev. Abraham Beunet, who in 1789 
included a description of it in his " New h)xpenments > 
on Electricity." Mr. Shurloc|<:, Principal of the 
Technical College, Derby, who has kindly pointed . 
this out, says Jfennet was a fellow of the Royal , 
Society and for twenty-five years was curate of 
Wirksworth, Derbyshire, where he died. May 6, 1799, * 
at the age of 49, but that little more is known of his • 
career. 

The death of the eminent anthropologist. Dr. W, 

H. R. Rivers, has already been recorded in the^C j'^ 
columns. It will be satisfactory his many friends, ' 
and! tb others who recognise his great seryice$, 

^ science, to Idtow t^t a full biogmphy, >yi|fe; !a 




-■^MATC/HE 


! Man. tlie,, biljlio- 

graphy^ bf his publishe(i work between the y&trs 
: iBSS and 1922 is a remarkable record of the scientific 
knowledge and powers of work which this scholar 
possessed, and will increase the regret felt by all his 
friends and the students of his writings at his sudden 
and unexpected death in the plenitude of his activity. 

At the first glance one might be tempted to remark 
that the science master has no concern with the teach- 
ing of Knglish, but it is evident. from the papers on 
the subject by Mr. Eggar and by Mr. Breames which 
have appeared in the School Science Reinew for 
June 1020 and 1922 respectively, that many science 
masters have to begin by teaching the boys who come 
to tliem to write English. We are told that boys of 
fourteen who have spent several years on the classical 
side of a public school are turned over to the science 
side unable to read English intelligibly or to write it 
in such a way that their meaning is clear. In such 
circumstances the science master's task is doubled. 
He must teach his boys the scientific and technical 
terms of his subject and also how to express themselves 
clearly and correctly. Mr. Breames divides the 
latter jirocess into two stages In describing an object 
or an experiment he trains his boys to devote one 
sentence to each feature or to each change. After- 
wards lie tcaclies them to combine into one longer 


r change#. 

-.rf ^ >ru.. uiiLu... 1 pi'owddTe pTodfbcfa a ‘‘ respeiffe^lCi'$4y 

writing in about two years. ^ , 

A BOOKLET from C. F. ^ilwell. Ltd, (Craven Hpfiise,' . 
Kingsway), shows one of the directions in wi^dch 
wireless telephony is developing, for we have illnfitra:- 
tions of receiving ^cts made up into elaborate pieces 
of drawing-room furniture in the various period styles 
of decoration. The apparatus itself within ’ these 
attractive coverings is m the form of coifipaijtly 
arranged enclosed standard panels, the simplest*' of 
which IS equipped with a crystal detector. The 
more useful panels employ valve receivers, and the 
distance from which they will pick up messages, etc,^ 
can be extended by the addition of one or more 
panels of similaf dimensions and appearance equipped 
with amplifiers. Either head telephones or loud* 
speaking apparatus can be used, anjf where the 
higher degrees of amplification are employed, an 
indoor loop aerial can replace the outdoor aerial 
which would otherwise be necessary. 

Messrs. H. K Lewis and Cc%, Ltd., 136 Gower 
Street, W.C.i, have sent us two catalogues just issued 
by them, namely, '' College Text Books and Works' of 
Reference on Science and Technology” and “Works 
on Medicine and Alhed Subjects,” As the list^ are 
careliilly classified they should be very useful for 
reference. 


Our Astronomical Column. 


It I.S staled m the Ttme<i that the proposal to 
remove the Paris Observatory to a new site is again 
under consideration. When the Observatory was 
erected it was outside the city boundaries, but 
to-day it IS surrounded by bu.sy thoroughfares and 
streets of tall houses Commenced 111 1667 and 
finished in 1671, a few years before the Greenwich 
Observatory, the main buildings, as seen to-day, 
were de.sigiied by Claude Perrault, the famous 
architect of the T.ouvre. The first •director was 
Dommujue Cassini, who had come to France in 
i 6 bg at the invitation of Louis XIV , and the director- 
ship ri’inained m the Cassini famdv for about 120 
years. Picard and T.a Hire were among the first to 
work in the Observatory, and Grant, in his " History 
of Physical Astronomy,” regrets that Picard*s great 
merits as a practical astronomer were not recognised 
by his being placed at the head of it. The Observa- 
tory contains a fine collection of historical instru- 
ments and apparatus used by the distinguished 
astronomers and physicists who have laboured then*, 
and once a month the public are admitted to see the 
Observatory and its treasures ancf to listen to short 
lectures on the instruments in daily use ^ 

Cambridge University Observatory — It is 
satisfactory to learn from the annual report of this 
Observatory, of which Prof. Eddington is director, 
that its activity, which was sadly crippled during 
the war, two of the assistants having lost their h\cs, 
is now fully re-established The Sheepshanks equa- 
torial is being used for photographic determinations 
of proper motion of faint stars by comparison of 
pMrs of plates taken 15 01 20 years imart, &ne of 
each paijf being photographed through *the gla$s to 


film 'tp 


for parallax by Prof Russell and Mr, Hinks from 
1903 to 1903. also the region round 0 Orionis,. and 
Kapteyn's Selected Area No. 12. Some of the j^oper 
motions are being investigated by Miss Payne 
(Newnham). Miss 'Douglas (Newnham) is studying 
the relation between stellar velocity and absolute 
magnitude. 

Mr. W, M H. Greaves has been engaged on various 
gravitational researches, chiefly connected with the 
stability of Saturn’s Rings, which have been published 
in the Jtlonthly Notices of the R.A.S. 

Harvard College Observatory's Report.-^ 
This is the first annual report issued since Dr. 
Harlow* Shaplcy succeeded Prof. Pickering, who died 
m IQI9, .IS director of this observatory. The report 
shows the wide, sweeping nature ol the researches 
undertaken. Dr. Shapley and Miss Cannori have in 
hand a discussion of the distribution of 8tar% of 
ditterent spectral type and magnitudes which occur 
in the Henry Draper Catalogue The investigations 
of stellar distances is anothei line of work in hand 
which will help in the study of the structure of the 
stellar system Good progress has been made in the 
publication of the valuable Henry Draper Catalogue, 
and volume 97 has just been distributed. By .the 
generosity of private donors the prompt appearance 
of the remaining volumes is now* assured. Numerous 
discoveries as to stars with peculiar spectra hav'e 
been made from an examination of the plates pf tho 
Henry Draper Memorial, among which th<^ number 
of spectra having bright lines in the region P| the 
Large Magellanic Cloud lias been increa^i^ from 
48 to 61. The Arequipa station is becpniing''*ycarly ' 
<|f.,mpre importance, and particularly : nPw 


of hhag#:. film 'to ^ souther 


TA« A^r OF THE 5!6lH'Ol^»8AS^4SLAKifeH’^^fe 

the Spanish ^mii^l. Alvai^o de Mehdana. aiscoverea ' 
a groupof islands hbout midway between the Peruvian 
coast and New Guinea, torwhich he gave the name of 
Marquesas, a shortened form of the name of his patron, 
the’.Vicerpy, Garcia Hurtado de Mendoza, Marques de 
Caneie, In the Museum Jouma^l, issued by the 
University of Pennsylvania, Mr. H. Usher Hall 
describes a fine collection of the art of the islanders, 
including finely carved war-clubs, warriors* fillets, 
anklets made from cylinders of human bones, the 
warcofich-shell, fans carved in whale ivory and wood. 
The human figures used in the ornamentation of 
canoes are particularly interesting. The article is 
iflu itrated by an exceptionally fine collection of photo- 
^phs. 

Ukvei.opmknt of Flint Implements. — In 
JL* Ainihropologte (vol. xxxii. Nos. 1-2) M. A. Vayson, 
un<i« the title of “ L'fitude des outillages en pierre,” 
pubfishes a valuable, well-illustrated article on the 
‘envelopment of flint implements. Two principles 
which he lays down deserve attention ; “ T>a 

similitude des outils n’implique pas la communaut6 
efe races ou de civilisation de Icurs fabricants; 
ridentite de forme des outils en pierre ne signifie 
Jl'identite d'emploi. Ainsi les similitudes vu les 
' differences des outils eq pierre que nous pouvons 
etudier\ne permettent pas de conclure nettement 
sur lepr emploi et sur les autres industries dont ils 
etaient auxiliaires,” 

A, Remarkable Parasite — An interesting study 
' bf flowers of the parasite Rafflesia Arvoldti is 
piiblisheci by P. 'justesen m Annales du Jardin 
Botanique de Buitenzorg, xxxii. Pt. i, 1922. The 
observations were made on flowers and buds growing 
on vines " in the highlands of Sumatra. The paper 
is illustrated by good photographs showing the iform 
and structure of the large flowers ; full measure- 
. ments are also given of the mature male and female 
, flowers. It is estimated that the complete development 
,< of a flower from a prominence just recognisable on 
a vine root occupies almost a year, and Mr. Justesen 
irives tables showing the increase in size of the buds 
during their development. Seven mature flowers 
ware ’found — four female and three male. One of 
Ihe female flow'ers, which is illustrated, measured 
64 cm. across, but the largest was 72 cm., while the 
largest mature male flower measured 75 cm. m 
diani^er. The author gives some details of the 
ripening of the seeds, which appear to take several 
months to reach maturity, and he has made some 
’intti|^ting observations as to their dispersion. The 
4«rtuisation of the dioecious flowers also presents 
; unsolved problems. The author suggests that 

t^’^mall seeds may be carried into the earth by 
and that in so doing thc;' may easily bring 
, them ipto contact with the roots of the vines. He 
also au^ests, from the finding of Rafiflesia in widely 
separated ;areas which are nearly always just within 
• the bdge of primeval forest, and close to the tracks of 
pl^ and other animals, that wild pigs, pangolins, and 
mice* may be the agents for the wider dispersal of 
the s^s. A fine model of the flower of Rafflesia 
which is the largest flower in the world, may 
be seen ifn Museum No, i at the Royal Botanic 
‘Gard^s^.iJCew. • 

or 






iysiolb^ of fungi. The Jitsf, ^ (h 
strong, , is entitled " Sulphur Nutrition : The 
Thiosulphate as Influenced by Hydrogen-Ion Cop-v 
centra tion.” Three fungi, Asf>ergtllus niger, ' PeHij 
cillium glaucum, and Botrytis cinerea, were grown in 
various solutions containing different compounds of 
sulphur, and a study was made of the end products of 
thiosulphate and of its efficiency as a source of sulphur,- 
Reversions of reaction from the more acid condition 
towards neutrality were observed with both Asper- 
gillus and Penicillium. R. W. Webb, in his study 
of " Germination of the Spores of Certain Fungi in 
Relation to Hydrogen-Ion Concentration,” finds 
that the majority of the fungi employed exhibit a 
distinct maximum of germination benveeii PA. 3*0 
and 4*0. It Ls not until PA. 7 -5-2 -5 is reached that 
inhibition of germination is evidenced. A study is 
made of the effect of different nutrient solutions such 
as Czapek’s solution and solutions of mannite, 
peptone, and beet decoction, and curves of germina- 
tion are given for different hydrogen-ion concentra- 
tions. In some solutions, A. niger and B. cinerea on 
germination produced no change in reaction, but in 
alkaline cultures of sugar-beet decoction caused a 
slight shift towards neutrality. The data presented 
by Webb are of considerable interest and importance 
and should be taken into consideration in any future 
study of fungicides or spray mixtures. 

Giantism among Gastropods. — The stories circu- 
lated of a gigantic gastropod in tljc Wealden strata ' 
of Sussex have been confirmed by Mr. B. B. Wood- ^ 
ward in a paper on ” Dinocochlea ingens, n. gen. et. 
sp.” {Geol. Mag,, 1922, p. 242). A photograph is ^ 
given of a specimen lying in calcareous sandstone ' 
of the Wadhurst Clay senes, and it appears that this ' 
spiral object is the cast of a gastropod that sometimes ■ 
attained a length (or altitude) of 2-22 metres (about 
7 ft. 3 inches). The affinities of this giant are with 
the Tiarida;. The shells are lost by solution, but the 
spiral casts show that they conformed to molluscan ' 
rules of growth. The whorls, some 23 in number, 
increase only slowly in size from the apex to the mouth, 
and the whol^ form is thus fairly cylindrical. Mr. 
Woodward shows liow these objects differ from the 
concretions that occur in the sain'^ beds ; but the 
seemingly abrupt appearance and extinction of 
Dinocochlea present a fascinating puzzle. The 
author reminds us that the Carboniferous Actinoceras ^ 
giganteum may have been at least as large. The 
wnter of the present note recalls the vertical cylindri- 
cal ” concretions,” some 10 feet in height, in the 
Potsdam (Upper Cambrian) sandstone of Blake's 
Quarry, near Kingston, Ontario, winch he inclines ‘ 
to attribute to the burrows of gigantic worms. The 
notion has hitherto seemed fantastic; but surprises 
evidently await the pala-ontologist. 

The ” Tuktle-Oreodon Layer " in S. Dakota.-— ■ 
The Oligocene continental strata now under in- , 
vestigation by Princeton University in the Bigv 
Badland.s of the White River, S. Dakota, afford an ^ 
interesting parallel with the flood-deposits of UpTOr.<- 
Miocene age which entombed the turtles of 01 d.y| 
Castile (Nature, vol. cviii. p. 481). Prof. W. 
Sinclair describes (Proc. Amer. Phil, Soc., Phila-.^ 
delphig, vol. lx. p. 437, 1921) h*ow the 
enorinoup numbers of ^ lahd-turtles _ 






_3ft^^lij0^i« ^gjrt tr^ i&ve- 
JlU&ted up^ to a foot in thickness, piobably 
fonnw by a species of Cyanophyce®. 

jE>MOTOSYNTHESIS OF NiTROGEN COMPOUNDS.— In 
a paper published in the June issue of the Journal 
of the Chemical Society, Prof. E. C. C. Paly, Prof. 
I. M. Heilbron, and Mr. D. P. Hudson describe the 
photosynthesis of nitrogen compounds from carbon 
dioxide and nitrates. It has previously been reported 
that decisive evidence of the production of form- 
aldehyde by the action of light on carbon dioxide and 
water, m the presence of photocatalysts, had been 
obtained. It is now foun^ that the “ activated 
formaldehyde " so produced can react with potassium 
nitrate. This reaction takes precedence of the 
polymerisation of the activated formaldehyde to 
reducing sugars. When the activated formaldehyde 
is produced at a rate greater than that at which it 
can react with the nitrite and with the forin- 
hydroxamic acid thus formed, the excess polymerises 
to reducing sugars. In this case, the two reac- 
tions take place simultaneously and independently. 
Small traces of ammonia are frequently found in the 
solutions after exposure to light, and activated 
formaldehyde reacts with ammonia to give methyl- 
amine. This confirms Pictet’s contention that form- 
aldehyde acts in photosyntliesis as a methylating 
agent. In the synthesis of compounds by the action 
of activated formaldehyde on forrnhydroxamic acid, 
oxygen is set free. The possible modes of formation 
of indole and quinoline compounds are discus.sed, 
and the paper is one which has great interest from 
the point of view of plant chemistry. 

Iron Ore in South Australia.— The Geological 
Survey of South Australia has recently published m 
Bulletin No 9 a very complete account of the iron 
ore resources of South Austraha by R. 1., jack. 
Deputy Government Geologist. The iron ores of 
South Australia arc of importance, first of all as a 
flux 111 smelting, particularly in smelting the silver- 
lead ores of Broken Hill ; iiltimatciy Port Pine 
bee. 1 me the centre of this lead-smelting industry, and 
the bulk of the iron ore required wag supplied from 
the important deposit at iron Knob, which was 
acquired by the^ Broken Hill Proprietary Company 
Subsequently tins company took advantage ot the 
large supply of good iron ore thus available to erect 
important iron and steel works at Newcastle, New 
South Wales. These steel works were started m 1915, 
and the South Australian production of iron ore 
went up at once from a little more than 37,000 tons 
to nearly 265,000 tons, while in 1921 it r ached nearly 
629,000 tons. Sinee 1919 the value ol the iron ore 
produced has exceeded that of any other mineral 
product A very Ifcrgc number of deposits ot non 
ore are described in this Bu]letin,»though it i.s obvious 
that the two groups, Iron Knob and Iron Monarcli, 
with estimated reserves of 133 million tofts, and Iron 
Prince and Iron I^aron, with estimated le.serves of 
32 million tons, overshadow all the others in im- 
portance. Since South Australia possesses no fuel 
supplies for metallurgical purposes, the iron ore 
production is necessarily for export, and on this 
account the accessibility of a deposit of iron ore in 
South Australia forms an essential element m detcr- 
hiining its econbnijc importance ; due regard has been 
' this, point in descrilnng the various, deposits, 
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tnl^utw C^qbssiofi,» 
thefom^ori of thundej^tohns.bveVthd 
in wint^. Thunderstorms are rare pvbr 

eastern England, but they occur more freqtHaitly 
in the west and north. In January during 
years discussed, 1900-1907, .storms occurred ok one 
or two days only, on the east coast of England,' fcintbP 
19 days at Blacksod Point, 14 at Stornoway, li 
at Valencia. Forty yeap ago Dr. Buchan showed 
that thunderstorms were 'quite common in winter in 
the west of Scotland but were very rare in the east. 
The author has attempted to explain the cause of 
the winter thunderstorms, following the reasordng 
generally admitted for the formation of thunder- 
storms in summer, namely, instability of the iir with 
height caused by a rapid fall of temperature. He 
attributes the instability in winter to the heal 
imparted to t^c lower layers of cold air currents in 
disturbances which have come from cold northern 
regions and have subsequently travelled over a 
considerable area of the warmer ocean. Majps art 
given showing the trajectories of the January sfonxu 
he has discussed. It is shown that when a thunder 
storm occurred with a south-west or west wind th( 
origin of the air was nearly always in;higher latitudes 
and air which traverses a long stnelch 01 ocean sbldbH 
occasions thunderstorms unless it has come fron 
very cold regions, but with these conditipm? 
storms usually occur. ' .. • 

A Direct-reading Spectrometer. — The Govern 
ment Laboratory exhibit at the Royal Societj 
Conversazione on May 17 included a new /time 0 
direct-reading spectrometer made by Messrs: Bbjltng 
ham and Stanley, Ltd., which embodies several' np^ 
features. The optical arrangement is shown jn Fig 
I. The light entering through the slit i is reflectS 



by a small right-angle prism on to a concave mihlb 
3, which directs a parallel beam of light on tomtit 
dispersing prism 4. The prism reflects the 
back to the concave glass mirror which - firings 1 
to a focus in a plane on the .slit i'. 
prism is mounted on a rotating table which 
turned by the arm 5 operated by the micromate 
screw 6. The screw head is divided so that it 4;% 
be set to pass any particular wave-length 'of %h 
to slit i', and thus the instrument can be useqt^v 
monochromatic illuminator. For mvestigat^qn^ J 
the ultra-violet the gla.s.s prism 4 is replace4‘'J 
of quartz, and the mirror is of quartz with ISJ 
tinfoil amalgam backing. When in use 
red spectrometer the di.sper.sing prism is. 
quartz or rock-salt. The chief advanta^ 

Resign are that the 30° prism is always .1 
position of nlinimum, deviation, an^ -^hii 
..concave inhtdir Ao^;<Jhromatic‘difi^tW 
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Glasgow Meeting otth^ o|r Ckftdilcat inckist^I 


'PHE fort>^-first annual meeting of the Society 
of Chemical Indusfcy, which was held in 
Glasgow' on July 4-n, was the fourth occasion on 
which the Society has visited Glasgow, the last visit 
being iu 1910, Last year the Society met in Canada, 
ui^er the presidency of Sir William Pope, and at 
this year's meeting it has- been honoured by the 
presence of its Canadian president, Prof. R. F, 
Kuttan, of McGill University, Montreal, with a party 
of visitors from Canada arul the United States. 

The president addressed the Society on “ Some 
Aspects of Scientific and Industrial Research," and, 
after referring to the infludnee of the w'ar in directing 
academic research into industrial channels, spoke 
of the lesson of co-operation which had thereby been 
learned, and the prominence now being given to 
internationalism m science. This w'as expressed 
notably in the establishment at Brussels in 191Q of 
the International Research (.ouncil of the Allied 
and Neutral Nations The Council includes the 
International Union of Pure and Applied Chemistry, 
and its ultimate goal is to make a World Parlia- 
ment of Sciences. jThis organisation, said the presi- 
dent, should do moie than any other for the 
unification of mankind, becau.se its underlying 
principle is ''the universalism of .science and the 
catholicity of truth. The organisation in Great 
Britain of a State Department of Scientific and 
Industrial Research has given rise to similar Depart- 
ments in the Overseas Dominions and the United 
States. In consequence, a dearth has been revealed 
of men sufficiently trained and laboratories suitably 
equipped for research. One ol tlie first problem's 
to be faced by the re.search organisation.s is how 
permanently to associate those pursuing abstract 
science with those concerned with its application. 
Universities must be regarded as holding their labora- 
tories and equipment in trust for the communitv , 
and they are responsible for inculcating the principles 
and habits of work which underlie all research. The 
countries of the Empire expect capacity for research 
from the scientific departments of their universities, 
and the universities must therefore have adequate 
State aid to discharge these responsibilities. Further, 
Ftof. Ruttan advocated the establishment of a State- 
aid^d jpiescarch Institute in Great Britain, where 
future scientific and industrial research would be 
suitably blended. A compromise must be made 
between scientific ideals and industrial needs ; and 
scientific research should become an accepted re.sponsi- 
bility of the State, as certain and permanent as that 
of national education 

A noteworthy feature of tlie present meeting has 
l^en the inauguration of the Mcsscl Memorial 
Lectures, established by means ol a legacy to the 
Socielfy of Chemical Industry by the late Dr. Rudolph 
Messel, which was to be applied for " . . the furtherance 
of scientific research and such other suitable objects 
as the Council of the Society may determine." The 
first Messel Medal was presented to Prof. H. E. 
Armstrong, who delivered a lecture entitled " Rhap- 
sodies culled from the Thionic Epos ” 

The title of Prof. Armstrong’s lecture is explained 
by the fact that Dr. Messel was the pioneer in the 
manufacture of sulphuric anhydride by the aid of a 
platinum catalyst. Besides discus.sing the mechan- 
ism of catalysis and the influence of w ater in chemical 
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change, the lecturer made an earnest plea for clefir' 
thinking in science, for free criticism and exchange of 
opinion, and for the development of a philosophy of 
science based on experience. Prof. Armstrong said he 
was glad that, after the great attention which had-been' 
paid to the physical aspects of chemistry, a return 
was now' being made to the consideration of molecular 
structure,' and the inner meaning of chemical 
phenomena. Advance in the domain of organic 
chemistry has outstripped that in other branches, 
because m them there had been little effort to develop 
a theory of chemical diange on the foundation laid 
by Faraday. 

Papers were read by Dr. J. W. M'Ravid on "A 
Rapid and Accurate IVIethod for the Calibration of 
Storage Tanks," a method which depends on the time 
taken to fill the tank to a given level by water forced 
through an orifice by a constant lu'ad ; and by Dr, 
R. A Joyner on " The Viscosity of Cellulose mCiipram- 
monium Hydroxide," a novelty described being the 
preparation of the reagent by dissolving finely 
divided copper in afiratetl ammonia solution. 

The remaining papers of scientific interest were 
provided by the Engineering Group, which, in its 
fifth conference under the chairmanship of Mr. J. A 
Rea veil, considered the subject of evaporation and 
distillation. 

In an introduction to an abstract of the papers the 
relation between evaporation and distillation with 
reference to modern types of plant was emphasised. 
Mr, P Parrish presented a paper on the design of 
ammoniacal lujiior .stills, in which the origin of the 
present type of still was traci'd, details of the com- 
I position of ammoniacal liquor were given, and the 
distinguishing features of the various kinds of still 
were discussed, together with the physico-chemical 
principles involved in their use, and the probable 
lines of future development. Mr. VV^ A Walmsley 
dealt with tar distillation In tins paper the 
difliTences m composition between tar from hori- 
zontal and from vertical retorts were considered, 
and details were given of experiments on the con- 
tinuous distillation of tar, which yields a greater 
output than the intermittent process. The treat- 
ment of tar fractions was outlined, experiences 
with modern distilling columns r.vere described, 
and lines of desirable progress suggested. 

The general problem of evaporation was reviewed 
by Prof. J. W. Hinchley. The influence of various 
conditions of temperature, atmospheric pressure, 
and hygroscopic state, radiation, and aii -contact 
upon evaporation was considered. Appropriate 
evaporation formula) were developed, their apphea- 
tion to details of engineering de.sign was discussed, and 
their economic importance emphasised. Mr. T. H, 
Gray read a paper on the historical development of< 
the distillation of gljcerine in which interesting draw- 
ings of plant were submitted. The importance of 
economic vJorking was pointed out and the high 
state of purity of the modern product emphasised, 
The value of all these papers was much enhanced by 
the discussions by which they were followed. 

A handbook of the meeting had been prepared by 
the local secretary, Dr, J. A. Cranston, which con- * 
tained a useful account of the chemical and allied 
industries of Glasgow and the West of Scotland, , 
prepared by Mr. W. H. Coleman, 0 R. M. C. 





\tmtURE 


« 3 ‘ 


•^'' '■ '^' 3^ 'VVf*,'. , "K 'll,'- '* 3 ' ' , ..c^: 

|i|;; Peiri^l0{>m^t ot ^search UniVcrstties.^ 

By Principal IifiviNE, F.R.S,, Vice-Chancellor of the University of St. Andrews.’ 


-% 17 OR some years it was my privilege to direct the work 
of a research lab'oratory where young graduates 
were trained in research methods and, after a period 
of collaboration, enabled to strike out independent 
lines of inquiry for themselves. This endeavour 
to make research work an organised part of the 
university’s activities was successful, and it occurs 
to me that the experience thus gained in miniature 
may be of service in discussing the larger problems 
associated with the development of research in all 
subjects, m all universities. ^ 

It is not neces.sary to defend here the idea that 
research is a vHal neccs.sity. My plea is that, although 
much has been done, our research efficiency a.s a 
nation can be vastly improved and the full advantage 
reaped from present expenditure by changes which 
in themselves would not be expensive. The fiinc- 
tipns of a university arc threefold ; to .satisfy the 
intellectual needs of the people, to lead the communi- 
ties we serve, and to add to the store of human 
knowledge. Yet it must be emphasised that every 
advance made by investigation is something more 
than a mere addition to knowledge ; it means also 
that some one has gained a rich experience. It is 
not so much the prize as the discipline of training and 
the joy of supreme effort which makes any contest 
worth while, and this applies equally in the world of 
intellect as in the realm of sport. The universities 
should not leave original research to the solitary 
worker, to the unaided enthusiast, but must place 
facilities for research in the way of every one naturally 
equipped with the spirit of inquiry. 

These ideas are widely spread and are all but 
universally accepted. The movement in favour of 
the research development m the universities has 
suddc'nly taken shape after manv years spent in 
educating public opinion. (Ilancc for a moment at 
the phases through which it came into being. In 
doing so 1 confine my. self meanwhile to research in 
experimental science, where development has been 
most rapid and is most easily traced. 

I .ommence with the institution of the 1851 
Exhibition Re.scarch Scliolarships, a wise step which 
placed at the disposal of a few selected graduates 
the means neccsj*r>^ for extending formal study by 
research work. 

Qn this was modelled some nineteen years ago the 
research scheme of the Carnegie Trust which has 
done so much to yn prove the efficiency of the Scottisli 
universities. Whatever views may be held regarding 
the payment of university fees by the Carnegie 
Trust there can be only one opinion as to the wisdom 
and success of this feature of their activities. Notice 
the points of distinctfon between the Carnegie Trust 
%cheme and that of the 1851 Elxhibition Commis- 
sioners. The latter is confined tJ scientific subjects 
alone, and, until recently, scholarship awards were 
made on one uniform standard. On the o%er hand, 
the Carnegie Trust also opens the door to literature, 
language, history, and economics. The award begins 
with a scliolarship, and from this the best scholars arc 
promoted to fellowships and ultimatelv to research 
assisfantships, which include teaching duties. There 
is thus a steady weeding-out process at work, and 
only the best survive. 



There are, of course, otiier re.search orgairisa^bna 
ojjerating in the universities, but I may pass at oae, 
step to the national scheme now administered by th©' 
Department of Scientific and Industrial Research. Thp 
details of tliis scheme follow closely the lines adopted 
by the Carnegie Trust for the universities of Scotland, 
but difter in the exclusion of non-scientific subjects.' 

I question very much it the full measure ' of 
advantage afforded by tliesc schemes could ever 
have been attained if the universities had not taken 
the common action of instituting the Ph.D. degree. 
Now we are launched on this great new effort.. 
The word " research " is on e\ cry tongue. In many 
subjects of study provision has been made for 
financing the \fay to research, and the universities 
have recognised the moverneat by the award of the 
new doctorate. What obstacles and difficulties have 
already been encountered and what liaVc we still to 
guard against ? These are among the questions 
I try to answer from an experience admittedly 
incomplete. Let us take the teaturcs common, to dll 
universities, irrespective of size or loc.ition, and to edl 
subjects of study. The first urgent need I perceive 
is that our research organisation must reco^ise 
the claims of three distinct classes of origiftal worlcers. 
These arc : First, the young graduate, attracted 
sometimes by the genuine spirit of research, some- 
times by less worthy motives, who in practically all 
cases is immature and untrained. Then there is the 
second class, represented by the university lecturer 
who has pa.ssed the apprentice stage and couples 
with teaching duties the continuation of his researches, , 
frequently through love of the work, sometimes 
through recognition that worldly wisdom and ,the 
hope of a chair make it advisable. In the third place, 
we have the mature worker and thinker, represented 
by the professor, the man whose experience is r^i 
but whose time, already getting short, is fully 
occupied with other thing.s. 

Each class merges into and feeds the other, and all 
three classes need help. Prudence points to using 
the mature material to the best advantage, yet 
have never done so, and the research schemes Of 
to-day make the situation infinitely harder than 
before. The bulk of support is now afforded^o the 
graduate research worker. Scholarships are aWEirded 
generously and widely. The conditions attached are 
moderate and reasonable, and there is now a rush to 
research, liut the yf)ung worker has to be trained, 
supervised, guided, inspired, and this help can cpme 
only from the members of my two upper classes — ^he' 
lecturers and the professors. I wish specially to 
emphasise this necessity, lor 1 have seen too manjr 
good research workers spoiled and discouraged 
through lack of help, and too many moderate workers 
developed into investigators of the first rank by 
careful guidance. .Such supervision and training 
involve the complete absorption of the time ana* 
energy of the mature investigator. There can be. 
no formal course of instruction, no common course,: 
applicable to all pupils and all topics, Eadi indfi-^' 
virtual has to be studied. There must be the d^ly 
consultations at the laboratoiy bench, in the 
and round the study fire. > 

The question of training and supervision be,, 
taken seriously ; there is a great danger, partitul^iy 
in scientific spbjects, that this has not beeh jfjilly 
, appremted. / How great is the temptatiqir jtt^suen 
:skill of -j^hate 
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swpiimsor k fully re<k>^i^(i hbw tfiffiou^t it' rfiaanfciaTati 
J>at p^asblf in the pbsition of the beginner; 'the ?,it is “well 
nhetfqp^ted result is obtained, and tjie supervisor' separate ft 


immediAteljr explains it but of his long experience. 
Whiiat benefit does the student derive ? The real 
suwtyiSQr has to curb his impatience and lead his 
oollaborator to sum up the evidence and at long 
length reach the conclusion for himself. But that 
takes patience, sympathy, and, above all, time. 
The supervisor has liis reward when gradually the 
, l^searph pupil reveals himself and emerges as an 
independent worker, but his own research output 
^des away. There is a novel called " The Devourers," 

. in which a Woman of genius finds her artistic develop- 
ment -arrested when in time her children claim her 
every thought. Just as cliildren arc in this sense the 
devourers of their mothers, so are research students 
ihe devourers of their professors. When I relin- 
q^hed my chair I was spending daily three hours at 
' ^(hing and seven hours with the " devourers.” 

' first two points may be summarised thus : 

(ij Research training must be thorough and 
' must be taken seriously, both by the student and the 
Bubervisor. 

/ J^) This training must be in the hands of mature 
.investigators, who should be relieved of routine or 
-adnuhistrative work and who need undertake only a 
liinited amount of teaching. 

'This will cost money, and staffs must be enlarged 
to supply the main bulk of routine university teaching. 
“Thfere, is plenty of room in university organisation 
Rtf the patient conscientious teacher on whom the 
gods have been kind enough to bestow only a modest 
! piassion for inquiry. Nevertheless, the research 
supervisor himself must be a teacher and must 
xfirngle freely with undergraduates so as to recognise 
at' the earliest possible stage the potential research 
workers of the future and to guide their studies 
accbrdingly. 

The needs of the lecturer class of research workers 
Ate easily defined. They require more leisure for 
research than they get at present, and this freedom 
must not be secured through the agency of overwork 
and late hours. It .should be defined and form part 
of ^ the terms of appointment. So many hours in the 
d^y, so many days in the week, or weeks in the 
acad^ic year, should be kept free from teaching or 
admiifetrative work. Here again we encounter the 
qUJgetion of finance. Additional staff must be 
, pi^vided, and for this more money is required. In 
this Connexion the research assistantships recently 
ihsti^ted by the Carnegie Trust are a .step in 
tljja right direction. One other point appeals to mo 
gtti^^y and involves no finance. Every facility 
^Bltould be given the lecturer-investigator to secure 
oo^borators to wofk under him. I do not mean, 
ctf poutse, that the professor should take the pick 
, of /the bunch and leave the residue to his juniors. 

! EveiQf professor should pass a self-denying ordinance 
,on hwDBelf in this matter, and, frankly speaking, he 
will that it pays. 

• vTbA ‘professor's need.s have already been dealt 
/<!^h,;1>ut there is another thing in which we can 
help Again it is a domestic matter. It is, 

I am .coavinced, a mistake for a governing body to 
c;all for an annual list of publications from their 
reiseAroh< departments. Nothing could be more 
injurious to the true atmosphere of research than 
the feeling of pressure ; that papers must be published 
or .tj^ department • be* mscredited. ^us we 
incompl^^ccpunte of; torocs 


,it IS weu to .insist oh hik IceeiiihlVl^! 
separate from those, concerned wth 
teaching. But these are perhaps pettjr ‘ 
compared with the greatest need of the profess?^ 
investigator— the necessity to be free at interval^ 
to travel to other centres and refresh himself in the- 
company of kindred workers. " 

What I have said appears to me to apply generally.' 
to all forms of university research and is founded partiy':: 
on experiences other than my own. I turn now to 
pnerete suggestions. The first and most important, 
is that in each university there should be a Board' 
or Standing Committee entrusted with the super-' 
vision of higher study and research. We have 
Entrance Boards, or Matriculation Bodlrds, governing 
and regularising the first phase of university study, 
and it is equally necessary to have such a body 
assisting in the highest studies. The functions of 
such a body would be widely varied, and should 
include the power (i) to recommend additions to the 
teaching staff in departments actively engaged in 
research work and to recommend promotion ; (2) to 
allocate money voted from university funds for 
research purposes, and to see that subjects which are 
demed benefits from Government or public schemes 
are properly supported (I speak more particularly 
on behalf of classical and philosophical subjects, 
which are in a serious position to-day) ; and (3) to 
supervise lugher degrees, including approval of the ^ 
topics given to students. 

These need not be elaborated ; but here are some‘ 
specific needs which such a body at once encounters : 
(i) The provision of research libraries in which reference 
works can be consulted in the department where the 
work is carried out; (2) travelling grants to enable 
workers to visit libraries, to consult authorities, to 
inspect MSS., or carry out investigations in the . 
field ; (3) publication grants, so that where no period- 
ical literature is available in which research results 
can be published, the work will not remain buried 
and obscure — the classical and philosophical workers 
in particular have difficulty in finding a publication 
medium ; and (4) special assistance for subjects not , 
included in National Research Schemes. 

As a matter of practical convenience the policy 
of establishing separate suspense accounts for each 
of the above has been adopted in ‘'the University of 
St. Andrews, so that heavy expenditure m one year 
is balanced by accumulations. 

An organisation such as I have outlined is, of course, 
open to some objections. Rcsefirch cannot be 
machine-made ; it cannot be governed by regulations ' 
or committees. The very word- ” research "is an 
expression of intellectual freedom. But some or- 
ganisation is necessary. It is effected on lines similar 
to those sketched by the Carnegie Trust in Scotian^ 4 
and in miniature within my own university. T^^'. 
system works weft in that the available money is 
fairly disjributed without reference to utilitarian 
demands. All classes of research workers are stimu- 
lated by the feeling that their interests are being 
looked^afeer and that no subject has preferential 
treatment. The classical scholar can work in har- 
mony with his scientific brother and without a feeling 
of envy. Above all, it is a step towards the safe^ard 
that all subjects of inquiry will be prosecuted in the 
universities, and we may be saved from the degradatiblSi 
of a one-sided intellectual develojSiment, The 
educa^^^ m and 
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^ S/;h»w igpt ^ 9 iteif chance ' noMi, and they 
t6 work hafd, tp justify it. The greatest 
sP that ail subjects may be helped, 
bdr grtmtest difficulty wjll be to spend it wisely. 

-• .■ .. 

English Place-names. 

- ' A ^ ^ meeting of the Royal Anthropological Insti- 
tute held on June 27, Prof. A. Mawer, of the 
tJniversity of Liverpool, read a paper on “ A Survey 
f/of English Place-names." He said that from the 
^ earliest times •the value of place-names as a possible 
f source of historical knowledge has been recognised. 

' Much early history has frankly been invented from 
them, and historians have speculated freely as to 
thih meaning. More recently, scholars like Kemble 
have seen the possibilities latent in place-names ; 
but until Prof. Skeat first put place-name study on its 
^ only secure basis, namely, the study of the early 
forma of the names, most of the work in this direction 
was only idle speculation. Conducted on scientific 
lines, place-name study could do much to throw 
fresh light on the dark places in the history of our 
country and its civilisation, where we had no docu- 
mentaiy evidence or only such as has long been worn 
threadbare. Place-names and archaeology are the 
only unworked sources of evidence still remaining 
open to us, and those studies should be conducted 
in close touch with one another. With the aid of 
place-names, not only .sliould ive have fre.sh light on 
long-standing problems, but we should also 'be fur- 
nished with excellent illustrations of many phases 
of our history and culture. 

At present we are only at the beginning of these 
studies. Much liad been done by individual scholars 
upon single areas, but it has gradually come home to 
workers in this field that, in addition to .sucii work, 
we also need co-operative effort, if ever we arc to 
glean the true harvest of knowledge from place-names. 
The reasons for this arc that (i) no safe inferences, 
either particular or general, can be drawn with 
reference to the names of any area •except in the 
light ol the full evidence for at least the whole of 
■ England ; (2) -ftie range of interests, hisitincal, 

linguistic, topographical, and archaeological, concerned 
m the problems of place-names is so wide that they 
could not be dealt with adequately by any single 
- scholar. These considerations have moved a small 
bodyfof scholars representative of the various interests 
named to initiate, under the patronage of the British 
Academy, a scheme for a survey of English place- 
names with a view, not only of the interpretation 
of the individual names, but al.so of drawmg from 
.them all that wealtn of historical and cultural loie 
which is latent in them. During 1 :he first six months 
of work of the survey, a start has been made in 
. several counties ; many eminent scholars skilled in 
, ,the various aspects of the work arc giving active help, 
and close relationships Have been established with the 
• two public offices most immediately concerned in 
' the matter, namely, the Ordnance Survey and the 
Public Record Office. 

' . In opening the discussion, Mr. H. J. E. Peake 
,r^!xpressed his gratification that the projected survey 
4, place-fiames was not to proceed upon 

had toe by earlier 


^ 

epnni^on with the 

elements iii 'place-rikmes, to winch, Pi 6 £. ] 
referred ag an instance ^ in which ar 
evidence might be brought to bear upon this 
he indicated the possible connexion betw^^ 
element " leek " («.g, m Leckhampton) and:a;aiteilMir 
monument or other, and between the element 
{e.g. Wickham) and Roman roads. The unkpoy^ site 
of the battle of Wodensburgh, wrongly identii^tfS.with 
Wansdyke, to which I’rof. Mawer had refe 
himself had identified by archaeological 
within the bounds of Aston Priors, the name ppfimolv, 
surviving in the neighbouring Woodborouffh, ^ 
Singer emphasised , the necessity for the 
anthropology of this country, as well as thg,|;. 
primitive peop^s of other parts of the 
which attention had hitherto been too excliisp^]^' 
directed, and Mr. Nixon gai'e instances of 
tions of Yorkshire place-names w'hich he |iad obta|^blil^ 
by investigations in Norway, j* , ' > ’ 




University and Educational Intelligeli^/^ 

Aberdeen. — The recent graduation ceremony,.^ 
July 13 was ohe ot the heaviest 
througli; there were 224 degrees conferred, whfefi 
included loi in arts and education, 60 in s^ncf 
and commerce, and 57 in medicine. The stoial 
graduation of the previous w'eek was devoted vmolly 
to conferring the degree of I.L.D. on ex-Ptesidc^ 
Taft. The Vicc-Chancclloi, .Sir George Adam $piitl|, 
presided on both occasiems. « \ 

Edinburgh. — Mr. J. A. S. Watson* has 
pointed to the chair of agriculture and rural econj^y 
in succession to Prof. Robert Wallace, retired. ' -proL 
Watson was* demonstrator in botany under Sir^l^^G 
Bayley Balfour, aftenvards continuing his gtudies 
m Germany, America, and Canada. Ho hafr ]^pn 
lecturer in agriculture in the University for some tiow.. 

At the graduation ceremony last week a " recosd t' 
number of five hundred graduates were capp^ 
the Vice-Chancellor. Sir Alfred Ewing. Ihe^j^^Sq. 
degree in mining was conferred for the first . 

Leeds. — Dr. W. MacAdam has been fippojfifftd 
medical tutor and registrar. Dr. MacAdamcl^^-J 
graduate of Glasgow University. He was awtodM 
the Brunton Memorial prize as the most distin||iigigd 
graduate in medicine of the year, and, after 
mg his University course, held the McCurtn scalar* 
ship and the Oirnegie scholarship in phy^C^oi(i(^ 
chemistry. For two years he was senior* 
tuberculosis officer in Shelfield, and yas at faitKi 
time a demonstrator in Sheffield University, 
has been lecturer in pathology at the Unive^tty mM 
lias held a number of medical posts. 

Symons and Mr. P. J. Moir have been appon^tW 
clinical assistants m .surgery ; both hay^,^ 4 al^ 
closely associated with iiospital^work for sonSeyy^SgOTi 
These appointments, to new full-time postft. 
an important step in the development of theTcpifT “ 
teaching of medicine and surgery. ' 

• MAKCHEsxER.-r-The Council has a| 

. J $. Dunn to .the Procter ch£\ir of 
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of ^bacteriolb^ ani’% pit I^Ser^bJic 

Health Lal^ratoryt^ Mrr .Xt^ey^^'iS at »' present 
director of the Institute of PatKoldgy and lecturer 
in < baeteriol<^gy and^ pathology ' at Charing Cross 
Hospital, I^ndon • 

^ It is announced that Mr. R. M. Wilson, at present 
prihcipal of the East Anglian Institute of Agriculture, 
Chelmsford, has been appointed principal of the 
South-l^stern Agricultural College, Wye. 

The Empire Cotton Growing Corporation will 
shortly appoint an assistant for cotton research in St. 
Vincent, West Indies, whose duties will consist ot 
genetics resi’arch on the cotton plant. The salaiy 
offered is OooL-yooL, with free, bachelor quarters. 
Further particulars are obtainable from the Secretary 
of the Porpoiation, Millbank House, Mdlbank, S.W.i. 
The latest date for the receipt of applications for the 
post is Thursday, August lo. 

• 

A NUMBER of evening advanced courses in techno- 
logy are being organised as usual for the coming 
jcssiou by the University of Leeds. Students who 
ire under the age of twenty -two are required to pro- 
Iqco evidence of ade(|uate preparation for the courses 
or to pass an entrance examination before they will 
oe admitted?. Courses arc held in civil, mcchdnical, 
decttical, and gas engineeiing, coal mining, textile 
industries, colour chemistry and dyeing, leather 
ndu^tries, fuel, metallurgy and geology. Many of 
the courses are specially suitable for those desirous 
of undertaking research work. 

Xwo EYcclieville Research fellowships are being 
offered by the Imperial College of Science tuid Techno- 
logy, South Kensington, lo aid in carrying out any 
investigation or research connected with mining, 
mining geology, metallurgy, or the technology of 
oil, 'vyiiich, in the ojoinion of the Selection Committee, 
is of sufficient use or promise Each fellowship will 
he of the annual value of 300/ , tenable for one year, 
^th.a possible renewal lor a second year, and the 
bpider will be expected to devote his whole tunc to 
the^work of the lellowship Further particulars may 
be obtained Ironi the sccietai*y of the college, and 
all applications must be lodged with him before 
September i. inform. itiou being funiishcd at the same 
time as to the qualifications of the applicants and the 
Qatu're of the jirojxiscd investigations. 

The president and council of the Royal Society 
propose to create a Foulerton Research Professorship 
and a Foulerton Research Studentship, the duties 
re^ectively of each being " to conduct such original 
Pesearches in medicine or the vxmtributory sciences 

. . as shall be calculated to promote the discovery 
Df the, causes of disease und the relief of human 
iuffering, and “to conduct researches in medicine 
>r the sciences under the supervision and control of 
ihe managing committee “ The annual value of the 
arofeijsorship will be 1400/. and that of the student- 
ship '700/. Members of either sex are eligible for 
ippointment. Applications must reach the Royal 
society, Burlington House, Piccadilly, W.i, by, at 
atest, October 31. 

The West Indian Agricultural College, which has 
materialised as the result of the report of a committ^ 
m question, referred toXn Nature of April i, 
igtQ, p. 153, will be- opened ki October hext, in tern- 1 
porioy , actommodat^ yrhiefe has P9®n. aicquit^J 

NO. aTSI. VOii Hot , ■ . 



soil.,, , 

deput/ cKj&raah ^ 
will be a,Iso representatives 
Glasgow, the Royal Botanic Gardens^ Kev', 1 . 
Imperial College of Science and Technology, 

College will aim at providing a three years' dipWit^ 
course in tropical agriculture for those desirous pfe 
following the business of tropical planting, 
shorter course for those unable to take the 
course ; there will also be facilities for research*; .' 
Sir Francis Watts will combine the duties of PrincipaP^ 
of the College and Commissioner of the Imperial' ^ 
Department of Agriculture, which has been amalga--,; 
mated with the College. The College has offices at ^ 
15 Seething Lane, Ixmdon, E.C.3, and further details ^ 
of the courses can be obtained from the secretary, ' 
Mr. A. Aspmall. at that address. 

Prof. Alexander Mair, writing in the Bulletin 
of the Association of University Teachers, says — ' 

“ Research ... is the fashionable cant word of our ; 
generation." He deplores " the fact that so many men 
and women . . . arc induced to spend one or two ' 
important years in doing pedestrian work that could 
equally well be performed by an intelligent mechanic 
or clerk " owing to the fallacy that free creative 
activity can be comnitindcd by a mere hat A / 
similar warning is embodied in an article on Medical , 
Rc.search in the report for 1920-21 of the president 
the Carnegie Foundation for the advancement of . 
teaching. " Every college and university," he says, 

" covets the reputation of being a centre of research. . 
. . The result of this .striving is that the thing 
which ought to be the greatest inspiration toward 
good teaching has become only too often an exc^lise to ' 
escape the primary duty of teaching." In Prof. ^ 
Mair's article reference is made to " an inquest into 
the whole question " (of research by menibers of 
university stuffs) which, it seems, the Association of 
University Teachers is undertaking. ^ 

The retirement is announced, on the ground of , 
failing health, of Mr. Sidney H Wells from the post 
of Director-General of the Department of Technical 
Education of ^ho Egyptian Government. Mr. \\'ells 
was appointed to that position in 1907 upon the - 
creation of the department by L{Jrd Cromer, and 
during his iff teen years' service has organised technical, 
agricultural, commercial, and industrial education 
in all branches. Generally speaking, schools of three ' 
grades in each of the sections named, elementary, 
intermediate, and higher, have been created, and 
there are now nearly fifty different institutions at 
work m the country extending from Alexandria to 
Assouan. With the creation of the Ministry of 
Agriculture, the direction of tln^ agricultural schools • 
was transferred to that Ministry, and it is intended 
to incorporate the*’ Higher Colleges of Engineering 
and Architecture, and of Commerce, with the proposed 
new Government University of Cairo. For his ’ 
work during the war as Director of Civilian Employ- ' 
ment for the Egyptian Expeditionary Force, Mr.. '' 
Wells was mentioned in Lord Allenby's dispatches 
and in 1919 was awarded the C.B.E. He lalso holds 
the insignia of Grand Officer of the Mejidieh Order,t 
and of the Order of the Nile conferred by the Khediyd"' 
Abbas and Sultan Hussein for his services to 
Mr. Wells will be remembered a 3 *the first Princlp^^'*' 
featt^raea Potytechnic,AWhioE ppsitiott 





of 

*« si»(y^y ^ /niorQaS'fibi, ^nglSnd, 
MfbttHjr itK France, and Howe and Wilson in 
^ca are due the main features of the machine, 
it was the Boston mechanic Singer who made it 
Available for even the poorer people. Singer patented 
4 us machine in 1851; the Singer Manufacturing 
"Company dates from 1863, while the annual output 
of machines rose from 21.000 in 1863 to 800,000 in 
,^1896. To-day the Company produces more than 
4,000,000 machines a year. 

^ July 23, 1876. Henry Deacon died.~~A successful 
^^industrial chemist, Deacon was born on July 30. 1822, 

. in London, where at an early age he came under the 
'^influence of Faraday. He was trained as an engineer 
by James Ndsmyth— for whom it is said he made the 
first model of the steam hammer — and afterwards 

I iecame manager of glass works and chemical works, 
h 1835, Gaskcll, he founded the firm qf (ia-skell, 
)cacon and Co., manufacturing carbonate of soda* 
ttacking the ammonia soda process, and taking out 
lany valuable patents. With Gossage and Muspratt 
e was one of the founders of the i)rosperity of Widties 
July 24, 1899. Sir Arthur Thomas Cotton died. — 
Like his contemporary, Sir Proby 'I’homas Cautley, 
Cotton was trained as a soldier but became a great 
' irrigation engineer. He not only carried c^iit many 
. . of the earliest and most important irrigation schemes 
in India, but he founded .1 school of liydrauhc 
engineers, which is still engaged in the development 
of tlie resources of the Indian rivers 
July 25, 1843. Charles Macintosh died.— Horn m 
Glasgow, December 29. 1766, Macintosh was enabled 
^ to attend Black’s lectures at Edinburgh, and m 1786 
’ he set up as a manufacturing chemist. In 1797 
he started the first alum works m Scotland, and for 
many years was connected with Charles Tennant 
of the St Kollox Works, Glasgow. His name is 
popularly known at the present time, however, for 
Ins invention in 1823 of a method of making (.loth 
waterproof by cementing two thicknesses togctJier 
with a solution of rubber in naphtha, an invention 
which, together with the discoveries of Goodyear and 
Hancock, laid the foundation of the lubbcr industry. 

July 28, 1886. Sir John Anderson died. — An 

eminent mechanical engineer, Anderson was trained 
m Scotland, anrk alter working with Fairbairn, John 
.Penn, and J^avid Napier was appointed m 1842 to Wool- 
wich Arsenal, where he elfectcd a complete levolution 
in the method of manufacturing guns and small <irms 
' mid ultimately became superintendent of machinery! 
He wrote a treatise on the strength of materials 
lectured at the Royal Military Academy, and was ohi- 
cially connected with some of the great exhibitions, 

July 29, 1708. Swalm Renkin, died. — Known 

^ the constructor of the famous "Machine de M.'irli ” 
Renkin was bom a! Li(§ge in 1644, and at an early 
age ac(iuired a high reputatioif for his skill as a 
carpenter and millwright. Employed by Louis XIV 
on the plans for conveying the water cfT tlic Seme 
to tile fountains and works at Versailles, Renkin 
began the great machine in 1675 and completed it 
m 1682. The maclune is said to have cost 8,000,000/. 
It.consisted of 14 water-wheels driving no fewer than 
-253 pumps, some of wliich worked at a distance of 
: tltree-quarters of a mile by cliains and rods The 
^ vater was raised in three stages to a height of 5 u feet, 
flowed to Versailles by an aqueduct! This 
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Faraday Society, June 26.— A. W. T D 
- The law of the. distribution of pii;tiSi6* & 
colloidal suspensions with special reference to 
investigations. Pcjrrin found that tlm 
a suspensoid distribute themselves according to 
same Jaw as the ‘molecules in an fitmosphere of gw ’ ’ 
but his experiments extended over only' a very, 
sniall range of depth. Ob.serv^ations have been 
extended over a much greater range and. Wide 
divergence from the gas law is found ; e.g. for the 
concentrations employed the conccntratioil Wmes 
sensibly uniform in a depth of one millimetre. ' 'Curvec 
are fitted to the observ'ations and the question Is' 
examined tlieoretically as well as cxperimerttsdly^r—' 
W. R. Cooper : The electrochemical effects produced ■ 

by .L 


^ ™®ch^uical Inegalo- 

ifid the Water 


r-- ■ — - viicLLs prouucea ' 

superimpcfting alternating currents upon, ' direct 
currents. Previous authors ha\'c shown that', whjen ' 
an alternating current is superimposed on a direct 
current increased, corrosion is obtaiitable rtfid the 
overvoltage may also be reduced. It is nbW 'fourtd 
that low frequency currents do not affect the .ihibunt . 
qf deposition or coiro.sion in the case of copper pjatee 
m (popper sulphate The view expressed by GoSiWin « 
and Knobel that alternating currents affect hydteigen! 
overvoltage only when tlic conditions are Wh as ' 
to give a reversal of current in each pc^-iod appears ; 
to be inc-orrect. The effect increases as the stren^h 
of the alternating current is increased, but ttfe 
percentage effect becomes less, and takes an ap- 
preciable time to pass off when the current is ,di§- '1 
Continued, \\ith platinum wire electrodes in dilute 
sulphuric acid, low frequenev current gives the 
greatest effect when tlic ajiplied voltage for tlie direct' 
current i.s below the decoiup(>,itioii voltage/ hut this 
is^not the case with high frequency current; The 
absoriitiqn of hydrogen is very marked and there are 
other differences between the electrodes.. If a‘ fine 
platinum wire and a comparatively large Platipum' . 
surface arc used as electrodes, a high frequen'Oy 
cuiTcnt causes an electric discharge to take PMce- 
under certain conditions. The icvsiilting bubble 
forms in the body ot the electrolyte, at a distmtbe 
from the electrode, and the discharge is luminous 
m the dark.- -T. M Lowry and E. E. Walker • ‘ Ek^- 
pansion and shrinkage during caking of pota^um 
caiboiiate. Photographic evidence is given pf^the 
expansion and subsequent shrinkage of an old pat^khle 
of potassium carbonate, after emptying out into’ a 
jnr. Attempts to produce artificially such an 
pansion in various modifications of po&sium 
carbonate have led to negative results. A possSS 
explanation of the expansion assumes the ' preSenCft 
m the material of a sesqiiihydrate, which '.ei3q%ndi 
on conversion into the dihydrate. Data ato 
m reference to the methods of preparation. Of this 
sesquicarbonate.— T. M. Lowry and L. P. MefiTatton * 
lie powdering of minerals by decrepitation! 
iJie decrepitation of baryte.s may be attributetfL 
as in the case of water-soluble salts such lea4' 
nitrate, to the presence of included water; cl^ 
fragments have been obtained which are corA^loiSy 
resisbint to decrepitation by heat and a 
quantitative relationsliip has been found bottfSra:'' 
the water-content of barytes and the fineness 
powder produced by decrepitation. The'-dfecifinffir 
tion of celestinc, crocoite, and c.ommoii salt 
been investigated.— A. M. Williams Two 
suggested that specific 
peered to unit rnaite^ and ndtkffifinit 
to the. relatiVe'jttftcpttir ofiffiEXS 


^ to.’'disti^gUi'sti"l>etween; ^ 

and '^ft tjhwnicai change in certain cases is giveif.— ^ 
Ji IjrJ^^lfaughtbn' and G, Winifred Ford : A note^on 
thb ,^i^tems ih which raetals crystallise. In th^ 
aaajbnW* of cases the system in which a metal 
crretalHses depends on its position in the periodic' 
table. ‘ Alloys which form a homogeneous so^es of 
solid v^ohttions right across the diagram generally 
Cr^rsfeilliae in the same system. There is apparently 
no Relationship between the changes which occur in 
-'“^'^ical properties of metals at the melting- 
and their crystalline habit. A possible 


the 

jpoi 


bX^ptioii is the electrical resistivity of the* metals 
Shi;'' odd series of group 5. 

conductivity of hydrochloric acid 


Lvity < 

“A, J. Kieran : 

— r — V ..jdrochlo 

pota^udi chloride in presence of , 


The 
and 

. . i--- - —^sucrose. The 

^utyalent conductivities of hydrochloric acid, through 
wid)&^ Range of dilution, were determined in the 
preseiice of varying quantities of sucrose, the con- 
centratjim of the latter being maintained constant 
in each series of mcasiuements. While the behaviour 
of potaSsium chlondc in presence of sucrose is normal, 
m that the equivalent conductivity increases regularly 
’ .jvi^ Increasing dilution of the .salt to an asymptotic 
that of hydrochloric acid is abnonnal, the 
■ eqmvolent. conductivity passing through a maximum 
'.and failing thereafter with increasing dilution. 

' connected with the relatively minute traces 

^ «k^trpiytic impurity present even in the purest 
Of sucrose obtainable. The nature of the 
aonomiali^ IS of interest in view of the close associa- 
tion, qf minimal amounts of electrolytes with other 
organic hkbstanccb of high molctular weight. 


../V'" Paris, 

Abadcmy of Sciences, June iq.--iM. Jvmile Bertin 
in Ihe' chair. — Marcel Brillouin • The Isotropic field. 
Heterogeneous fluid sphere —Maurice Leblanc : A 
new freezing macliinc with air as the working fluid. 
A detailed description, with cUagrams, of a machine 
baa^ on the principles given in an earlier communi- 
cation (June 12). The results obtained bv this 
machine will be published later. — Charles Dep6ret : 
An attempt at the general chronological co-ordination 
of,^he qj^ternary period. - A. Rateau : The pressure 
and specific gravity of air m a normal atmosplierc. — 
M. Riquier : The elimination of arbitrary constants. 
— G., Friedel and L. Royer: The liquids of Grandjean 
equidistant planes.— M Charles Gravier was 


Mology in the place of the late M. Ranvier. — M. 
-Obtte ; Partial differential equations of the second 
effdw' Jntegrable by the method of Darboux.— 
Bertrjiaid Gambier : Applicable surfaces with equality 
of the b^^ipal radii of curvature,— L. Dunoyer and 
Taii][b» : The polaiity of the electric arc — B. 
'Si^iird;^ new eloctrometer with rigid pointer 
for the measurement of radiations. A 
and diagram of the instrument arc given : 
the . noVantages claimed are transpoilalnlity, easy 
, adjustoentTo the zero of the scale, and .sensibility, 
^fble displacement is obtained with O'Oi gram 
black., ajj-anium oxide free from uranium -X. — F. 

, Gu^rXf. curious property of a special mounting 
of, electrical machin^ excited in series.— Edouard 
Befin, r The transmission of hand writing and drawings 
'i)y teYegi^phy. Amaci^t of additional 


expfijmer^ by ihe 


absbnrtiofi 

dae.“^h. btiW 


dxide^c* . , 
dxide.-— Max : The 

precipitates of manganese dioxid 
and P. Gerald i TEc action,, of alcohols on d-broi|.., 
benzalacetophononc. — Henri Longchamben : » Sttid 
of t^ tritoluminescence spectrum of .saccharose 
Previous work on tliis subject has led to the cor 
elusion that the light given out when cry^stala of suga 
are crushed is continuous. It has now been prove 
that the spectrum is discontinuous, and the band 
observed correspond with the second positive ban 
spectrum of nitrogen. The effect is probably dn 
to a silent electrical discharge between two solii 
particles of sugar suddenly separated and' chargCi 
electrically. This view is confirmed by the fac 
that when sugar is broken in a vessel containing ai 
under reduced pres.sure (40 mm! to i mm. of mercury 
the luminosity is much more intense. — St. Jonesco 
The distribution of the anthocyanidines in th 
coloured organs of plants. — E, Wollman and M 
Vagliano : The influence of avitaminosis on lactation 
A rat fed with food deprived of vitamins is incapabl 
of supplying its young with the vitamins necessar 
for grov^h. Young rats, from the earliest days d 
their exislence, can utilise vitamins of foreign origii 
(from yeast and butter). — G Mouriquand and P 
Michel . Auto-immunisation against deficiency diet.— 
L. Panisset and J. Verge : The “ donneiirs de sang ’ 
(horses j)roviding blood for transfusion) in veterinar] 
medicine. The transfusion of blood from one in 
dividual to another of the same species is known 
in the case of man, to be attended with certaii 
risks (agglutination, hremolysis). Laboratory cxpcri 
ments in vttro and also clinical practice show tha' 
these risks are very small with horses or with cattle 
' 'Jean Delphy : Crregarina Sa^nuriUis and its host 
— W. H. Thompson : Tlic study of some simple case: 
of cyclic parasitism in entomophagous insects.— 
C. Levaditi and S. Nicolau : Vaccine and neoplasms 
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• ■ ; Cause .0f Ricke^._ •' ^ ■ 

S o miich has been heard in recent times' of rickets 
as a disease due to a deficiency of the fat- 
soluble vitamin A which promotes growth, that it iJi, 
a good corrective to examine again the position of 
those observers who do not agree that the disease is 
essentially an avitaminosis/’ as the French would' 
say. An interesting survey of the work of the Glasgow 
school from this point of view is gi\'en by L)r. Leonard 
Findlay in the Lancet (April 29, 1922, vol. i. p, 825). 
He there reviews the variety of investigations which 
have been carried on for some 15 )x‘ars by himself 
and his collaborators — clinical, experimental, and 
sociological — and comes finally to the conclusion that 
“ confinement and defective hygiene are the most 
potent causes in the production of rickets.” While 
opinions will differ as to whether this summary may 
not he too comprehensive, no one can fairly say that 
the facts which he adduces are (»mpatihle with a 
positive conclusion that ric kets is due to a deficiency 
of fat-soluble A. It is fortunately no longer necessary 
to try to decide which of these two views is correct 
for, as so often happens, it is now pretty clear that both 
are right, and, which deserves less notice, that both 
are wrong. The two propositions are indeed not 
contradictory but complementary. 

Tn the .same journal (July i, 1922, vol. ii. p, 7) 
appears a preliminary account by Dr. Chick and her 
colleagues of their observations on children in Vienna 
which goes far to reconcile and harmonise the two 
points of view. By very careful experiments they show 
clearly that under certain conditions rickets can be 
controlled by cod-liver oil, and it is legitimate to 
assume for the present that the active factor is fat- 
soluhlc vitamin A. They also show (i) that the well- 
known seasonal prevalence of rickets in the winter 
and early spring finds a rational explanation in the 
preventive and curative action of sunlight, which can 
he duplicated by rays from a mercury vapour quartz 
lamp, and (2) that under equal conditions of diet 
and environment the disease develops much more 
readily in children under .six months of age than in 
those a little older, presumably in correlation with the 
more rapid rate of growth, as Mellanhy found in his 
experiments on dogs. The occurrence of rickets is 
evidently conditioned by a number of circumstances, 
of which one or another may in any given case be the 
“ cause ” in the pragmatical sense that attention to it 
may give satisfactory prophylaxis or cure. 

from the vast amount of clinical and experimetital 
work on the subject which has appeared in the last two 
ojf'thre^ years it seems possible to disentangle fiertam 
If conditio^ otherwise 



solubie Uttlfe 4 nd ptosphateHil) 

littl$ jlpf^V 4 nd ,too tnuch bread ; (h) by bodfly confine-' 
melit^d filck of exercise or by rapid growth ; or (c) by 
the ‘ absence of sunlight. Conversely, rickets may be 
. or cured by (a) giving plenty of fat-soluble 

in cod-liver oil or butter, avoiding too much 
<^r^I food, and (which is of experimental rather than 
pfacrical importance) having a reasonable amount of 
„ and phosphorus in the diet ; (b) by encouraging 

hietobolism by massage and electricity, or, which comes 
td the same thing, by being careful that the total intake 
‘^"^ifergy in the food is no more th^n is necessary ; 

by exposing the skin to open sunlight or to 
SQptces still richer in ultra-violet light, such as mercury 
vapour lamps or metallic arcs. 

‘ Findlay rightly objects to any superficial con- 
clusion from this array of circumstances that rickets 
'has many causes. disease of so definite and isolated 
sptciGS must be held pnina jucie to have but one 
cau^; What that vera causa is we do not know, 
but" evidently if the various contingencies that have 
been enumerated can be reduced to some common 
factor, some progress will have been made in its dis- 
covery. In the analogous case of beri-beri it .is 
kno:^ that the quantity of vitamin B which is re- 
i^ired to avert the onset of polyneuritis in experimental 
pigeons is proportional to the quantity of carbohydrate 
in the diet. It seems likely that the quantity of 
vitamin A necessary to prevent or cure rickets varies 
similarly with the intake of other food. A full diet 
and rapid growth encourage its onset : a meagre 
stunting allowance is to some extent a preventive. 
The quality of the food is evidently also of importance : 
it must contain an adequate and balanced supply of 
the materials necessary for bone formation, and, 
though this is still obscure, the right kinds of proteid 
’‘(animal rather than vegetable) and no large excess of 
^tbohydrate. It also makes a difference whether the 
Jfc^d absorbed into the economy is used for energy 
production or for storage and growth. Exercise, even 
that, brought about by the irritation of the itch, 
^cording to Dr. John Mayo (1674), is antagonistic to 
JriefetS, and if the child cannot take it in the ordinary 
massage and electrical stimulation may supply it. 

, It appears, therefore, that the amount of vitamin 
B which is necessary varies with the proportion or 
quantity of food which is not used for energy production. 

If all pther conditions are as favourable as possible, 
tM vitamin may with some children be reduced 
withotit.iH Jesuits fq, amounts which appear to be very - 
amaVby^^a, ay^able^meth<>djt)^$j^ti]t^ pn .irpjvgi^L 


abundance, tf.g., of butter or cod-liver oilr-ma^; 
all the difference between a healthy and a sick 
hence the conclusion that vitamin B is thor^w^ 
important factor. Even in respect of the neefe^h^^ 
component of bone, the vitamin is quanthatiy^^ 
important. Rickets may be induced in rats by 
deficiency of vitamin A and of calcium, but not by a<; 
deficiency of either substance alone. The vitamin ih ' 
this case enables the growing tissues to make use of a , 
concentration of calcium which otherwise they would^ 
be unable to utilise for bone formation. Such observa^ “ 
tions may in time elucidate the relative weight of^ 
the various factors of which at present it* is knowi/i 
only that they are quantitatively related to one^ 
another. 

To bring the influence of ultra-violet rays on the 
skin into this conception of the causation, or rather - 
the contingency, of rickets, it is not difficult to believe 
that it acts by increasing general metabolism, in other 
words by giving exercise. It is known that inflamma- 
tory and sub-inflammatory processes in the skin- 
may lead to the generation of substances which are' 
absorbed into the circulation and affect the whole 
body, e.g. by increasing the susceptibility of the whole 
skin to the action of some local irritant. By some, 
similar process, metabolism might easily be affected. 
It is also possible that vitamin A is developed in the^: 
skin under this form of stimulation, though the nocturnal 
and crepuscular habits of our pigmented hairy pre- -, 
decessors make it difficult to explain the phylogenetic 
history of the mechanism. Whatever the solution, 
the observati6n that rickets may be cured by short ^ 
exposures to the mercury vapoun lamp in hospital , 
wards provides a welcome experimental confirmation 
and partial analysis of the sociological finding that) 
the conditions of life in the dreadful tenement flats • 
of Glasgow ^e per se conducive to the disease. '' 

The question therefore “ What is the cause of rickets?*’ j 
is at present as insoluble as the problem “ Is the tubercle * 
bacillus the cause of tuberculosis ? ” The answer in 
both cases is that fc depends on circumstances. In the s 
latter cast we have, however, reached the stage when 
we can say that tuberculosis is impossible without)' 
the tubercle bacillus : the bacillus has been identified j 
as the .ultimate limiting factor. That absence bit;, 
deficiency of vitamin A occupies the same position ipt / 
respect of rickets has yet to be shown. It seems likelfe 
that it does, but the demonstration has not been njkwS 
that cod-liver oil , will averi . rickets 


other Members of the 
Everest Expedition^ Pp. xi+356+33 plates 
%^^jnaps» (London : E. Arnold and Co., 192a.) 

^HIS is a very attractive book with its wealth of 
beautiful illustrations^ and the interest is great » 
b whether told by Col. Howard Bury himself, or in the 
r^Btroduction by Col. Sir Francis Yqunghusband, by the 
j'^aprveyors — ^Major Morshead, Major Wheeler, and Dr. 
^ jfleron— by other members, Dr. Wollaston and Mr. L. 
^allory. The lattA^s knowledge of the Alpi makes 
portion a valuable contribution. The description 
I of the monasteries, the beautiful type of their archi- 
I'tecture shown in photographs, will be new to many. 
[ Of the Lamas themselves and their orderly system of 
t government we find the same from one end of Tibet 
to the other. This will interest and prove instructive ; 

' readers will find they are not ignorant savages, but a 
t people highly advanced in arts and education, and in 
jnany respects far more practical, united, and sensible 
; than we are. Of course it is not new ; much cah be 
' seen in Ladak and in the fine monastery of Himis 
near Leh, but what is new is the degree to which the 
tameness of wild animals and birds has been brought 
by the Buddhists living under the shadow of Mount 
Everest, markedly by those leading a hermit life in 
the Hongbuk Valley. 

There are some striking lines in chapter 12, p. 183, 
where Mr. Mallory describes his feelings on the first 
good view of Everest, feelings shared in by Mr. G. H. 
BullocV on their sighting it at 57 miles distance from 
Shiling, x\est of Tinki, their first impre^ions of what 
was before them. • I was struck by, and like, what 
Col. Howard Bury says on “ Back to Civilisation,” 
p. 176. The right type of traveller is shown here : 

“ There was sorrow in our hearts, however, at parting 
with the friendly and hospitable folk whom we had 
encountered, and at leaving behind us the familiar 
landscapes with the transparent pale blue .Jtmosphere 
that is so hard to describe and the distant views of 
range upon range of i^owy mountains often reflected 
in the calm waters of some blug coloured lake. The 
attractions of Tibet may yet be strong enough to draw 
ys back again once more.” 

It is very disappointing to read in the Geographical 
Journal for May, p. 380, that “ No Survey of India 
party is to go this year, and that Dr. Heron of the 
Geological Survey has not been allowed by the political 
au^rities to continue his geological work.” This 
pver,J>ut I feajr that what I said. 




^ Mivestig&lions of true 

connexion with the history of the 
the combining of accurate topography with 
of the rocks, so that a formation, say like that^^SlW^ 
Ladak Range, can, be traced mile after mile for, 
siderable distance, defining the age of the roc)|S;^j^^ 
on the north and south of it. .. ' 

The climbing of Mount Everest, on the other 
is of secondary importance compared to what wjj^^ 
lost b)r political exigemry, partly because “ th^i^ 
some h'ttle difficulty last year about the disturbaiU^'c^ 
the dragons thaj live under the sacred mountwiw 
(quoting from the Geographical Journal, May pi 
380). As a member of the Bhutan Mission in r-863-^4# 
I remember what unreasonable, unexpected difficud^es 
they will throw on the traveller going to any particplat 
peak, or in any particular direction. 

The past year’s work, so well recorded in thil^ I 
has given us an insight into the geology and topogtatJ^iy 
of the great peak. We know of the many vallej^ 
descending from it, towards the northern Tibetan si^Cji 
and the type of the glaciers. It is lamentable to' be 
told that l)r. Heron will not be able to complete his 
survey of the metamorphosed sedimentaries ^and 
associated granites, even on the limited slopes above 
the Chang La, which this year’s expedition will reach> 
for there would be much detail for Dr. Heron to observe, 
and whether the “ Baling Series ” extends thus far, , 
I draw a line between climbing and mountaineering. 
There is a charm in the first, similar to that felt in the 
rigging of a ship by every sailor when he ascends tq 
the main truck or lays out on a yard in a stiff breeze— 
there is a spice of danger in it. The second — apd 
Mallory comes in here — demands a period of apprentice^ 
ship to gain that eye for ground which tells the surveyor 
where he can go, where he cannot, and the time, it will 
take him to get over any particular section of country. 
Mountaineering is the highest form of athletic wpercise 
that can be conceived ; mind and knowledge r'bpter 
into it. - 

I have long doubted the possibility of reachijag 'the 
summit of Mount Everest by several thousand feet* 
What is the possible height attainable only thosq 
have been on its side can guess. It is now being $olyed* 
I am guided by past experience at much lower eleya*. 
tions, less than 21,000 feet, but at a much higher li^r, 
tude in Kashmir territory. There are so many unceii^, 
factors, such as the impossibility of waiting 
length of time for a change of weather at 
camp strength of wind s cloud and ^now i 




^ , ,f , „,;r^;y7r , W-, ,, ,:^. 

A few.rwjrks^ my b(e‘,^^,^'^wJbitt tie«t>. 

Accurate comi^rison should be ' jtjade ‘between tBif , 'oif 

very typical glaciers of ' this far southern section of the' PHocene time enormous disturbance and c^lim^^'b^ 
Himalayan range and those in Kashmir territory and the Tibetan plateau has taken place, disturbance ^df 

the Alps, on both of wh'ich much has been written, displayed in the Naga Hills, on the Burrail range; 

The accpmpanying illustration (Fig. i) shows the nigged where the whole thickness of the Tertiary rocks, from 

pinnacled surface, caused by difference in temperature the base upwards, is seen elevated to 10,000 feet^ 

between 28® latitude and that of Kashmir some 6° resting unconformably on a much older formation, 

farther north, where the accumulation of both snow How much and how often has the course of the Arun 

and moraine is so similar to that in the Alps. Around altered, and with it the Tsauspu, in that, geologically 



Iroin • Mount I' >cre8t " (’.lightly redut-Ltl in width from the dluslralum faring p. 214) 

> Mount Everest all is changed ; its height and isolation speaking, short lapse of time ? Mr. Mallory describes 
alter all the usual conditions, even those of denudation, this basal area and the surface o| the Rongbuk Glacier, 
It. is desirable to know the thickness of the glaciers, comparing it witlv his knowledge of the Alps. I am 
the stratification, rate of motion, how far the moraines led to quote him (p. 192) : “ The glacier is prostrate, 
extend, and to what extent rocks tn stfu show the effects not a part of the mountain ; not even a pediment, 
of past glaciation. Among the members of this very merely a floor footing the high walls. At the end of 
large expedition some should take such observations the valley and above the glacier Everest rises not 
and fewer be engaged in finding what height a man so much a peak as a prodigious mountain mass.” 
can reach with or without oxygen. The party — put at 12 Europeans, 500 mule-loads, 

The extent of the moraines at the base of Mount with number of coolies unknown — is to me, who worked 
Everest tell something of its jiistory. They would ' be long ago, huge, and out of all proportion to what has 
the samfe age approximately as those I have observed to be achieved, particularly as the first year’s work - 
farther east on tbe south faee of rthe Himalaya, in has beeasc?: well tolij, the survey indj^enlogical wortr 
. NO, 2755, VOL, no]’ t 
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Xt^XP peak.; ' IfeV^r /fet used luider ndturaf 

co;ic^ions at any elevation, it is complicated, and as 
foVr bottles weigh 32 lbs., impossible to work, for it 
seems to me the surveyor or climber carrying it would 
be unable to use his eyes or observe anything at the 
most critical time and under the most critical conditions. 

I conclude with some remarks on the nomenclature 
of peaks. In the pages of the book and on Map 2, a 
large-scale one of Mt. Everest, constructed at the Royal 
Geographical Society, are the names Pumori, Ri-Ring, 
etc. In the May number of the Alpine Journal these, 
eleven in number, are explained (p. 228) in a contribu- 
tion by Mr. Arthur R. Hinks, secretary of the R.G.S. 
They are all fictitious, and after all that has been 
written on the subject of nomenclatures I cannot too 
strongly condemn their creation, although they have 
had the criticism of Sir Charles Bell. Henceforward 
it will be no longer possible to distinguish between a 
hona fide Tibetan name and these inventions, unless 
as is adopted in natural history, the name of a 
species is followed by the name of its describer. The 
English names of Conway, Bullock Workman, and Dr. 
de Filippi, such as “ Ogre Peak/' “ Mitre Peak,’’ “ The 
Bride,” etc., are of a higher inoffensive order, and I 
for one see no reason why they should not be accepted. 
Will these new-coined names please the Tibetans, lay 
or sacerdotal } They may possibly give offence. 
Should we as a nation be pleased to .see some foreign 
power mapping this country and giving names to our 
hills and valleys ? I now come to the last name assigned 
to Mount Everest, ‘‘ Chomo Lungma.” It is not a happy 
one for a peak though quite correct in the passport Issued 
by the Halai Lama’s Prime Minister, a^id verv appli- 
cable to the country, a senes of valleys round the great 
peak, which the Icxpedition was to work in. Lungma 
and Lungpa is a common name for a valley from Scardo 
eastward, and on Sheet 29 a, N E. of part of Baltislan 
and Little Tibet will be found a similar name, “ Chogo 
Loongma,” for the great glacier valley which ends at 
Arundo. Substitute “ Chomo,” feminine prefix (god- 
dess) for “ chogo ” (la^ge), there is a dose re.seinblani:e, 
but neither is ap[)li('able to the suitjmil of a mountain. 

1 am glad the Survey of India did not rush at the 
discovery of this name and adopt it. M.tllory thus 
records on p. 225 : “ In the Sahib’s tent that night 
there took place a long and fragmentary coinersalion 
with the headman, our sirdar acting as interpreter. 
We gained one piece of information : there were two 
cjhemolungmas,” that is, valleys. Every valley has 
name in Tibet, where they go with their flocjcs and 
htlr^S^'bj^C I^aks aye not io universally* noticed and 


com^rison 

ji IC2 (jeeursion p. 309/'^ the" second 
higher peat in the Himalaya, received th^ name of 
Godwin-Austen. At a meeting of the RoyaL 'Geo- 
graphical Society, when laeut, Younghusband read 
his paper, “ From Cliina through Tibet to Kashmir, y* 
I was present, and pointed out. on a large-scale plait 
I had prepared, the great si/e of the Baltoro Glacier 
and the position of the great peak near the source. 
Then followed the proposal of General J. T. Walker, 
R.E., the late Surveyor-General of India, under whom 
I had served, seconded by Sir Henry Rawlinson, 
president, in the chair, put to the meeting and earned 
unanimously. It was a great honour, an unexpected 
recognition of mf survey work, and was deemed , worthy 
of notice, appearing in a short time in the “ Times 
Atlas ” and in a German one. By degrees the R.G.S. 
has discarded my name; this hook does the same; 
geographical record is wiped out, and leaves me to 
regret I was present that evening. The Indian Survey, 
carrying out rules of their own, correctly recogdise 
no other name than Mount Everest ; for the rest they 
must be of true native origin. IL H. G.-A. 


The Early Metal Ages in South America. 

The Copper and Bronre Ages of South America. By 
Erland Nordenskiold. (Comparative Kthnographicftl 
Studies, 4.) Pp. viii + 197. (London t Oxford 
University Press, 1921.) 185. Gd. net. 

T here has long been felt the want of a general 
.summary of information relative to tlie employ- 
ment of copper and bronze m South America, 'and Dr. 
Erland Nordenskiold’s volume will be welcomed as, 
to a great extent, filling the gap. In aliout 200 pages 
he has brought together a considerable mass of detailed 
information derived from the historical record, from 
representations of metal objects on textiles, pottery, 
etc., and from the actual implements and ornaments 
of copper and bronze. He discusses the problem from 
a \ariely of points of view, each chapter dealing with 
a partK'ular line of inquiry. , 

The chronological horizons of S. American antiquities 
are as yet, unfortunately, msufiii'ienlly defined, and 
much spade-work will be required liefore the sequence 
of cultures and their relationslup to one another can 
satisfactorily be established. The author, in dealing 
w'lth this aspect of the inquiry, has made use pf such 
evidence as is to hand and offers deductions which 
are often very suggestive, especiallj' when the cbtpno- 
logical evidence is correlated with the data de'tived 
frhm the study of geographical di.stributiorvof^ types, 
to, Dr, Nordenskiold has^ devotetf ■, special * 






Perhaps the i^iost yalua^ ' thft 

volume is that which is.cbnpeEhed with. 'Shemfep^- 
analyses of the metal objects, A coEkstder^Ie nambec 
of analyses of implements, weapons, and ornaments, 
the basic material of which is copper, is now available, 
and comparisons can be made of the percentages of 
tin combined with copper to yield different qualities 
of bron2e. From the data sup))lied it will be seen 
that in the New World bronze objects the proportion 
of tin to copper varies exceedingly. In some instances 
it is so small as to make it doubtful whether the alloy 
can be intentional ; and, in such cases, it may, perhaps, 
be legitimate to include the objects in the category 
of “ pure copper.” In others an unusually high 
percentage of tin is revealed (55-60 per cent, having 
been recorded by Am])r()SL'tti in one chisel), though 
frequently q* is the ornamental objects which contain 
a high proportion of tin. As Dr. Nordcnskiold points 
out, from the results of experiment, copper with a 
sligk/ admixture qf tin can be hardened effectually 
by jiammering. In fact, for the manufacture of 
implementii designed for hard usage (cutting tools, 
etc.) a relatively low percentage of the alloy, combined 
with the process of (-ompacling the metal by hammer- 
ing, seems to give the most satistadory results. The 
hardness of various objects of cojiper and bronze was 
tested experimentally with a Ilrinell press, and the 
tests were applied to different parts of the same 
implement, the results showing that the edge w^as 
hardened more than the rest, as might be expected. 

It is clear from the capriciously variable percentages 
of tin that the alloying of copper with this mctnl 
was not fully understood, and that the metallurgy of 
bronze w-as still for the most part in an experimental 
Stag^in South America. 

The author endeavours to prove that throughout 
the territory ot the Inca empire the Uronze-age was 
preceded by an age of pure copper. He makes out 
an interesting case, but this point can be settled 
finally only by stratigraphical evidence. Much of 
the argument is based upon typological classification 
^ and geographical distribution of types, which, together 
witii analyses of the metals, form a ])owerful combina- 
tion in suggesting .sequences, though they cannot 
prove actual chronological successions. 

An interesting typological sequence is afforded by 
certain socket axe-blades of copper, in whii-h the 
decorative treatment prcser^’es the memory of an 
earlier method of hafting, by means of a collar of 
stitched raw-hide or leather. The form ol the leather 
collar, which suggested the socket in this type of axe, 
and iilso'the thong-stitches, ar? realistically represented 
on thejatnr copper blades, ^though the latter^ were 
entirely of toetaffthd casrlii'p»ff^lece;’-y 



ver^ bb^cuVe^in their and 

other blemishes are unduly abundant. Such . 
expression as “ bronze (pure copper) ” surely shpdtd. 
not occur in a treatise which aims at differentiating! 
between the alloyed and the pure metal. This ex^^ 
pression occurs more than once and tends to obscqre 
the issue and weaken the argument. 

In spite, however, of the avoidable blemishes which 
occur in tins translated version, the book is of real 
value and throws light upon a very interesting archaeo- 
logical problem. The volume is profusely illustrated," 
though the figures are of unequal merit, and contains , 
maps and tables which are very helpful. There is 
also a bibliography. Henry JIalfour. , 

A Monument to a Master Chemist. 

Untersuchmgen iiber Kohlenhydrate ^md Fermente II. 
(1908-1919). Von Emil Fischer. Herausgegcbeh 
von M. Bergmann. Bp. )x + 534. (Berlin: J. 
Springer, 1922.) Germany, 186 marks ; England, 
22s. Od. 

I T is an accepted fact in art and literature that, 
apart from the vagaries of fashion, only a future 
generation can ])ro})crly assess tlie ultimate fame of 
arlist or author. Tins is no doubt equally true in , 
science, yet we are already sure that time will only 
serve to enhance the reputation of Ernil Fischer. The 
remarkable official account of his life and w'ork, written 
for the German Cheinual Society by Kurt Ilocsch, 
and the biographical fragment “ Aus ineinem Leben ” 
left by Fischer himself, afford a unique store of material : 
when properl)^ digested in this country by those com- 
petent to understand it, this should make it possible 
to obtain a clear view of his jiersonality and attain- 
ments wdiich will be free from the natural patriotic 
bias of his ow'ii countrymen. 

During his lifetime F'lsther, who was not without * 
a characteristic strain of personal vanity, issued in 
book form reprints of his work on the sugars, proteins, 
purins, and tannins, including in the first papers . 
published uj) to the end of 1908. Dr. M. Bergmann, a . , 
very loyal fellow-worker, has now collected the Jater ^ 
sugar papers from 1908 onwards. Toiworkers in this 
field, the advantage of possessing these volumes is 
very great, and science owes a debt of gratitude to ' 
Dr. Bergmann for completing them. 

The sugars were Fischer’s first love, though not, 
the subject of liis earliest work ; to his work wifh- 
phenylliydrazine he owed the chroniq illness^whicyi 
had SO great hji cJffect'^n his dally Ijfe, causihg^hi^ 









: a^n^'-t^raJich an^- ^h^jofogical 

, Even in 1908, when he compiled the first 
:."$et of reprints of his sugar work, he expressed the fear 
^•^|hat’ this sensitiveness to phenylhydrazine would 
> prevent him from taking any further active part in 
" d«^veIoping the chemistry of the sugars. Fortunately 
, for posterity the old love proved too strong, and he 
returned again and again to the fray, the result being 
that forty-six additional essays chronicle the work 
achieved. 

The writer Jiad the good fortune to come under 
Fischer’s tuition at the time of the opening of the new 
chemical laboratories in the Hessische Strasse in Berlin, 
and to be intimately associated with him during nearly 
three years, carrying out sugar inquiry under his 
inspiration, altliough at this time all other workers in 
the laboratory were busily engaged in the early stages 
of the great investigation on ammo aeids and proteins. 
Viewed from the perspective of twenty years later, it 
would seem that Fischer was already at that time a 
tired man, leeling both the strain of the work invoh'cd 
in olitaining and designing the new laboratory and 
the distraction caiised by the heavy burden of oriuial 
duties, uliicli he never relished but could not acoid. 
Hoesrh now throw's much light on the events behind 
the scenes ju.st before this jicriod, as the provision of 
the new Iriboratoiy, made the first condition of 
Fisdier's going Irom Wurzburg to Berlin, cvcntmilly 
took seven and a hall years. IIis account includes the 
statement that at one time Fisehcr even seriously 
considered IcaMiig Herlin and going to Bonn. 

Apnaiviitly Irom the time he (ame to Bcrlm, as 
sueces.iT to Hoftmann, Fischer lived onlyklor his work, 
and witiidrevv moi;e and more wathm himself ns the 
years passed. A widower, witli his .sons still you^g, 
he had no one to draw him out of himself in private 
life ; he seemed to lose the power of unbending to his 
associates, although he was worshipped by his labora- 
tory eompanions. 

Having achieved the first synthesis of a natural 
sugar, glucose, F]sclqp’’s greatest ambition was to 
make ordinary cane sugar in the kboratory, and in 
1900 this problem was again attacked with all the re- 
sources of the laboratory. At first some measure of 
success was attained, as complex sugars (disaccliarides) 
were obtained, identical or isomeric With some of the 
natural materials. The problem of the synthesis of 
cane sugar itself defied solution, however, and a 
measure of the difficulty of the subject is afforded by 
the fact that to-day, twenty years later, we are a^jpar- 
eut^ ho ^eaf^.,;^uc9b8j4^'spit^ ,o^ the gi%at progress 


' iife fiiily.m nearly half .^tjkpers 

published since 1908 dealing with this field of inquiry. 
These include the recognition of a third fomi’ of ’methyl- 
glucoside, the existence oT which was concurrently 
demonstrated by Irvine in this country. Thia fofffn, 
which apparently contains a y-oxide ring, is Ji%My 
active, and according to later work of Ilaw’orth, rt may 
he the form in which the fructose molecule is present 
in cane sugar, for which Haw’orth accordingly suggested 
a new' formula. The writer is not aware that Fischer 
expressed his views anywhere as to the correctness of 
Ilaw'orth’s work ; it cannot but have inspired him to 
renewed experimental effort to effect the much-desired 
synthesis. 

In a dozen of tlie later pajiers aie described results 
of the investigation of the acyl derivatives of the 
sugars, while a like number deal with mutafions 
within the sugar molecule leading to the lormation of 
substunres suc'h as glucnl. The results serve to show 
that the chemist has still much to learn about this 
remarkable group ; but they arc too coinplcx to be 
considered here. 

Fischer’s early w'ork on cn/yines is an ai knnwledged 
('lassie contribution to biological sc'iem'c. He returns 
to the sulijcct in the last |)apcr m this ('ollection, dated 
July 14, 191P, a day before his death • this contains 
additional data for the discussion of the all-important 
question of the infliu'iiee of the structure of /i-glucosides 
on the activity of eimilsin, Jl is wTitteii in Fischer’s 
usual simple st}Ie — he used to dictate his papers while 
moving about tlic room in a \ erv' restless slatC'—and 
shows how to the very end he retained his clarity of 
mind. A future generation alone can dec'idc whether 
he should not be regarded as the greatest org^ic- 
cliemist the world has yet known. ^ 

K. I'k Armstrong. 


American General and Economic Geologfy. 

1 Text-book of Geology, By Prof. A. W. Grabau. ^ In ^ 
two parts. Part 1 . : Geiieial Geology. Pp. xviii + 
864. Part II. : Historical Geologv . Pp. viii-f-976. 
(London ; G. G. Ilarrap and Co., Ltd., n.d.) 64^^ 
net, two vols. 

The Ecotwmic Aspects of Geology. By C. K. Lejtb. 
Pp. xvi + 457. (London- Constable and Co., Ltd./ 
1922.) 185. 

(i) pROF. AMADEUS GRABAU, who is^Qw 
X profes.sor of pakneontology in the Univ’enyty 
of Peking and palaeontologist to the Geolo^cal ^Stivey 
is the ^^pthor of several excellent Aifftsyican 
jmd his. of 
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Geology/’ in two volumes~~one with the sub-title 

General Geology/* and the other with that of 
“Historical Geology” — supports his reputation. His 
work is marked liy a logical arrangement of his material 
and a clear and interesting statement ot the mam 
problems. Ills teaching has been exceptionally wide 
in its range, as he was first lecturer in mineralogy at 
Tufts College, then jirofessor of mineralog}’ and geology 
at the Rensselaer Institute, and afterwards professor 
of palaeontology in Columbia L;ni\crsity, New York, 
lie has therefore had to teath both the physital and 
biological sides of geology, and he writes on both 
with sound knowledge and judgment. 

The ('ouise ot study Prof Grabau recommends is 
to begin with tlie neiessary elements of chemistry 
and mineralog) ; then pass to the igneous rocks and 
volcanic a( lion ; next to take the “ a<iucous rocks ” — 
which he limits to those formed as I'hcmical precijiitates, 
excluding those due to the medianical action of water 
— and the organic roi ks. Then follows the examina- 
tion of the processes of erosion by wind, water, and 
ice, and l:)y organic agencies ; and aft(‘r this work has 
been dealt with he pioceeds to their products, the 
clastic rocks. The materials ot the earth’s (rust 
having been studied, the (ourse jirocTeds to the 
deformation of the roiks of ihe earth’s crust by fold 
and lault , and to metamorphisin and the ro( ks made 
by it, and lonclndcs with the sculptunng ot the earth’s 
surface. This s( heme, according to Prof. Grabau, is 
unusual in Amerii'a, tlie physiographu section ot the 
subject being iisiiallv taken first, but though that 
arrangement has no cloulit great advantages in 
secondary si'hools, and m the jiopulai presentation of 
geology, the author's ( ourse, beginning with the 
primary roiks and their i onstituents, seems to he 
the most logical for advanced students, and is adopted 
in some British universilies. 

The second volume deals with historn al geology, 
and is the section in which the author’s jirevious work 
render.s his opinions of most interest and w'eight. 

One striking ieature ot the book is its WTalth of 
illustrations, winch in the two volumes number 1980. 
Some of the most original are diagrammatic sections 
explaining tlie migrations of faunas, and tliev show 
that colonies have often plaved an important part, 
though not on the hues of the h>pi)theses which led 
to this proeess having been so long held m well- 
justified distrust. 

One interest of sucii a general text-hook is iLs 
evidence as to progre.^s towards international agree- 
ment in terminology and theory. Prof. Grahau’s 
classification ot the pre-Cambrian rocks ^hovvs tliat 
their nomenclature is still chaotic. In the names of 
the geological systems he regre^uUy uses the adjectival 
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ending of “ iif Cambrian, as a concession, but 

he thihlcs the ending in “ ic/* such as'*' Cafnbjfic will 
ultimately be adopted. He quotes the use of the 
term caldera for an explosion crater like Krakatoai, 
and uses the term sink for a hollow due to subsidence 
for which caldera, the Spanish word, or its P 2 nglish 
equivalent, cauldron, has prior right, llis chapter on 
viilcanism is illustrated by an excellent map of its 
distribution, but the Cameroons volcano should not 
be entered as extinct. The chapter on petrology 
makc.s no use of the American system, and the 
author’s conservative classification will probably 
be found generally convenient for students of the 
standard ior which tlie hook is intended. The view 
that tlie temperature of the centre of the earth may 
lie 200,000'^ or 350,000® F. is far m excess of the more 
moderate temperature .suggested by the probalilo high 
thermal conductivity of the barysphere. 

Tlie author discu.sses the cause of former glaciations, 
and considers that none of the theories is wholly 
satisfactory, lie objects to the theories based on 
variations in I'omposition of the atmosiihere, on the 
ground that their effects should be world-wide, w'hereas 
the glaciations have been loial. Apparently he seems 
most chspo.sed towards a theory of the shilling of 
the poles, though leiognising tlie weight of the mathe- 
niatiial objections. He gives a diagram showing how 
the movTinents of the North Pole into Greenland 
would explain the glaciation in North Anii'rica and 
north-western Juiropc combined w'lth the contemporary 
freedom of Asia from ite. As a jialscontologist taking 
especial interest m historical geology, his view's on 
the (hiingcs and positions ot the oiean are ol weight. 
He admits great moveriuMits ot the seas, but considers 
that in the Pjilseozoic period both the Atlantic and the 
P.icifu were shallow oceans ; he represents most of 
the Atlanta' as having been occupied by sea in the 
Cambrian He discusses at some length prehistoric 
man, and adopts dates in U'ars tor him as li they were 
w'cll c.stabhshcd , but he is more cautious in his 
reference lo Piltdown man than some ol his eo- 
palnots when dealing with the jiossibihty of the skull 
and the jaw belonging lo the same individual 

(2) Mr. C. K. IjCitli’s book on the ceonomie aspects 
of geology contains many features of spec'ial interest. 
The {'cntfal jiart of the hook cnnsists,«i,ol brief descrip- 
tions of the chief ores and exonomie minerals, of their 
industrial uses, geological features, and mode of 
formation. The terseness of the descriptions makes 
them all the more convenient for those who desire 
a synop.sis of the classification and formation of the 
chief, economic minerals. The ' classification places 
pyrites amdngst the group of fertilisers. Thi.s unusual 
arrangement is due to pyrites , being l^ely fised for 



July 29) 1922] , * NAXURE 


145 


sulphuric -acid in tlae maniifjicture of superphosphate. 
The book disciisses some general problems which are 
not usually dealt with in geological text-books; thus 
there is a chapter on the world production ot minerals, 
the capital value of the mineral reserves, and the 
political and commercial control of minerals. The 
last chapters deal with the relation of the geologist to 
the exploration and development of mineral deposits, 
the valuation and taxation of minerals, and mining 
law. 

The discussion on this question includes the author’s 
opinion of the much controverted Apex Law, wherein 
the mining laVswif the United States and Rhodesia 
differ from those of the rest of the world. Mr. Leith 
says of the American geologists and engineers that 
“ almost to a man they favour either modification 
or repc'aJ of the law ” ; but he recognises that as it 
has been in force for 50 )'ears, so large a body of 
vested interests has been established under it that it 
would now be difficult to make serious changes in it. 
lie remarks on the objeclions to the present system 
of the use of expert evidence m law courts and the 
apparent advantage of selection of experts by the 
Court instead of by the contending parties ; but he 
thinks the present system on the whole preferable, 
as the Court might find a sound selection impossible. 
7 ’lie intense com|ietition in sue h inquiries leads to the 
most intensive study of the problems, 'j'he author 
considers that few scientific treatises on economic geo- 
logy contain facts better estatilished than the reports 
of the great cases that have been rendered necessary 
in Ameru a liv the imperfections of the Apex Law. 

'J’he author’s conclusions as to the conservation of 
minciM’ resources are that little is to be feared fiom 
the actii.ii shortage of supplies, but thatihe difficulties 
will arise in then* extraction and distribution at a 
rate tule(|uate to meet the luture demand. Tie exjilains 
the use of geology in the late war and discusses the 
internal loiial problems based on mineral resources, 
which he represents as now m such confusion that it 
will take the eombined efforts of the various govern- 
ments many years to bring them into order, lie sa\s 
the entire Ivuropean ^oal situation is m a stale of 
chaos, and that, “ unless there is a nbramlous recovery 
<aiid dev'clupmc|jt of Germany’s coal indi*stry, im- 
possible conditions have been imposed.” 

The volume eoncludes with chapters on the training 
of the economic geologist and on the ethics of his 
profession. The author recommends that the intensiv'^e | 
study of geology should lie a post-graduate course, j 
that the universities idiould not give degrees m economic I 
geology, but should leave thi maintenaiye of ti Jiigh 
standard, botlj of knowledge ai^d conduct, to the pro- 
fessional socjetiiqs connected With geology and mining. 
NO. 2752, VOL, no] . . 


Our Bookshelf. 

British Labour : Replacement and Conciliation 1914-21 .• 
Being the Result of Conference'; and Investigations 
by Committees of Section M' oj the Hull ill Association. 
Part I, on RepUuemeni, ('o-ordinuted and Revised 
by J\Iiss L. Grier and Miss A. Vshley ; IMrt 2, on 
Uonciliation, IkJited by A. W . Kirkaldy. Pp. 
xxxv + 2(')6, (lajiulon : Sir Is^iac Pitman and Sons, 
Ltd., 1921.) 10^. ()d. net. 

An attempt has been made m the volume under notice 
to “sum up and co-ordinate’’ the various reports, 
issued between 1915 and 1920 liy the Iveonomie 
Section of the liritish Association, and relating to 
problems of labour during war time 

In the first piyt of the volume, Miss Grier and Miss 
Ashley have succeeded admirahl) m their rather 
difficult woik of vollation, and tlie result is to ])rcsent 
in small compass a com-ise liistory of t 4 ie industrial 
adventure of women during the period ol tiie war. The 
outlines of the story are by now' sulfiriently familiar : 
the value ol the present contnhiition lies in the rich 
.store of material, partly statistual, which it offers, and 
in the coiK-lusions it reaches regarding the liiturc of 
women in industry. 'J'he moral of the styry is that 
while war-time exjieneiKe has left women more ready 
to offer llieir servaces m prodiution, theie has been 
little permanent modifii-ation ot industry which would 
make it possible to utili.se those services. 

Part 2 of the volume, dealing with ('onciliation in 
Rritish Labour, 1914-1921, is somewhat inchoate. It 
IS practically a n'prmt of reports on the promotion of 
industrial harmony and on industrial unrest, which had 
already been published elsewhere, and there is little 
evidence of sclcigion from the papers and speeches 
w'liich make up the original reports. Some excision 
and co-ordination w'ould have added to the permanent 
vailue of this section. 

The last forty pages of the volume contain a sym- 
pathetic discussion of works committees by Mr. C. G. 
Rcnold, who deals, with much breadth of vision, with 
the problems of industrial managemenl involved in the 
growth of these committees. 

Royal Sotie/y. Reports of the G/ain Pests {War) 
Committee. Nos, 1 to 10 (111 i volume). Pp. 23 + 
4<S( t 11 plates) t iS + 20 -t- 10 t 51 + 52 -I- 2S(-f 11 
plates) -h 52 1- 16. (London: liarrison and Sons, 
1918-1921) , 

Tiik Gram Pests (War) Committee was appointed by 
the ('ouneil of the Roval Society in June 1916, as the 
result ol (orrespondeiKc w'lth the Hoard of Agriculture, 
in wdiich the Board requested the Royal Society to 
appoint a committee “ m relation to the damage done 
to grain by insects.” When established, the committee 
at once took very active measure.'^ to carry out the 
work allotted to it, and published the results of the 
invTstigations which it initiated in a series of valuable 
reports. Most ol the latter have already been noticed 
in our pages and need no tiirtli< r comment. These 
refJorts have now been issued m Ijook form, together 
with a final brochure (Oct. 1920), drawn up hy the 
qhAinpan, Prof. ,W. A, Herdman, w|io has summarised 
the r^iilts of the researches and puts fohvard certain 



recommendatiojis as to 

the committee Have uhow^t- ;o^arij^ ■''thatr tjie ' 
subject of grain pests is one bf great importance to the 
Empire, and it is recommended that the State should 
assume a general responsibility for the continuance of 
the investigations. It is obvious that, if the work 
is to be placed on a permanent basis, it must be suffici- 
ently provided for in order that it may be carried to its 
logical conclusion — the practical ( ontrol of grain pests. 
The recommendations made for the provision of a ! 
nucleus organisation do not in\olve any large expendi- i 
ture of money aneb in view of the great importance | 
of the conservation of food-stnffs, it is earnestly hoped 
that the Government will see its way to establish the 
work along lines suggested by this committee. 

A. D. Imms. 

Among Primitive Peoples ni Borneo : A Description 
of the Lives, Ilahits and Cuslonn, of the Piratical . 
Head-}] miters of North Borneo By I. II Evans. 
Pp. 318. (London : .Seeley, Service and (o,, Ltd,, 
1932.) 2ii net 

The part of Borneo deseril^ed hy Mr. Evans is that i 
which is under the ( ontrol of the British I^orth Borneo | 
Company, and the peo[)les with whom he deals are three | 
in number ; the Dusuns, an Indonesian people s[)eak- j 
ing a MalayO'Pol) nesi.in language, who inhabit the 
intefior ; and the Bajaus and Illanuns, immigrants of 
Proto-Malayan stoc k wlio live on the eoast. Mr. 

, Evans is a ('.ireful observer, and his experience us an 
official of the company enahh'' him to speak with ‘ 
authority. On ninny points he is able to correct or 
supplement our pievious information. The peojiles he 
de.scrihes jiresent marked contrasts, both in tempera- 
ment and in ciillure. The Dusun is an agriculturist, 
in the mam industrious, living in independent village- 
commimities, each under a headman. In religious 
belief he is an aniimsi, and has a strong and abiding 
faitJi in omens. 'i'h(‘ coastal peoph's, on the other hancl, 
are indolent and inveterate gamblers, who, now that 
thfeir former chief industry -piracy- has been sup- 
pressed, earn their lix'ing from the sea. They are 
Mahonimedans, but lax, and their religious beliefs | 
embody many survivals of primitive beliefs, of which, 
unfortunately, Mr. Evans had opportunity to collect 
only a few e.xamplcs. 

The Island of Roi,es and her Eleven Sisters : or, the 
^ Dodecanese from the Earliest Time down to the Present 
Day, By Dr. Micliael iJ. Volonakis Pp, xxv-f438, 
(IvOndon ; Macmillan and Co. Ltd., 1922). 405. net. 

Jn, this volume the author gives an aaoimt, both his- 
torical and geograpliical, of the twelve islands lying off 
the western extremity of Asia Minor, for which the term 
“ Dodecanese has become currcait since the Italo- 
Turkish war. Of these, the most important is the 
island of Rhodes, but to English readers the names 
of others, notably Patraos, a-ssociated with St. John 
and the Book of Revelations, and Cos, the home of 
Hippocrates, will be ec[ually familiar. The author, 
himself a native'^ of the Dodecanese, rdic's, mainly upon 
literary, sources, but has ^pplemented these by the 
eviden(ie of .jur^seology.i^ UUjnismarips, .while hia^ 
intimate Jo^ koqwled^'^'fiteprov^fin^uablet 
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part in time^" of "crisis iff tbfe nffairS of maihlaEfOT^6^;/V/f 
have kept their institutions practically intact 
remote period, notwithstanding successive wafvek" 
invasion, and subjection to the Knights of St. Johii/-.^/ 
the Turk and the Italian. Hence tlus description 
the islands has a peculiar value, and the author’s fuller ^ / 
account of their archaeology and culture here promised * ^ 
will be awaited with interest. The book is exceedin^cly 
well illustrated by numerous photographs. V 

The Machinery of the Mind. By Violet M. Firth, 

Pp- 95 * (Eonclon ; G. Allen and Unwin, Ltd., ' 
1922.) 3^. 6(1. net. 

It is stated by tlie author that this volume is for the* 
edification of those w'ho have neither the time nor the' " 
training necessary for the stud)' of standard texts. '-■ 
Whether such readers will be in the position, at the ^ , 
end of its perusal, to apply its generalisation to the ' 
interpretation of their own pioblerns, or he inspired to ' 
continue the subject, is doubtful. In less than one 
hundred pages the author disposes of some of the most „ 
fundamental and debatable problems of modern psy- 
chology, but naturally there is no clue to their debat- 
able character. It may be possible to compress the 
general truths of some scicncc.s into a few pages, but 
none of the biological sciences are in tlwt position, and 
psychology least of all. In a few lines the Icehnical 
terms, sensation, percepts, cuni'cpts, images arc used 
but not explained, while complex is used in tw’-o different 
si'iises. iMialogy is useful in its pku'e, Init is very much 
over-used here : ffor is it scientifically sound to give 
as evidence in a later chapter what lias been merely ' 
asserted in an earlier one. In short this book is little 
more than an expanded dictionary of some (rei^uently 
used psychological terms with the drawback that the 
order is not alphabetical. 

Human Traits and their Social Significance. By Dr. 

Trw'in Edman. Bp. xii + 467. (London: Constable 
and Co., Llcl., n.d.) 15?. 

Thk work under notice is designed tp serv-c as a general 
introduction to the problems of contemiiorary civilisa-. 
tion. The author feels that in attempting to interpret 
the ('ondiliuns of life under which we live the psycho- . 
logical point of view is too frequently overlooked, and 
yet it is most important. Following Dr. McDougall, 
and Prof. Thorndike, he describes the fundamental 
activities which are man’s endowment, his primitive 
instincts their environmental modification and develop- 
ment, the individual difference fii endowment and the' 
part played by ‘language. While enifihasising the, 
innate clYiracter of many of man’s actions and aims, 
the author realises that there is also in ffian the power to 
reason and to put before himself ideals which he con- ; 
skiers desirable ; such ideals when embodied in .social ' 
customs, institutions, and speech become powerful , 
motives. 

The style is clear and the whole book is easy to read i 
and should prove of value to the historian, economist/;, 
and the student interested in the complexities , of 
, The subdivision of chapter,. 


JkOp. Janet gives an interesting collection of problems 
W^ch have been set in the entrance examinations for 
the Higher School of Electricity in Paris. Many of 
the problems are novel, and in spme cases it is shown 
how the solution can be obtained by several different 
mathematical methods. The examples are purely 
theoretical, so exact solutions can be given. They are 
expressed in nearly every case by algebraical formulae, 
numerical illustrations being left to the student. The 
English reader will find the latter part of the book very 
instructive, as the author frames his problems so as to 
take into accftunt mechanical as well as electrical 
considerations. For example, the instantaneous values 
of the currents depend on the moments of inertia of 
the moving parts of the machines as well as on the 
inductances of the circuits. Wc hope this innovation 
will be followed m English text-books. The students 
are supposed to have a thorough knowledge of electrical 
principles and to he familiar with the calculus. We 
can recommend this book to teachers. A. R. 


R C. Bonders. Reden geJialten bei der ^nthuUmg 
seines Denkmals in Uirechi, am 22. Juni iparA Von 
Prof. Dr. C. A. Pekelharing, Dr. Sikkel, Dr. A. R. 
Baron van Lijndcn, Dr. J. P. Fockema Andrece^ aus 
dera HoIIandischen iibcr.selzt von Paula Krais gcb. 
Engelmann. Pp. 62. (Leipzig ; W Engelmann, 
1922.) FI. I. 

The unveiling of a statue of F. ('. Donders last summer 
at Utrecht was the occasion for the delivery of several 
addresses on his lile and work. Tliese have been 
collected, translated into Gt rman and issued as a small 
illustrated booklet. Donders was the founder of 
modern teaching on the accommodation and refraction 
of the eye, his g^cat work on which was [iiihlished in 
1864. He was a prolific writer, and a list ot liis papers 
(18.1.0-1883) IS included • some of his lat^'st contribu- 
tions deal with colour-blindness. 

The Microscope : A Simple llandbooh By Conrad 
Beck, Pp. 144. (London ; R. and J. Beck, Ltd.^ 
1921.) 2S, ()(L net. 



Thuu}’ht-Cotn, By Bart Kennedy. Pp, X + 2T9. 

(London • W. Rider and Son, Ltd , 1921.) $s. net. 

The title gives no cine to the contents of this book. 
It is not, as might be imagined, one of those pseiido- 
scientific' works urging a one-sided lieliet m the all 
potence of thought, nor is it a psychological treatise 
;)n tliought-processes. ft is an attempt to consider 
5 ome ol tJie problems of life, such as dreams, con- 
iciousness, grouping, sex, etc., not as abstractions but 
IS living reahtie.s ; it is a frank acceptance ot facts as 
igainst the “ oughts ’’ and “ ils of so many writers, 
trid so far is more truly scientific than some of the 
nore apparently scientific books. The author surveys 
he umver.se wath the vision of the seer, and gives to 
)rol)lcms w'hieh are so often treated in isolation the 
xackgrouiul of relation to the universe. ^All life is lor 
urn an evei provocative mystery. He writes with a 
lenetrating imagmation, but imagination controlled 
ind vitalised by the teaching of science. It is inlerest- 
ng to read scientific problems expressed in terms of 
maginative literature. 

The Evolution of Consciousness. By A. W. Tilby. 

Pp. 256. (f.ondon ; T. Fislier Unwin, Ltfl , 1922.) 

15^. net, 

dR, Tilby writes w'itl? a vivacity and humour vvdiich 
nake his book exceedingly pleasant reading. It 
:ontain.s no original research, but it is exceptionally 
vell-mformed. The idea is outwardly very like that 
if Bergson’s creative evolution, and may have been 
uggested by it — that consciousness in every lorm, 
nstinctiye and intellectual, is a product of the evolu- 
ion of life and utilitarian in its purpose. Tlicrc is an 
issential difference, however, in the fact tlial Mr. 
['ilby recognises no interpretative principle such as 
hat which,, for Bei^gson, makes evolution creative. 
Uh1;hat teUsmsyhOs emerged #n a definite 


Mr. Beck has in thi.s little book collected lyid set out 
in elementary foian a considerable ainniml ot informa- 
tion useful to the microscopist. 'I'Ik^ ojitics of the 
instrument are described in a simpli: maimer, and a 
final chapter deals with pond-life as objects for the 
nycroscope. Published l)\ jMe^srs. R, and J. Beck, 
the book avowedly deals with the products of that 
firm, but IS none the worse for that .so long as the 
reader is aware that other makers of microscopes 
c.Kist. We can commend this aLi'ount of tlie micro- 
scope to the beginner, who will find m it clear directions 
for use and explanations of many diffieullics. 

R. T. H. 

Reports of the Progress of Applied Chemistry, Issued 
by the Society of Chemical Industry. Vol. 6, I921. 
Pp. 638. (f.ondon : Society of Clicmical Induaftry, 
46-47 Finsbury Square, n d.) 7,?. 6t/. to Members ; 
i2i. ()d. to Non-mernbers. 

Reference has previously been made m Nature to 
the, very useful annual reports is.sued by the Society ^ 
of Chemical Industry. This year the report is of the 
.same high standard as its [)rcclccessors, A particu- 
larly noteworthy feature of the separate review^s of the 
progress made during the year, each w'ritten by a 
specialist, IS tl^at the matter is treated critically., 
reports are essential to those w'ho wish to follow the 
progre.s.s of chemical industry, and .should be in the 
hands of technical chemists, teachers, and students, 
all of whom will find matter of interest m them. 

Practical Polishing and Staining. By A. W. Parkr 
house. Pp. viii + 120. (London: Bonn Bros!, Ltd., 
1922.) 8^. 6 d. net. . 

Mr. Parkhou.se writes from practical experience^ aild 
his book is a very readable and well-informed account 
of the subject. He very; properly lays stri^s^ 
importance of close co-operation between the ponder' 
f.'Jiiid ,jjiafce]r,''and Ids .book may ))e ciSCom- 
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Letters to the Editor. 

[T/tf Editor docs not hold himself responsible for 
opinion'^! expressed by his Lortepondents Neither 
can he undertake to return, or to correspond toilh 
the 'ivriters of, t ejected manuscripts intmded Jor 
this or any other pait of Na’IURI*.. No notice is 
taken of anonymous communications 1 

The Intensity of X-ray Reflection. 

In a lc'(i(^roii “Tlie Intensity of X-ray Reflection 
from Powdeied ('ly.stals ” (Na i urI'., J nly 8, p. 38), Prof 
A. IT t'ompton and Mr. N L freeman ha\ e described 
some measurements which they ha\e made on the 
reflection of X-rays b\ lock-salt, and hav'e compart'd 
their results with fixtures published by iis in the 
Philcno phi cell Mnynenic for July i<)2i (}nantitative 
measnrcnu'iits of the amount of radiation reflected 
by the crystal are of f.(r('al intt'rest, since it is piobable 
that an estimate of the wav m which the elections 
are distribdted throughout the atom may be based 
on them 

In the case of the reflection by the (100) planes of 
rock-salt, th«'v find a large' discrepancy between our 
figures and theirs, I'lu' point at issue may be put 
as follocvs Hy comparing the incident and leflected 
monochromatic X-r.iy bi'ams, and applying formula? 
calculated by narwiii and otlu'rs, it is possible to 
estimate the amount of X-ray' eneigy .scattered by 
an atom in ci'rtam dirc'ctions in terms of that scattered 
by a single electron iindc'r the same conditions As 
the angle thioiigh wlm h the lays aie scatteied is 
increased, tlu' ani])htude of the diffracted w'ave falls 
off, owing to inteileieiice bctwc'ci. the waves scattc'red 
by the elections distributed aiouc.d the centre of the 
atom In the case of the (100) retli'ction by rock-.salt, 
we found that at the angle at whuh the leflection 
takes place the effect of the 28 electrons in a pair 
of sodium and chlonm' atoms is reduced to an eflcct 
20'i times as great as that of a single electron (p 7, 
Phil. Mau , Inc cit) I'he ratio 20 1/28 is that 
indicated by in this note by Prof Compton and Mr. 
Freeman 

We obtaiiH'd an estimate foi by measurements 
made W'lth a single rock-salt crystal Prof Compton 
and Mr h'reeman detei mined the (juantity' by the 
powder method, measuring the amount of radiation 
diffracted by a layei of powdered roi k-salt spread on 
a plate, irradiated by <in X-ray lieam made homo- 
geneous by' previous rcfh'ction I'hey obtain a \alne 
of 1/'*, ec]ual to o-().), correi t to 10 per cent , and cpiote 
oiir results as giving y--o j3, a imuh lowei value 
It may' well be that our estimate is too low, for the 
reasons given by' T’rof Compton in his note, whuh 
have been fully discussed re* ently by J)arwm {Phil 
Mag., May i()2 2) Pv using the powder method, the 
extinction eifect, whuh increases the abscirption of 
the rays passing through at tlie icflecting angle, is 
partly or wholly elimin.itMl \Vc believe, however, 
that an error has bi'en made in (|uoting oui value for 
as being 0-43 We obt.iiiied 



^2 --0-515 

If this be the case, the discrepancy is not so great 
as Prof. Compton and Mr Freeman believe Thcy^ 
used the molybdenum Ka line, of wave-length 0-708 
A.U., whereas w'e used the rhodium K* line of wave- 
length 0-615 value of however, is 

independent of the wayo-lengtli for a spectrum of 
given order. , . 

Their estimate for the value of io thej^ase of the 
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{loo) reflleotionTs oi the very greatest interest. The 
measurements made with a single crystal are difficult 
to interpret for the strong reflections, on account 
of extinction, though they arc probably accurate for 
the w-eaker ones On the other hand, it is just these 
values for at small angles winch arc of the greatest 
importance, as indicating the distribution of electrons 
in the atom, paiticulaiiy in its outer confines. 

W. L. Bragg 
R W. jAMhS. 

Manchester IJnuersity, July 13 


Geology and the Primitive State of the Earth. 

I HAVE no W'lsh to depreciale the importance of 
the work of those geologists who have examined the 
older know'll locks of Ihe earth’s cru/.t and decided 
that all of them haxe been altered since they first 
became solul , but I cjiiestion whether their results 
afford the evidence concerning the piimitive state 
of the earth that is suggested by Prof A. P. Coleman 
and Piof Ct. a j. Cole (Naiurj;, June 17 and July 8). 
The deepest boring vet made is one of 2-5 km , and 
there arc few over a kilometre m depth , that is the 
extent of the crust accessible to geologists Vet the 
average thickness of sediments over tlu* continents 
IS probably some kilometies, and m many places it is 
practically certain that the thickness reaches tens of 
kilometres in addition, we have vast tlnckncsses 
of intriisiv'e and enijdive rocks. Wiiiild it be surpris- 
ing if all rocks m tlieir primitive state ha\e been 
(h'liuded away 01 biiru'd to an inaccc'ssible depth ? 

Kveii if it IS considered that a ])ie(e of primitive 
crust, still unaltered, has had an apprec'iable chance 
of being discovered and examined, I do not .see that 
the results actually found afford any evidence for the 
cold earth tiu'orv as again.st the hot earth theory. 
The primitive rocks formed by slow' accietion of 
solid planetesimals would be in a perfectly chaiacter- 
istic and recognisable ( ondilion , no sue li rock has, 
so far as I have heard, been discov'crcd, and therefore 
Prof Coleman’s arguments, if they are sound, would 
be pist as injurious to tlie planet esimal theory as to 
the hot earth theory 

liie temperatute' of the siiifacc* of the ('.irth is at 
piest'tit maintained almost wholly by solar radiation, 
and not by /,'onduction from the interior i'he rate 
of conducfioii of heat Iroin the intenor is of older 

2 cals/cm.2 sec i'lu* solar constant is about 

3 X 10-2 cals/cm 2 sec. Fven if the c'artli had a .solid 
c'rnst only a mile thick, the siiilacc* lempi'ialnre 
would .still depend wholly on the sun’s radiation, 
ihiis it vcould beconu' cool at the surface at a very 
early stage in the scilidificatiori, and 11 is not snrjirising 
that the oldest rocks sliould show evidence of water 
at the sill face 

I have published in the Montlily Notices of the 
Royal Astronomical Society, v'ol 77, 1016, pp 84-112. 
and in tlu* Proceedings of the Royal Socae’tv, vol. joo,' 
1021, pp 122-12*3, arguments that I believe to be 
fatal to the form ol the planetc'simal hyjiothesis that 
attribute*-) Ui solid plaiu'tcsimals any cosmogomcal 
importance, and poslulab's an earth that has always 
been solid No supporter of this hypothesrs has yet 
published any reply to, or acknowledgment of, the.se 
criticisms IIarolo Jeffreys. 

St. John’s College, 

Cambridge, July 10. 


f a-Partlcies as Detonators. 

The observation, recorded ^y Mr. Henderson in a 
letter to Nature of June 10. und^r the afciove, heading, 
appears to involve p^sibjfities of the greatest prac- 
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ticai importance. ,Mr. Henderson found that under 
suitable cQudltidhs an A-particle may cause the de- 
tonation of nitrogen iodide, about one a-particle in 
10’ or 10* bein^ efiective. He suggests that other 
unstable substances may be similarly altected The 
question naturally arises as to whether any of the 
explosives commonly used are siilficiently unstable 
to^be detonated in this way As they are all very 
much more stable than nitrogen iodide we \sould 
expect that the chance of an a-particle causing 
detonation would be much smaller, so that an 
explosion might only occur alter a lengtliy exposure to 
a ciipious source of a-particles Still, in view of the 
almost universal presence of small traces of radio- 
activi' matter, it is possible that some unexplained 
explosions have been brought about m this wav 
It would appear to bi' worth while to condinl an 
investigation * into the possible etlect of a-particles 
on \anous ('xplosives and detonators If it is found 
that there is even the remotest possibility of detona- 
tion occurring, precautions should be taken m the 
manufacture of explosives to reduce the radioactive 
containmation to the lowest possible value. 

H OK ACE H. Poole. 

Royal Dublin Society. July ii, 1922 


Occurrence of a Crystalline Style In the American 
Slipper Limpet {Crepidula fornicata) and its Allies. 

DuKiNUi recent investigations, (arned out with the 
aui of .1 (h)veniment gnint, on Ihe oyster bi'ds in the 
riser DIarkwater, fresJily c.mgltt spociniens of tli(‘ 
AineiKan slippi'r-limjiet [Cfcpidithi foymcalu) wen' 
exainiueil Iresh inicroscopicallv, and the inteiesting 
fact Mas established that this specK's possesses a 
crystalline style. IikIivkIimIs m'Iiu'H li.ue bei'ii out 
ot water 2^. Jioui.s 01 moie still possess 1 (‘mains of 
the style*, which has undergone pat'ial solution 
Cief)idul,L (Idlers llu'rcforc in this n'spis t fioin the 
nativ(' o\ slei (D ce/n/?':). the style of winch is freijncnt Iv 
iompI(‘t('ly dissolved within j to 5 Jioms alter indi- 
viduals aie talcen out of v\<'iter, .ind is (onipletely dis- 
,solv('d 11' all specimens aJtei about 10 hours out of 
water ^ 

In Ihe vie ol ('repidula oicasional Spiioe hades 
{('yi‘ifispii'ci [udhunii weic seen, but not ideiitdied 
i>v analogy d was suggested th.it the allies ol 
Cu'jndiil.i should .ilso possess a crAstalline style, and 
an examination of fresh speiainens at Plymouth at 
('nice ])io\ed tlie smniisc correct m the case of the 
s[H'cies Cf{lvpty(('a (hutoisis and ('apu/ns huiiguyuii'^ 
It IS liighly probable, therelorc, th.it a cryst.illine 
styh* is pr(*sent m the wliole ot tlie C’ab plia-KUe 
and tlie ( apuhda* , it is also not irnprob.ibh that a 
style may be present in all sedentary' non-parasitic 
Streptoneura • 

T have long suspected that a •crystalline style — 
particnl.irly in molluso — is associated with a mode 
of fc'cdmg whic'h consists essentially in the cajiture 
of planktonic organisms liy mucus controlled by 
harmonised ciliaty meclianisms 'I'lie discovery of a 
cryst.allme style m Crepidula and sonic ot its allies, 
which all feed in the manner inentioned, lends some 
support to this idea : but too little is known of the 
habits of other gastropods which delinitcly possess a 
style, to permit of a general correlation of the presence 
of style with capture of food by means of mucus. 
Some indications have been obtained by rough kurried 
experiments that the style substance is £#good solvent 
for mucus and if this observation can be confirmed 
it may well be shoyi^jn that the . dissolving of ,the 
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mucus enveloping lood-mas.ses is one of the most 
important functions of the crystalline style, 

J, H. Orton, 

The Marine Jhological Laboratory, 

Plynnonth, July 13 


Sense of Smell in Blfds. 

In the issue of Naturi for J line 1 7 tliere is a discus- 
sion on the inadequai y ot prt'senf observations on the 
sense of smell m buds Perhaps the following notes 
would lie of interest, d'hev .'ue from an account of 
the habits of the birds of Tnnid.ul which will bo 
piiblislied shortly by tlu' Dopartnu'iit of Agriculture 
of th.it island 

On September 20, I observed large number.s 

of the black vulture {Catharits pi’tois) collected on 
and round a field winch h.id recently been experi- 
mentally manured with lujiiid sl.inghtei -house refii.se 
and could be smelt a ([uarlei of a mile aw.iy, although 
nothing was visible to the eyi' A few red headed 
vultures {Cathexyte^ mtin) wen* .dso •present. In 
Panama tlie same Imds ijuicklv fi'mnd tlie body of 
an amm.al that I put c lose to the trunk ol a thick tree, 
i|uite invisible from .iboNc 

Still mure iiUc'rcsting is an obsi'ivation by Hart 
(Jhill Dept Agi 'riuiidad 11 , p 155). wiio records 
that Cai/iaytt's jadnis used to collect in the morning 
hours oil trees ne.'ir a pl.mt of A yistolm kut gigas v 
stuyti’vantt w'huh was llowermg, and which has a 
particiil<ul]y stioiig odour I hcie can be no doubt 
that these birds have ,iu ellicieiit sc'iisc of smell. At 
the* saim* time 1 think th.it their cougiogation m 
niimbeis is due to watching the moxemc'iits of their 
neighbours ( 1 ! W'lliiAMS. 

]\imistry of Agriculture, ('airo, Egypt, 

June 29. 


The Skull of Sir Thomas Browne. 

1 1 ma\ b(' known to some rcadeis of N vture that 
IIk' skull of Sii 'I hoinas Browne lias ic'ccmtly been 
leinteiied .il Norwich, but th.d piec louslj' it came 
to l.ondon, where* c.irc'fni mcsisiiii'mc'iits, drawings, 
tind tiacings of it wc're made' It is juopo.sed to 
pulilish ,i full .Keount of the skull in liioDictyifxa, but 
It would .idd much to the interest of (Ik* proposed 
moiiogniph if It wc're aecompanied l)\' ri sc*ries of 
leprodiK tioiis ol tile portraits and cngiavings of one 
ol the iiKjst uotc’woithy of Englishmen wdiu have 
combined the study of medicine with tlu' pursuit 
of 111 era tun* 

'I'lu* large* number of plates reipiived to illustrate 
achxpi.itcly the* 1 elation ot the skull to the portraits 
renders -Milder the present conditions of both printing 
and ilhistiatn e work — tlu* apiiearancc* of .1 complete 
inonogr.iph, such as we desin* to see issued, veiy* 
dilficull We ptojiose, tlK'rcfore, to issue one hun- 
died copies of the monograph at tlu- price of one 
guuu'a each, it lovers of Sir 'riiomas Prowme can be 
found m .ulequate niinibcis to siihscnbe for copies. 
Will >cm kiiidlv permit ns to apjieal through your 
columns foi the names of those who are willing to 
aid 111 tins .scheme for putting on permanent record 
the physical aspect of tin* author of the “ Religio 
niedici,” 'wdio, by that and his other works, has won 
a unique position in tlie heart as well as in the mind 
ot everv' cultured Eiiglisliman Willingness to sub- 
scribe may be notified to eithei of the undersigned 
a^ tlie Royal College of Surgeons, LincoJn-Inn Inelds, 
and University ('ollege,* ].oudon, respectively. 

Arthur Keith. 
Karl Pearson 

LofidoT?. JuJy 12. 
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-Bloomsbilry and’ ^X^iawi;^ 

By T. Lt.’riuMBERstoNfi; ' ' ’ 


B loomsbury, orif>:inally Lomosbury, was in 
ancient days a rciir^'d village, renowned for its 
wholesome and pleasant air, situated with its manor 
near the prescat Bloomsbury Scjuare. 'I'he Royal 
mews, established here, were burnt down m 1537, wjien 
the hawks and stec'ds were removed to ('haring ('ross. 
Two great houses were in the neighbourhood — 
Montagu House, which became the British Museum, 
and Southampton House, afterwards called Bedford 
I House, near the jiresent Russell Scjuare. 'I’o the north, 


was preserved by the ancient landladies, 
cherished the belief that Great Onnonde Street Vai; 
the hub of the fashionable world. , 

The British Museum forms the natural centre of the , 
district. Its establishment was due to a man of high 
sc’ientific attainments, Sir Hans Sloane, a physician/ 
who for a quarter of a century was president of the 
t'ollege of Physicians. He accumulated at his house, 
in ('helsca a vmst and varied c'ollection of books and 
manuscripts, objects of natural history, and w'orks of 
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Stretching towards Hampstead and Highgate, was art, which he dirc^^ted l)y his will should be offered to 
open country with irregular patclies, frequented by the natiori on favourable terms. After his death, in 
duellists, and the scene of robbery, murder, and every 1753, an Act of Parliament was passed ap{3r()vjng the 
form of depravity. acquisition of the colk'ction, together with the Harleian 

Russell Square was built at the beginning of the Library of Manuscripts and the (ottoman Library ; 
nineteenth century, and became the resort of “ gentle- and to hou.se the collc'ctions the Government purchaseef 
men of the long robe.” In those days, or somewhat Montagu House, raising for tliis purpose, by means of 
earlier, Great Ormonde Street was a centre of fashion, a lottery, the .sum of 100,000/., of which 20,000/. was 
but in course of time the district lost caste, and it was used for the purchase of the Sloane Collection. The;^ 
accounted a mark of high breeding not to know the museum was opened m 1759, and 'ever since haS^ beenJ, 
* locality." Croker inejuired in Ihe House of Commons, availaole tor ^ studious, and curious persons,,^’ 

“ Where Russell Square is recorded, however, , the^ official, regulations/-'. In itS'^r^ensi.y^ 0 finb 4 ^^|;j 

that the dignitypf this once Of ^ 
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"T't “**; — required. The 
-present building was designed by Sir Robert Smirke. 
■It was commenced in 1846 and cost 800,000/., an 
•amount which is worth remembering in view 0/ the 
fanciful estimates of the cost of housing the University 
of London on the adjoining site. The dome of the 
library is said to be the largest in the world, with the 
exception of the Pantheon at Rome. The north exten- 
sion IS a recent addition of great architectural dignity. 

, 7 ’he next most important building in Bloomsbury 
is undoubtedly University College in Gower Street 
founded in 1826 to afford “literary and scientific 
education at a moderate expense.” Tom (ampbelb 
, the poet, and 'Lord Brougham share the credit for its 
loundation. Campbell, m his letter to the Times, 
suggested that a number of the “ middling gentry ”* 
in London would be prepared to pay 50/ to'^furrush 
the inside of their skulls, that being the amount 
willingly paid for a full-bottomed periwig for external 
adornment. The College was nicknamed Brougham’s 
“patent omnibus” as a play on the motto Palms 
omnibus Scientia. From the first, howe\'er, the ideals 
of the College were high and comprehensive. “ May 
God,” prayed H.R.II the lJuke of Sussex m layiivMhe 
found, ition stone on April 30, i.S-y-at should be noted 
that the centenary of this auspicious event is rapidly 
approaching- “ bless the undertaking which we have 
i'O happily commenced, and make it prosper for the 

inniuir I, . I ‘ 
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I ' \ ' plu^pc^ lor me 

Jionour, liappmess, and glory, not only of the metropolis 
f the wliolc country.” Thi.s odour of sanctity 


but of ^ , 

w'as short-lived, for the CFurch *^irt 7 's\ 7 gmatrcT th^^ 
■ “ ^'^^cllcss College,” and established 

Ring s ( ollege m the Strand as an antidote. Never- 
theless, the Duke’s prayer h.as been answered ; the 
hare fact of tlie inclusion of Lister’s name m the list of 
distinguished alumni would be .sufficient proof. After 
the ceremony the companv dined together at the 
i^reemasons’ Tavern, thus establishing an earlv 
tradition i ^ good-fellowship. The beautiful buildings 
with the ch.racterislic portico and gr*iccful cupola 
were designed bv William Wilkins, the architect of the 
National Galleiy. 

rh(' College is not included in the photograph, but 
to tiK’ iiorll. of the llnti.sl, Museum are to l,c seen the 
our plots rc ently purchased hy the Goverritnenl lor 
the new headquarters of tlie University of i,ondon. 
the nhole of forrington Square and parts of Russell 
and yjimrn Squares also helons to the Uooersity 
site of 1 1 J acres, to which it is proposed to move Kind’s 
tollcge also m the fiWncss of time. Tins is not the 
occasion to attempt even the bnefcit summary of the 
coiilroversy winch has ra;;ed round tins question durinir 
he past e even years One point is, however, ^lertineiit, 
a It IS Illustrated hy the photograph. It has been 
Charged against the site that its division into four plots 
^ a great disadvantage. Could it not be urged with 
qual force that this is one of its greatest advantages .? 
the lour plots will permit of the construction of a 
pup of welldighted and ventilated buildings, with 
umerous entrances .and appropriate purposes. The 
ppative of a mammoth single huilding would m- 
from defects of lighting andyentilation, 
ttoough live wt«te , 

^ - 


of pie involved in pacing long corridors. The modern 
, eiyic umversily must be, literally .and &omively, 
on the street rather than in .some secluded grove. As 
will be seen one of the plots i.s occupied by Some 
wooden buildmg.s, which Ivivc been aciiuircd by the 
University Union Society from the Young Men's 
Uiristian Associalion as a temporary home. Immedi- 
ately to the north is the University Instiliite ot Histori- 
cal Research, estahhshed last year lor the benefit of 
^iidents pursuing their investigations at the British 
Museum, the Bublio Record Office, and other archives, 
lliere they will come “to discuss their problems and 
results, and to retene that or.il guidance for which 
they are properly defiarrcd m hhranes and manuscript 
departments.” The Institute in, dudes departments 
or I'.iighsh and Colonial histurj-, nav.d and military 
Instory, the hisUiry of London, and of various foreign 
countries, and palieography. The plan i, admittedly 
■ opportunist rather than ideal,” hut ihe Institute 
m.ay ser\ e as ,i model and forerunner Ut numerous 
Umversitv liistitiiles lor spc.sal studies. Between 
l he wooden huildmgs and Cower Street i.s (he site of 
p new Inslitule of Ruhlie Health to be established 
by the Rockelcllcr FouiuJaUun. 

Blopsbury has many interesting associations, as 
the plaquc.s fixed to its liouse.s testily. .The.se are 
mo.slly literary or arti.stir, hut occasionally scientific. 
At the Bedford S((iuire end of Gower Street is the houge 
where Cavcndisli, the chemist and philosuplier, lived 
ior .some years. The house became packed with books 
and apparatus, and another in Dean Street, Soho, was 
taken a^ a lihrarx When CavendLsh wanted a book 
lie signed a toriml leceipt. Jvnormously wealthy he 
made no use ol !u.s money, ibs daily fare consisted 
ot legs of mutton ; and it is said that when his servant 
informed him tliat the one leg ul mutton m the hpuse 
would not be suriieient lor the company, Cavendish 
Instructed him to gel another. Such .simple direct 
answeis to dilfiouli questions arc the acid lest of great- 
ness Wc read al.so that Cavendish gave to Humphry 
Davy some bits of platinum for his' experiments, and 
Visited him to see the n^sult.s ot his experiments on the 
decomposition of the alkalis. He died m 1810. 

While the bloornsbury landlady, to whom respectful 
Iributc lias already iiccn paid, remains extant, the 
district, as a whole, is r.ipidly changing m charapter. 
Russell bquare and Jjcdlord Square and the adjoining 
streets provide accommodation for a large number of 
learned and other societies ot an academic character 
and for several teaching institutions connected with 
the University of London, in addition to those already 
mentioned. 'J'he district is tavoured by' foreign con^ 
sulatcs, the legal, architectural, and other professions 
and by busine.ss conprns ior administrative purposes! 

Jt certainly offers many attractions m its “ wholesome 
and pleasant air, ’ its nearness to the great railway 
termini, its dignity and traditions, its iaint historical 
aroma, its .spacious squares and wide streets. As 
London grows, a process which continues without rest 
or abatement, the importance ot its central areas must 
be accentuated for all public and private purposes 
mv^ilving the visitation or meeting together of people 
from the environs of the city. Therefore, Wh^^^^r 
Its detraetdrs may- allege, the future of Bloomsbiirv 

- . 7 ^ I- ' - 
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The Physiology of Life in the Andes.^ 

By T- Barcroft, C.B.E., F.R.S. 


fl 1 C rerent expi'dition lo Peru was initialed under 
the aiispu'es of the* Royal Society. So far as 
the British members were concerned, it was finamed in 
part hy a •'rant made by that body, in part [ly two 
sulistantial j)ri\ale subsrription.s from Sir Robert 
Hadfield, then on tlie C'ouru il of the Royal Society, and 
Sir Peter Mackie, who has on previous (xrasions been a 
staunch supporter of anthropolopical researili under- 
taken by the Royal Soi'iel). In part also its expenses 
were met by .yrants from the Moiay and ('arnegie funds 
m Kdinburgh. These grants paid some of the expenses 
of the expedition as a whole, together with the personal 
expenses ol three of its members— namely, Dr. J. (', 
Meakins, professor of therapeiitu's n> Edinburgh; Mr. 
J. H. Doggart ol King’s ('ollege, Cambridge ; and myself. 
The project was warmly supported by a number of 
institutions on the American continent, each of which 
sent a member of the jiarl y at its own expense Harvard 
Medical School was represented by Dr. Bock, Dr 
Forbes, and jointly with Toronto Medical School by 
Prof. Redfield ; the J’rcsbyterian Ilosjntal, Mew York, 
by Dr. George 1 farroji ; and the Rockeieller Institute by 
Dr. Carl Bmger 'I'he American and British parties 
sailed from New York and Liverpool re.spei'tively m the 
middle ol November, the .Xmeraan section arriving in 
Peru a fortnight or more before we did. 

I have perhaps given the impression that the party 
consisted of two sections from different continents, 
sharply marked off from one ano.her, and neitlier of 
which had seen the other before. This impression is 
erroneoits, tor the whole idea of the expedition grew 
from the fertile soil of collaboration in the rescan lies 
carried out undcT a single roof. Dr Redfield and Dr. 
Bock had been working m ('arnbriclge (England) 
tliroughoiit the pievious vear, and Dr. llarrop had 
been there tor a short time. There the scheme had 
been hate lied, the methods siaiidaidiscd, and a number 
of tjie controls carried out. 

Why did we go to I’eru, or, more precisely, to Cerro 
de Pasco ^ 'I'lii (giestion may most easily be answered 
by comparing Peru with some of the other localities to 
winch we might have gone, and to which others have 
gone before us , ioi examjile, .Monte Rosa, Pike's Peak 
in Colorado, the Peak of Teneriffc, and the Himalayas 
Without going at length into the merits ot each, the 
adv'antages ol Peru will he suHieiently apparent il I 
compare it to one of the above, and 1 will select one ol 
which I have personal cxperienie, namely, the Peak ot 
Teneriffe. Peru and Tencrilic have in common the 
merit of being dose to the sea in either case the 
baggage can be put on board at Liverpool or Southamp- 
ton and taken to your mountain base without further 
tran.shipraent. JVru, however, possesses the first 
necessity of laboratory ecjuipincnt — an abundant supply 
of water- -up to a height of t6,ooo ft., 4000 ft. 
higher than the Peak. In the latter plaic the highest 
altitude at which I know of water i.s 7000 ft., while at 
11,000 ft. — near the situation of the Alta Vista hut— 
there is an icc-cav'e from which water may he ohlaiwed 
by melting the ice. 

Again, the conditions of transport are vastly different 

’ f rom a dUcouise delivered at the Royal Institution on Friday, Juno 9 
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in Pefu from what they are in Teneriffe, In Teneriffe 
everv'thing goes up the mountains by mule. The 
amount of apparatus which can be taken up is there,- 
fore small ; and if it arrives whole at its destination the 
w'orker is tortunate. If it arrives broken, there is little 
hope ot mending it. We were very fortunate, at an 
early stage of our preparations, m getting in touch with 
Mr. Oliver Bury, the chairman of the Peruvian Cor- 
poration The Peruvian Corporation owns, among 
other railways, tlie tiunk line which goes directly in- 
land from Lima, climbs the Andes to a lieight of almost 
16,000 ft., and then drops down to Oroya (12,000 ft.), 
situated on the pampa between the two* parallel ranges 
ot the ('ordilleras. k’rom Oroya railw'ays run north 
to Huani'ayo, and .south to Cerro de Pasco (14,200 ft.), 
which phuc was to become our principal seat of opera- 
tions. To the Peruvian Corfioration we owe our 
laboratory. For the purpose we were assigned a luggage 
van. 45 ft. in length, together with a goods van which 
we used as a store ; anil these they offered to take to 
any locality on their system at which we desired to 
work. While the American members of the parly 
awaited our arrival at Lima, they fitted up the luggage 
van and made a very fine lalxiratory of it. At one side 
the door was closed up and windows jiut in its place, 
henclies and shelves were fitted, eleitriral wiimg was 
installed, and ultimately we had electric light, power, 
and heat. What greater contrast in cthciciuy could 
exist than between our mobile laboratory' at Cerro, 
jacked up off the bogies to prevent vibration, fitted 
with X-ray plant and afijiaratus for the measurements 
of hydrogen ions, on one hand, and the Alta \ista Hut 
in Tenerifle, with its paraffin stoves vvhicli emitted little 
hut <?muts and barely suffued to melt a few handfuls of 
ue Of more account, however, than all these adv.in- 
tages was the fact that, up to an altitude of 16,000 It. 
m Pei 11 there is a pojnilation most of wha li is i onni cted 
with the mining industry This population may he 
divided into4wo categoiies, namely, the Anglo-Saxon 
offii lals and the native labourers. The latter are ot 
Indian descent, and as a race have lived at this nllitiide 
lor many generations in Ceiio they are designated 
“ Cliolo,” a name that has no exact anthropological 
signifii aiu'e, but 1 shall use it and so avoid an assump- 
tion of anthropologK'al knowledge which I do not^ 
possess. 

To judge from the customs which prevail m the out- 
lying villages, the Cholo is not far remov ed from a very 
primitive civilisation. Within a mule-ridc of Gollaris- 
quisgu there are communities in which private owner- 
ship of land does not exist ; the land, as in some of the 
Russian cBmmunilies which are, or were, on the Canadian 
prairie, belongs to the village. The produce, if the 
village is small, 1.'. placed in the church , in the larger 
villages there is a store for this purpose. If the stock 
of some commodity has run out, some person goes to 
such a market as Huancayo and buy^s some more, not 
for himself, hut for the village. I said “buys^’; but 
there are places to which money ha^» scarcely penetrated^ 
and v^here the cxi'hange of commodities is still a process 
of barter. The condition of medical science in these 
villages may ,be gathered' from the fact that such 
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nostrums ‘as Iwrs^ung and Well-Kept human urine 
occupy an honourable place in the phailnacopoeia, and 
that a custom appears to linger by which, when the 
practitioner has done his best— or worst— and failed, 
the services of another official are called in. He is the 
“ despenador ” or “ putter out of pain.” I need say 
no more of his or her duties than to give the following 
quotation from J 3 ensley’s “ Spanish and English 
Dictionary ” : ‘‘ Despenadora— a woman who is 

supposed to push her elbow into the stomach or breast 
of dying [lersons to relieve them from agony.” ^ 

ft seems clear then that the Cholo, not the Cholo of 
Orro (le Easeo or Oroya, but of some of the far out- 
lying districts, has been little touched by the Spanish 
or even the fnca civilisation, and that in him wc have 
a subject for physiological research whose like has 
varied little for generations. In physique he is short 
in stature and sallow, or with some lilood m his cheeks. 
'I'hat jiurt of his anatomy which was principally of 
interest to our party was his chest. We made a con- 
siderable number of chest measurements. As regards 
the cliest (ircumference the following statement sums 
up our findings. Wo based our measurements on 
Prof. Dreyer’s tables, accepting his estimate of llie 
normal ratio bctvvei'n the trunk length and the chest 
( ircumleniice. We ascertained that the average 
(iu iimlercnce of the ('hole cliests whidi we measured 
vcoiild noniially be 70 cm. It was, in point of fact. 
<12 (111 As a rough check vve- measured our own 
mint > lu’st ratios and those of the Arnerii'anand Mntish 
eiiginecis, a community of fine [ihysical development 
The c'lKiimferenee of the Anglo-Saxons vv.is little in 
excess ol 1 )re) eTs estimate. The lowe.st level at wlm h 
we c'ame across one of these small people with chests 
whi( h a])[)eared out of proportion to llie rest of his 
stature was at I\Iatueana ((Sooo ft ), and on inquiry 
we found that he was a nalivT ol Huaneavo (12,000 It ). 

d’o pass to the more stru'tly physiological asjieds of 
the work of the expedition, one must reflect that the 
desire to investigate mountain sickness goes back at 
least lo tie middle ot the last c'entury It is remark- 
ahle, when ('iie comes to think ol it, h«w recently our 
knowledge (jl the c<iusatiun ot disea.se lias grown 
The' lure of luountam su'kness to the physiedogist lay 
originally 111 the l.u t th.it it was a disease to vvhirh a 
delhinc (.uise eoiild bi‘ assigned Vhni go a eertam 
height ii|) tiie mouiUain- any mountain- and when 
youi ascent I'orrcspoiicls to a given fall m the barometer 
you '.iittei troiiiTuountain sickness; when you clc'si. end, 
the rnaladv leaves vou. Mountain sickness, co as it is 
eallccl m Peru, “ seroehe.” seemed lo foim a sort of 
opening into the cetuMogy of disease. 

Jn recent )ears the centre of iai crest has to some 
extent shifted. The cause of mountain sickness is 
universally regarded as insufficient oxygei? supply to 
the tissues of the body, though there may still be some 
doubt as to the directness ot the conne.xion between 
tlic deficiency of oxygen pressure m the blood and the 
ac'tivity of the nerve cells responsible for the continence 
of fooci in the stomach. Interest latterly has centred 
rather around the methods which the body has at its 
disposal for adapting itself to such a conciition. But 
the same thread still runs through the iabrrt: ; this 

* I am Indebted fat this quotation and much else to, Mr. Murdock, niatuigec 
of the oOaf mina at QaiUiuar^cha. , ^ 
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particular instance of adaptation to environment is 
studied because our knowledge of the conditions with 
which the body has to deal are so exact and the con- 
ditions them.selvx-s so easily procliu'ed or aliolislied. 

Partly, of course, it lui'^ another interest, namely, 
that imperfect oxygenation ot the blood is a factor in 
11 number of pulmonary conifilaints and an analysis 
of those c'omplamts demands an mvx’stigation of this 
particular fac tor. That is the clefmitelv' medical aspect, 
of vvliicii I shall say but little. Rather I shall turn my 
attention lo the extent to which adaptation cun take 
place, and the means by whu h it is brought about. 

Some of llie ( holos a]ipear at first sight to have 
acquired an astonishing (apatitv' lor physical effort 
at liigli altitudes. An example may he cited. Near 
( erro de I’asco there is a mine worked in the old 
Spanish way. Jhc ore is raised from the bow''els of 
the earth on tlie hacks of porters, who carry their 
loads uj) a rude staircase. The mine is about 250 feet 
below the surface, and the stain a.sc about 650 feet in 
length. It o[)en.s under a sort of hut. The first porter 
whom wc saw emerge was a little lellow, who said 
that he was ten years old. We so lar doubled his 
word as to place bis age at thirteen or fourteen years. 
He had on his hack a load ol 01 e which I estimated at 
40 lbs. --and that at an altitude at whu h thf barometer 
stood at only 458 mm , or about 18 jinlies. Shortly a 
more mature boy ajipeared perhaps .sevx'nteen or 
eigliteen years ol age — his load was about 100 lbs. 
To understand these feats, it must be remembered 
that exenise may Ik* of two kinds, spasmodic or con- 
tinuous. fn the case ot continuous exercise, such a.s 
that of long-distance running, llie snhjci t must maintain 
an approximate e(|uilil)rium between the oxygen which 
he uses and tliat whuh he absorbs. Hii, oxvgen 
account must, so to sjieak, balaiue approximatefy at 
any givum time In the i ase of sj)<ismodic exercise 
It is otherwise It the subject is pivp.ired W the 
exercise to revise attei a very short time, he may ex- 
pend oxygen at a greater rate than lie takes it in, and 
thus overdraw Ins oxygen account A limit is, how- 
ever. set to tlie overdraft, and when that limit is 
real lu'd he must rest till his oxv'gen account has 
righted itself. This tormed the subject of a most 
interesting investigation carruxl out bv Jtr. Lupton 
recently in the laboratory of Prof A. W Hill. The 
porters in tlie old Spanish mine raise their loads by 
a series ol spasmodic efforts, each of which is followed 
by .1 rest ol considerable length acconqianied by great 
respirator) distress 

Ot the means liy which ihi' body acclimatises itself* 
to oxvgen w'ant, real or alleged, we investigated the 
following . 

i. Secretion of oxygen by the pulmonary epithelimn. 
Numerous direct estim.il ions w ere made ol the oxygen 
pressure in the arterial blood, and m the alveolar 
air. The two usually c'ame out vvithm two or three 
millimetres of one another, winch is apjiroximately the 
experimental error of the method. Siicji a coincidence 
can only mean that the oxygen jiasscs into the blood 
by a process of diffusion through the very attenuated 
p^irtilion of epithelium which separates the air from 
the blood in the lung. • Thus the view that the lung, 
could enable the body gradually to overcome the 
effects of altitude by creating a sort of forced draught 
' , '-h-k. * 4 ' ' 
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and mainti^’flilig 't]fie 4 ,qxyffeit pi^j|re m/'tlie, 
at its sea-leyef value is unfonndedl ^ 

However/ the blood as it leaves. the lung^rnust 
contain appreciably less oxygen than its hamoglobin 
would normally absorb. Jt is, to use the American 
phrase, twsaturated to a considerable degree. Such 
blood, of course, would lack the bright scarlet colour 
of ttue arterial blood. The actual colour of the blood 
as withdrawn from the radial artery entirely bore out 
this view ; as it flowed into the syringe it was of a 
dull red colour often verging on chocolate, and in the 
case of the natives was 82-86 per cent, saturated with 
oxygen, instead of 95-96 per cent, as at the sea level. 

Curves giving the relation between the percentage 
saturation of the blood and the partial pressure of 
oxygen in lungs at Lima and (ierro de Pasca for different 
members of the party are shown in Ivg. i, from which 


df^siitmtidn Ijodd^ v|i,V . f/ 
While the incre^ed vehtilktioft of the littig hSid beeti ,, 
demonstrated by previous observers, the mechanisftt';' 
which was responsible for it had been much in dispiite;'^ 
This we investigated. The mechanism of hypernoea'J 
at rest seems to be that first suggested by Haldane/' 
namely, that the want of oxygen heightens the activity 
respiratory of the respiratory centre, resulting in a 
I mild degree of forced respiration — so mild as not to“ 
be apparent to the subject, yet sufficient to reduce 
the carbon dioxide content of his blood. Incidentally , 
this process acting alone would make the blood more 
alkaline. The measurements of hydrogen ion con- ' 
centration in the blood of persons at^ rest bore out 
this view ; either the blood was more alkaline than 
at .sea level, or it was of approximately the same 



reaction. 

The effect of exercise on the blood has 
been more fully investigated, though for the 
most part by indirect methods. (Jiir results 
support those already obtained, namely, that 
a given increment m the hydrogen 1011 con- 
centration of the blood is produced by less 
exercise at high altitudes tlian at the sea 
level. Thus the dyspnoea of exercise is the 
cumulative effect of two factors — an in- 
creased response of the respiratory centie 
to a given stimulus, and an increase in the 
Stimulus evoking the response 

3. I have already alluded to the size ot 
the Cholos chest With it appears to be 
associated an interesting modification of its 
configuration Fig. 2 show.s two X-ray photos 
of the left sides oi two chests photographed 
trom behind. Both pictures were made at 
Cerro dc Pasco. I'hat on the right is my own, 
and is fairly typical of our party ; that on 
the left IS a typical Cholo cJiest. There 


it is/apparent that at high altitudes the partial press- 
ure required to secure a percentage saturation sufli- 
cient for life decn'ases considerably. 

The establishment of tlie fart that life can be sup- 
ported with some degree ot elFicicncy with the blood 
in this condition is of great importance, because m 
recent years there has been a tendency to assume that 
a /small degree of unsaturation of the arterial blood 
must of necessity produce very grave results. Fig. i 
^ shows that there is some adjustment of the blood to 
the new, conditions. At Cerro the unsaturation of 
thCj blood was written on the faces of the inhabitants. 
Any oke who hud any colour in his face was appreci- 
ably -cyanosed. 

2. Increased pulmonary ventilation has been shown 
by all recent observers to be of great importance as 
a factor in adaptation to high altitudes. In our case, 
hkd our respiration been the same in rate and depth 
at Cerro as it was at Lima we would have had about 


40 pressure mm. of carbonic acid and 35 mm. pressure 
of oxygen in the air of our lungs. In fact, owing to 
increased respiratory effort, we reduced the carbolic 



is a marked difference in the angle at wliich 
the ribs are carried ; my own slope down from the 
vertebral coh nm at a quite considerable angle, 
while those ol the native are much mure hon/.onial. 
It .seems highly probable that this horizontal uirriagc 
of (he ribs indicates a compensatory effort designed 
to increase the facility with which the blood obtains 
oxygen, for it is acquired at sea level by persons 
suffering from emphysema and other complaints in 
which there is shortness ot breath. * Several of the 
mining engineers, ot whose chests wc took radiograms, 
showed a similar tendency. At this point another 
peculiar physical conformation* may be mentioned, 
namely, clubbing of the fingers, which, when found 
at .sea level, is frequently associated with some trouble 
which prevents sufficient oxygen from reaching the 
extremities. Tliough they are not the rule, clubbed 
fingers arc by no means unusual at Cerro dc Pasco 
in persons without any circulatory or respiratory lesion. 

4. An increase in the number of red blood corpuscles 
in each cubic mm. of blood has long been known to 
occur at high altitudes. Systematic researches carried 
out principally under the direction of Dr. Haldane ' 
have Shown ^that the increase in the number of tedr/ 
- blo<^ corpuscle^ is^dssoqiated with an. i^icrease the •' 




ik ^th6 recj'^fiopd coipusdk confef ■ 
<ni it the pecyliariy useful property of acquiring more 
•oxygen when exposed to rare atmospheres than is 
"the case with normal blood. 

' c. Wc sought in vain for any such form of acclimati- 
sation as might be afforded by the driving of an in- 
creased volume of blood round the bod)- in unit time. 
A rather natural suppo.sition would be that, if the 
haemoglobin of each cubic centimetre of blood were 
kleficient in oxygen, the tissues might be fed with 
sufficient oxygen by the simple process of giving them 
more blood ; l)ut this is not so. It is true the heart 
quickened with exercise, but the quickening seems to 
have been rather a signal of distre.ss than a com- 
pensatory mechanism: 

Three principal forms of compensa- 
tion ha\ e been described : they are 
increased total ventilation, increased 
expansion of the chest, increased 
hamiuglobin, and increased affinity of 
the blood for oxygen; their relatne 
importance is a matter for future 
reseanii. Jointly or severally they 
mav mitigate the effects of oxygen 
want, but they cannot entirely abolish 
them; at some altitude the human 
frame must always siu^cumb. VVe 
were naturally somewhat interested 
m the question of whether wc tould 
foretell which of our own parly 
would succumb most quickly, and 
^ a rious members of the party worked 
out systems of prophecy which differed 
not only in character but in the [iro- 
phelic order in which the various 
individuals would prove susceptible 
to altitude. One of these proved 
quite successful. It was based on 
the deterrn. cation of Bohr’s diffusion 
constant (tln' latio of the quantity of 
oxygen, absorbed per minute to tlic 
average difference of pressure hetwfcen 
the oxygen in the alveolar spaces 
and alveolar capillaries) for the lung, and was 
suggested by Prof. Krogh. The rnemhers of the 
expedition could be divided into two distinct groups 
-those who had a constant for oxygen of more 
than 40 and those who had a constant less than tliat 
figure. One group with the higher diffusion constant 
suffered from obt^ious »ymptomb of mountain sickness, 
while the other did not. It is true that ol the four 
who suffered the salient feature was different in each 
case : in one it was faintness, in another votniting, in 
a third high temperature and intense headache, and 
in the fourth deafness and indistinct vision. Only 
further research can show whether the coincidence 
was fortuitous, or whether any causal relation exists 
between the diffusion constant and the tendency to 
seroche.” The hint, however, seemed to be worth 
taking, and in consequence an arrangement has been 
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, alsfi-bakefjsoffie 

us f)y everjr tiTift ^ith 'whom 
'we (kme in' contact in Peru, from thk’^ President 
down to the humblest emplo)'ee of the Cerro de l^asco 
Copper Corporation. Of th^ manager and thk'Omdials ' 
of this company we can only say that their' kiiidness 
in placing themselves and their resources Out* 
disposal was one of the most potent factors in ortabling . 
us to achieve such scientifK' results as we Obtained. 

No less can be said of the officials of the pacific 
Steam Navigation Company ■ 

The problem of Everest from the point of view of' 
physiology, upon which our work m the Andes tbroVys 
some light, may be stated thus • ^ ^ 

Ivvcry cub’c centimetre (»t arterial Mood which l^V)^s' ^ 
the lung mii.st contain a certain (luantity ot 




expressed as .1 perecntagc ol the maximum which the 
blood <'an hold, it life is to he maintained at ^ level ? 
consistent with an) degree ol efficiency, ft is ,not 
know'n what this (juantity of oxygen may be. 'Thfi 
following considerations, howev'er, give some duo to it : > 

{a) Let the maximum quantity of oxygen (shown., 
on the ordinate ot the graph in Fig. i) which the blood 
( an hold be called roo. 

(h) There is a certain relation in the blood for normal 
{lersons between llic amount of oxygen it can hold and 
the pressure of oxygen to which it is exposed; that - 
relation is shown m the graph labelled “ normal.” 
(The partial pressure of oxygen forms the abkissh;) 

At the sea level the oxygen pressure in the lung is about *' 
100 mm. and the quantity of oxygen in thd Wood 
96 per cent, of the possible load. (See the p^int A on 
th» graph.) 

(t) Until recently it: Was supposed that pe' * 


3 did rtOtal^er,,andiherefOre the graph ^laWled, “ normal ” 
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{d) Also the most competent aythorities regarded 
an oxygen load of about .90 per cent, of the possible 
niax/niurii as being required for the conduct of life— 
apart frozn short exposures. 

(r) The probable partud pressure of oxygen in the 
lungs at 25,000-30,000 feet is ealrulaled by a prore.ss of 
cxterpolation to be about 30 min. f'ombining r, d, and 
/j above, the (juantity of oxygen in the arterial blood on 
Everest woukl be 58 per cent, of the maximum— far 
below that necessary. 

(/) The recent expedition to ( erro de Pasco has 
brought out two new points : 

(1) That natu’es lead a reasonably normal existence 
with blood ( barged only up to 82 per cent, of the 
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I possible, ^fld Eulopeane with 85 pef cent, of the fib^ible, 
I load of oxygen. * 

(2) That the graph changes in position, and for 
natives and iVnglo-Sa.xons approximates to that labelled 
Cerro (14,000). 

(g) On this graph a partial pressure of 70 mm. of' 
oxygen in the lung might saturate the blood up to 
67 per cent. (r). 

(//) It IS scarcely likely that the curve moves further 
than that marked “ Probable limit (30,000 ft.).” On 
that curv^e, however, the blood would be charged 
up to 76 per cent. — a figure within a reasonable 
distance of what has actually been observed in the 
Andes. 
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11 3. if. pRixcE AiiiKKr OK Monaco. 

N O'r mfre(|uently in the pa^t ha\e princes and 
nobles Iteen munificent patrons of s( lence and 
played a useful part m jirornoting the advani'ement ot 
knowledge— w'ou Id that w'O had more such at the jiresent 
day— but it must be rare indeed lor a reigning prince 
to attain re(Ognition and distiiK'tion as a practical, 
working, man of sc'ience. The late Piince of Monaco, 
whose deatli look place re('ently, was both. He has 
given to France and the world ot scaciK c at least three 
research institutions of first-rati* importance, and 
throughout many years of his Idc, during the last 
half-century (sim'e, in January 1073, on one of his 
early expeditions he met the ('li,illeiig<r at Lisbon), 
he has himself planned and carried out manv notable 
investigations m both ph^saal and biologaal occano 
graphy^ 

His Serene Highness PriiKi" ;Mi>ert TTonore Charles, 
a descendant ol the ancient House ol (Jrimaldi, was 
born in 1848, and suiceeded his latlua. Prince Charles 
III., as ruler ot the piimijiahty ot Mon.uo in 1889 
In his early vouth PriiKc Albert served as lieutenant 
in the Spanisti Xa\ \ , and sinc'e then has shown a 
life-long devotion to the s(‘a and a rare enthusiasm 
for its scientific exjiloratton Probably the most 
charACteristic leprcsentation ol the Prince is the 
statue in the entrance hall of the Museum of Oicano- 
graphy at Monat o show ing him in plain sailor's 
uniform standing at the rail on tlie bridge of his \. relit. 
He must have sfient a largt' portion of his life, and 
much of the ample funds at his disposal, m the man\ j 
expeditions winch he conductc'^ m the su< cessivcly 
larger and more jierfectly eijuijijied yachts llirondeUr 
(a 20o-ton .S(Looner) and th' first and second Princessc 
Alice — the last a magnificent ocean-going steamer of 
1420 tons, built by Lairds' on the Mersey in 1898, 
and fitted with all neiessary machinery and apparatus 
for every form of modern oceanograjihic research, 
and for the capture of whales. By means of these 
vessels the ‘‘ Gulf Stream ” m its various parts, and 
its effect on the coast of France, the Azores, the seas 
around Spitsbergen, the Mediterranean, and much of 
the Atlantic from the equator to within the Arctic 
Circle, were systematically investigated in both their 
physical and their biologicti^haracters. Among his’' 
companions and assistants' expedition$ have 
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been Baron Jules de Guerne, Dr. Jules Richard, and 
oci'asionally our own countrymen Mr. J. Y, Buchanan 
and Dr. W S. Bruce ; and the results of more than 
thirty annual cruises have been made known to science 
first by the Prince's preliminary reports in the ('oinpfes 
remind, and later, in lull detail, in those beautifully 
illustrated, sumptuous memoirs m the series entitled 
“ Rcsultats des Campagnes Scientifi(}ues accomphes 
sur son Yui'ht par Albert I"" Prince Soin^'ram de 
Monaio,” dating from 1889, and the later senes of 
the Bulletins and the “ Annales de I’lnstitut Oieano- 
gra{)hi(|iie.” 

It is (hieflv in connexion with the devising of 
apparatus for deep-sea research, and with the intro- 
duction ot new methods of investigation, that the 
I'rince’s pemonal influeme was felt on his expeditions. 
.Among other newv appliances winch have' v lelded 
notable results ma\ be mentioned his hugi^ baited 
I traps (the “ Xa.sse ”), his various types oi trawls and 
nets for use in different zones of water, and his use* of 
submarine electric liglUs to attract trec-swimming 
animals with power of vision, such as fishes and 

('rustac'ea. There can be no doubt that his practical 
knowledge as?in experienced saiLr and as a mec hanical 
engineer has added greatly to the efficiency and 

success of all Ills work on the* yachts. Jfjs elnet 
a.ssistant. Dr. Jules Riehaid, w'ho has (barge of the 

museum and laboratories at Monac'o, gave lull de- 

scriptions and useful illustrations of manv of these 
apjilianc'es for oc'eanographical investigation in a 
special volume* of the Bulletin senes that was published 
about 1900. 

All the Prince’s suc'c'essiv e voyages hav e been very 
fruitful ol scientific results, ^ald Biology owes its 
knowledge of many decji-sea Atlantic animals to the 
spec ial memoirs issued from the Monaco J'rcss ; liut 
none of tfiese have been more remarkable, novel, and 
almost sensational, than the results of the Prince’s 
whale-fishing expeditions, when he; obtained the more 
or less perfect rc*main.s of various new, and in some 
causes gigantic, cuttlefishes (suc-h as Lcpidoteuthis and 
Cucioteuthis) from the stomachs of c'aptured sperm 
whales. Some ac:c ount of these discoveries and exploits, 
and of Plomeric coml^ats when,' for example, three 
huge Viller-)^hales attacked‘one of the boats arid tried 
to crush it between their bodigs, and again when a 
iarge,C!ach;aIol; die<^ under the, keel of' the yacht which 
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it had fcharged as^ en^y, we given in one of the 
recently'published'voInijTes of “Accounts Rendered” 


by Mr. J. Y. Buchanan, who Was a companion of the 
Prince on several of his expeditions. 

There is another oceano”:raphic investigation wliich 
will always he connected with the Prini'e ot Monaco’s 
name, and that is his distribution, commenced so far 
back as 1885, of floating or drift bottles o\er wide 
areas of the Atlantic, starting from the Azores as a 
centre, in order to determine the set of the currents. 
The knowledge acquired from such experiments extend- 
ing over many years enabled the Prince to write w'hat 
is probalily the latest of his owm personal contributions 
to science, a paper and map communii'ated to the 
French Aca^my, in iqiq, 011 the future of the floating 
mines which, having gone adrift as the result of ojiera- 
tions in the recent war, may be a danger to navigation 
in certain parts of the Atlantic for some years to (‘ome. 
He showed how mines from the luiropean coasts will 
gradually be drawn into the various currents assoi lated 
w'lth the “Gulf vStfeam,” and how some wall, in all 
piobability, continue to circulate m the great whirlpool 
ol the Sargasso Sea, while others will evcntuallv find 
their w'ay to the Norwegian fjords and the Arctic 
Oci'an and be destroyed ultimately in their encounter 
with the \c(‘. 

The inauguration of the Musee Oceanographique, 
towards tlu' end of March iqio, brought together at 
Monaco such an international gathering of men of 
science interested in the exploration of the sea as 
had never been seen before. Oliicdal re[)resentati\'es 
of many countries, delegates from the great Academies 
of the world, and others invited fiersonally bv the 
Prince, w'ere united m c'clebrating the progress of 
oceanography and m launching an institution unKiiie 
in character and of flrst-rate importance for science, 
'J'his great museum with its laboratories and other 
workrooms rises sheer from the I\ledi{erranean on the 
southern side of the rock of ^Monac’o, the lower three 
stories faring tow'ards the sea being below the le\el 
of the ok town and palace, and the main entrance to 
the museum from the streets, being h*ilf-way up the 
building Iwom the seaward side t^e appearance is 
especially stnking, the masonry appearing to be almost 
a part of the rewk and to grow up in a series of arches 
from the ledges of the cliff itself. This, the first 
Mimeum of Oceanography, demonstrates the methods 
of iiucstigation and the results obtained. It contains 
the c'xtensive c'ollections made on the I’rim e’s ex- 
pechtions, and also shows the various types oi hedges, 
traw'ls, tow-nets, deep-sea thermometers and w'ater- 
botiles, ( urrent-meturs, and other apparatus used by 
the different nations in their explorations of the 
ocean. 

The museum at Monaco is, however^ on^' one part 
of he foundation w'hich the JVince has provided lor 
the stud)' ol the sea. With the object of arousing 
interest m scientific' marine studies in Fraiwe, he 
instituted a series of lectures at the Scwbonnc in 1903, 
and in 1906 he gave permanence to these by means 
of an endowment, and presented to the French nation 
a building specially devoted to university instruction 
in oceanography. In collncxion with this “ Jsistitut 
Oceanographique ’bat Paris three profesWships have 
been' estabfishe4,-^ne of p%sic^l oceanography, one 
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of Illogical oceanography, and the third of the 
pfiyMology of marine life. As was said ,o| him at one 
of the inaugurations, “ By his researches the Prince 
of aAfonaco has w’on for himself a distinguished place 
in the ranks of men of sc icijc'e, and hv enshrining the 
results in tlie monumc'ntal buildings ,u Monaco and 
Paris he has inv'estc'd hrs labours with permanent 
value for all time.” 

The third great seienlific henc'f.icliou of iho Princ'e 
is the Institut de Pak-ontologie llumaine at Pari.s, 
where again, as at Alonaco, there' is a inuseiipi and 
a laiiqratory w'llh jirofessors clecoted entirely to the 
investigation and demonstration of one special subjec't 
■ the early Instory of man. 'riu' I’rinc'c’s personal 
interc'st in prehistoric archiCologc has been show'n for 
many years by tlie explorations he has 1 onducted or 
promotc'd at tlie Grimaldi ('axes near Monac'o and 
ni other c'averns and important sites m J’ranre and 
Spam, with Prof, boiile, the Abhc^ breuil.ancl others — 
and the i(‘sults, as m the case of the o^-c'anographic 
investigations, have been published at liis expense 
in princely style. It has been reported m the daily 
press, .sinc_e his death, that he' has bcciueathed a million 
Iranes, as further endowment, to c-ac h ol ihc'se three 
resc'arcjh institutions, lie has ceitainlv jnit to a noble 
purpose for the advanc'canent of science the ample 
hinds which have come to him uncler the' conditions 
of the concTSsion granted manv vc'ars ago to the 
proprietors ol the Casino at Monte' ('arlo. It is well 
known that the Princ-e has exiircssed puhlirly his 
strong disap[)rov'al of the pigeon-shouting c'ompetitions 
at Monte Carlo ; but considers that as he is not an 
autoc'rat, under tlie terms of the conc'ossion, he has 
no power to interfere with vested interests at the 
( asino except hy tlie support his name and influence 
can give to public opinion. 

None of those who wcic present at Monaco as the 
Prince’s guest.s, dm mg the four days of conferences 
ancl ccichralions at the inauguration of the Musee 
Oceanographique, will he likely to forget his gracious 
liospilality, his gravely courteous manner, his evident 
mteiest in all the .scientific' que.slic)ns raised, and his 
keen dc-sire to scc'urc co-operation hcawt'cn the different 
nations m the further exploration of the oceans. In 
recent \ears, since the w'ar, he has plaved a prominent 
and most helpful part in suc'li international co-opera- 
tion lie was appointed president of the “ Commission 
internatioiiale pour I’Exploralion seientificpic de la Mer 
McVhteiTant'e ” at the meeting in Madrid in 1919, and 
at the recent international c'onferencc in Rome he wa.s 
(hosen as president of both tlie physical and biological* 
sections of oceanography. In all sueli meetings and 
in the subsequent work he was no more figurehead, 
hut took a promment jiart in the pruc'eeding.s. Ills 
death, in Paris, on June 26, will leave a great gap in 
many important organisations, and be felt cis a real 
loss by all interested in the promotion of the science 
of the .sea. He was a natural centre in organisation 
and a leader in .work. In his inclc'.penden^ ixisition 
he stood apart from all international rivalries and 
showed only a single-minded devotion to the pursuit 
truth. A.S he once said ol himself, modestly and 
truthfully, in an address on his work at sea, in July , 
1891, to the Royal Society ot Edinburgh, “ I undertook * 
the ipjssiou that lay before me because I was at once 
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a sajlQir and devoted 
express his aftitude 

' ' ‘ A. Herdmai?, 


The death is announced in the Chemiher Zeittmg 
of June 24 of Prof. W. Hallwachs, of the Technische 
Hochschule, Dresden, on June 20. f^rof. Hallwachs, 
who WAS sixty-three years of a^a', was known for his 
researches on electricity, particularly on the photo- 





of ^ 

of si?cty^even. Prof.’ Lehtnanh, 
the chair of physics at the Technische HothschuJ^ 
Karlsruhe since 1889, was best known for his 
on liquid crystals. His first paper on this subject w^y 
published in 1890, and his further researches were', 
embodied in two monographs published later. In ' 
addition, he carried out work of importance in con^- 
nexion with discharge and cathode-ray phenomena. J 


Current Topics and Events. 

Col. A1. Jack has b(‘en appointed Director- 
General of the Oidnance Soivey 111 succession to Sir 
Charles Close, wIkj is letinng in August. 

The Chcmikiy Zcihing announces that Prof H. 

Kamerliugli Onnes, directoi of the Physical Institute 
of the I on\ ctsity ol f .cychni , 1 )r P, Zeeman, professor 
of physics at the Pnuersity of Amsterdam; and 
Or. N. HoJir, professoi of theoretical pliysus at the 
Pniversity of Copenhagen, Iuim' been elected cor- 
responding nu'inlK'is m Uk' Phvsical-IVIathematieal 
Class of the Pnissian Academy of Sciences, ik*rhn. 

J TIE (haih's 1 ’. Daly medal oi the AmmicHii 
Geographical Soiudv lias been picseiilcd on behalf 
of the society by the .Xmc'riean Ambassador to Sir 
Francis ^'onnghusb.ind Ihe medal, which was 
instituted under the will of the late ('hatlcs J' Daly, 

.sometime prcsi(]('rit of tlic Arn-'iican Geographical 
Society, is awarded for valuable or distinguished 
geographical serxices or labouis, and that presented 
to Sir I'rancis ^^)unglulshand bears the inscription, 

*' For explorations m \orUiern Imlia and 'I'lbel and 
for geographical publications on vVsiatu. and Afruan 
borders of the ICmpire ” 

Some tippomtments liave recently been made on 
the scientific stalf of tlie Iheld Museum of Natural 
History, Clncago "Mr U l.inton has been attached 
to the department of anthropology as assistant 
curator of North yXmeiuan ethnology. Mr Ijiiton 
has earned out extensue iinestig.itions, principally 
archasological, m the 'yasieiii, cential, and south- 
western United States, as-.^\ell as in Central America 
and Polynesia Keiently hg has returned from an 
expedition to the .Marquesas ^*^lallds for etlinological 
and archaeological lesearchcs,''-^ undertaken under 
auspices of the Bishop .MiisV,iim of Konolulu, 

Hawaii. A new dhision of taxoV^uny has been 
Created in the department of botan^^^and Mr J. 

F. Macbride, now m l\'ru at the head olN^ botanical 
expedition for the Field Mu.seum, has been designated 
as assistant curator In the department of /oology, 

Dr. C. E. Hellinayr, well kiiowui for his e\tc \^ive 
work on Neotropical birds, has been appoinivl 
associate curator of birds Dr. Hellinayr w'a\ 
formerly connected *with the Rothschild Museum at > 

Tring, and more recently has been with the Mu.seum 
of the University of Munich. Mr. Heller, a forimr 
‘ associate of Theodore Roosevelt, and Mr. J. T. 

Zimmer have been a^pWnted- assistant curator oF 
mammals ai^ Issistant 
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they are at present engaged in field work in Central- 
Peru. Mi Karl P. Schmidt, formerly with the . 
American Museum of Natural History, New York, 
Jias been appointed as assistant curator of reptiles." 
and batrachians. 

Junior Beit Memorial Fcllow.ships for medical 
research of the annual value of 350/., and tenable 
for tliree years, ha\'e been awarded by the tni.stee.s 
to the following, tlie subject and place ot research ■ 
being given after each: Mr. E. J 5 . Verney : Tlie 
physiology and patliology of urinary secretion, at 
the Institute ol Idiysiology, University ('oJlege, 
f.ondon ; ihof. 1 '. Cook : A study of the neuro- 
muscular appaiatus of the uterus, at Guy’s Hospital 
Dr. J. L. Rosedalc . The chemistry of normal and 
pathological ti.ssue with special refeicnce to the 
protein and nuclein constituents, at St Thomas’s 
Hospital Medical School, London ; Mr K. Hilton: 
The study of the bloofl ga.ses in various stage.s of 
pulinonaiy collapse produced by artificial pneumo- 
thorax; the condition of the circulation in the 
collapsed lung, at the Lanmec Hospital, Pans, and . 
at St Bartholomew’ ’s Hospital ; Mr A St G J. M'C. 
lluggctt The investigation of the lunction of the 
placenta in relation to tlie passage of gases and other 
substances from the mother to the fietus and the 
caus(‘ of fa^tal apiuea, at the Sherrington School of 
Physiology, St. ’I'Jiomas’.s Hospital, and at tlie Brown 
Animal Institution at Vanxhall ; and Mr V. D. 
Alh.sori ’ The investigation of the nature and pro- 
perties of a hitherto imdc.scribed substance which 
has n strong baclenoirlaJ, bacteriolytic and bacteno- 
inhibitory action— named lyso/cyme, at the Institute 
of Pathology and Research, St. Mary’s Hospital. 
J'^ourth year l''e]]ow'shi]).s of the annual value of 
400/. have been awardecl to ,V)r. D. Keilin : The . 
life-histones of protozoa pathogenic to insects ; the 
life-history, anatomy and physiology of insects, at 
the Moltefio Institute for Research m Parasitology, 
Cambridge ; and ]\lr. I. de B. Daly : Aunculo- 
ventricular block, at the Institute of Physiology, ; 
ITiiversity College, London. TJie trustees of the - 
Beit Scientific Research Fellowships have re-electcd 
Mr fl. 1 . Riley and Mr. W A. P. Challenor to felUiw- ^ 
§hips for the year commencing September 1922, 
elsctecl Mr. H. W. Buston t^^a fellowship for the SAugfie ; 
per^d^ All /:he felic^;^ arc requfred.to 
jreseai^i a'tJll^'|iil|W^al ^ 






cS^iitiue his ’»^oi^'<>»i'"^i^ng^6rmatioii'l“ A 
, i|^6 Aromatic and* Aliphatic Series of Organic Chem- | ternpomrv 'advanrfc; r 
t^js^ " in the cheraistrv department, both under tlic" in enriv ^ine tlie • ' i ^ monsoon in 
/direction of Prof. H. B. Baker. Mr. Boston Id eer^ "i: «!“«» 


'direction of Prof. H. B. Baker. Mr. Buston will carry 
font inve.stigalions on "Nitrogenous Metabolism m 
[ Plants ” in the biochemistry department under tlie 
■ supervision of Prof. J. B. Farmer. 

'J'HK final attempt, at least for this year, to reach 
the summit of Mount Everest was made on June 7. 
The party, according to General Bruce’s despatch 
to the y'lmes, consisted of Messrs. Mallor>^ Somervell, 

I Finch, Wakefield and Crawford, with native coolies! 
r From the outset bad weather was experienced. 
Captain Finch, feeling the result of his great e.xcrtions 
during the previous climb, had to give up and return. 
On the North Col the rest of the party were caught 
in an avalanilic; Messrs. Mallory, Someixell and 
Crawford and one porter were able to extricate 
themselves unhurt, but the second party con.sisting 
of porters weie overwhelmed. Three of them wen' 
rescued, but seven lost their lives. The attempt to 
gain the summit was then abandoned. Cicneral 
Bruce writes m teims of great praise of the loyalty 
and devotion of the native porb'rs, whose loss the 
expedition felt keenly. Most of the Europeans with 
the expedition appear to be siiftenng Irom exposure 
at high altitudes ; there are several cases of frostbite 
: It IS not yet decided if a new attempt on Mount 
Everest is (o be made next season. Several members 
of the exepedition, including Colonel Strutt, Dr 
Long.stait and Captain Finch, have already reached 
England. 

For some time past the practicabilit>' of measuring 
the depth ot llic ocean by means of .sound waves 
rellecled from (lie bottom has been (bscus.scd A 
sjioit cxjilosive signal is made at the .ship’s hull 
and the 1 me of this, and tlie cciio from the bottom, 
arc reroiil''.! Appaiently corrections re made for 
temperature effects on the velocity ol transmission 
of the signal. Obviously the mea.sureinents i^n be 
repeated very quickly, or tluiy may even bo tairit'd 
out automatically It was aniiouncexl m New' "S^ork 
on July 0, that extended trials had been made bv 
Dr. Hayi's, on board one of the 1 ) S A destroyers, 
W'lth much success The outline of the sea bottom 
on a tiaverse between Rhode Island and (Gibraltar 
IS said to have been charted and minute records 
bctwx'cn Josephine cflid Tvsburg Banks have been 
obtained The bottom here is an extensive plain, 
bordered by mountains and tablelands rcsing to a 
heiglit of 4000 feet abo\'o tiie plain, and containing 
several iinrecoided deeps. Doubtless the apparent ■ 
uniformity of level over vast areas of ocean bottom i 
iH to be explained partly by the paucity of deep 
^nindmgs : this applies particularly to much of the , 
Pacific Ocean. Should the new method prove trust- , 
woithy on critical investigation it will be po.s.sible : 
to study the minor di^erences of depth with case. J 
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/ in upper India, but the advance did not persist. ' The. 
1 monsoon rainfall is affected by previous conditigais 
oyer various parts of the eartli, and a summary- is 
given of the recent data wliicli appear to be of im- 
I portancc. Among the fa.ctors stated as available hre : 

a .slight excess of snow in the mountain region of 
I noith-west India, a deficiency of rainfall ov’Cf* Java 
, during the period of October to J'cbiiuiiy, an excess 
of ram in Ceylon during iMay, and an excess of pressure 
at Mauritius m the .same month. TJic data of Java, 

; the Azoies. and South America art* detulcdly favotir- 
«iblc, oJ Icclamf and the Cape scaicely appreciable, 
and of the east Atiican coast decidedly im favourable. 
Tlie resulting indication shows that tl;(' Peninsula 
rainfall will be in excess, and fcir north -west India 
the lam is likely to be slightly dcfidcnt but nof far 
from the normal The estabhslunciit ol Die Arabian 
Sea rnoii.soon will probably be deliycd For Upper 
Burma, north-e.ist India, Mvsorc, and Malabar the 
indu alioiis are said to bo <onriirling and a useful 
toreeast cannot be made. 

The Empire P'orcstry Association, w'hich held its 
inaugural meeting in November l.ist, vv.is fpunded 
with the object ot fcdcialmg all the various societies 
interested in iorestry tliroughoiit the Doininious 
overseas and India, as well as m the liomc countries. 
One of the functicuis of the Association is to dissemi- 
nate information by nu'ans ol a journal. Empire 
I'orestry, the first mimber of winch .ajipc'.ired in March, 
i his contiims about a do/on ai tides, the most inipOf'- 
taut being a statement by Mr, K. 1.. Robinson, 
horcstiy Commissionci, louccimng forestry practice 
and avMil.iblc timber siipplu's througlioiit the’Empire, 
bii.sed on the lato.st olhcial information and statistics. 
Canada heads the list, as regards iorest arear, with 
^D-,42 c) square miles of foicsl lands, of wliich, How- 
evci, only 390,640 sqiuire miles arc considered to be 
merchantable, the remainder being imjnofitable or 
inaccessible. British India is secemd, with 126,310 
square miles of nicrcliaiitable lorests ; Nigeria is next, 
with 50,400 squ.irc miles ; while Australia has 37,840 
square miles It is fortunate tli.it 75 per cent^ of 
the Iorest au/.i of the Empire still belongs to the State. 

I iierc is tune yet to preserve the forests from ruthless ^ 
ilestruclioii, by wise legislation aiming at effective 
regulations as regards lolling, natural regenoration, 
and protection from fire. A useful feature in this 
number of Empire Forestry is a list of books, reports, 
.iiul other jniblications on lore.stry and timbers, 
i.ssiu'd in 1920 and 1921 % 

^Reporis on lac, turpentine, and losin have beep 
is.siied by tlie Imperial Institute (t^judon : J, Murray ; 

55 net) Shellac is a cliaractcristic Indian prodfipt, 
aiYl indeed 94 per cent, of the world’s supply' COfiies 
from India and Burma.* It is a re.sinousrexij^^n , 


, . ' _ , , from India and Burma.* It is a re.sinou^'exiji^^n 

pmount, produced by, the lac insect, j^glious 
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the state of tlie industry iti Indians Hot satisfactory, 
and recommendations for improvemcfit in the manu-. 
facture are f»iv'cri. Xhc other reports deal with 
Indian turpentine . 1 ^^d rosin. I'licse have been 
produced on a small scal^ lor some time past in the 
United Provinces and tlic Punjab, only one species 
of pine, /hans longi/olia, bemj,^ tapped comincrci.illy. 
The turpentine of tins lice is imfortiinatcly inlerior 
to that prodiK'cd in the American and French forests. 
It appears that a nuich better tnipentmc tould be 
obtained from Pniiii, e\ceha, another species widely 
.spread m the Hiinal.iyas, but the yield is small. 
Puuis f{/iasv(t nn^dit .ilso be tapped in Ass<im and 
Purina 'i he industiy is at jiresent merely in the 
cxpeninenlal st.igc , but it is predicted that, with 
energetic business methods, the total annual yield, 
which IS now liitlmg, might be increased in ten yc.irs 
to 120,000 cwts. of turpentine and .130,000 evvts. 
ot rosin. 

A CASE in which t\\o cuckoos were apparently 
reared together in the same nest by a cock blackbird 
is recorded by Miss K H Saunders, Newnham 
College, Cambridge. A blackbird’s nest containing 
four eggs on which the cock bit cl was sitting was 
found and'obscrvcfl The fact that a dead hen black- 
bird was lound close bv aftci waids may account for the 
continued piescncc of the cock bird on the nest. VVlien 
the eggs hatched, two of the nestlings were black- 
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birds, the bodies of which Were found on the ground, 
while in the nest was a young cueJkoO. Anotlier 
young cuckoo was perched on a stake within a hand's 
breadth of the nest. Cuckoos freejuent a belt of 
trees nearby, and it seems in this case that two eggs 
were deposited in the one nest. 

In regard to the correspondence in Nature of 
March 0 and June 3, under the title "A Rainbow 
Peculiarity,” on the enhanced brightness of the .sky 
within the primary bow, Mr L C. W Bonacina 
writes to point out that the fact is splendidly illus- 
trated, and duly (.onimcnted upon, by Mr. G. A. 
Clarke in his bcjok on ” Clouds ” published in ic)2o 
(Plate 356). 

A NEW classified list of second-hand scientific 
instruments (No. 75) has been issued liy Mr. C. 
Baker, 244 High Ilolborn, VVC.i. As is customary 
in these well-known catalogues, the instruments 
are arranged in groups and there are long .sections 
dealing with microscopes, many by hrst-class makers, 
and telescopes and accessories Among the electiical 
ap[)aratus we notice a Marconi lecciving insirumcnt, 
and there is also a cpiantity ot ajijiaratus suitable for 
other departments of jihysics as well as surveying and 
drawing instruments Most of the apparatus can 
be ins]X*cted at Mr. JIaker's premises. A novel 
Icaturc Es the offer for lure, at very moderate charges, 
ol field- and opera-glasses oi vaiious types 
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SKiEi.i.EREn^’s CoMi T- I hc identity of this comet 
with V)oz II (Cbigg) I'l very highly probable, 

Air. G. Merton linds, with the aid of lecent Greenwich 
phOto.graplis, that the jieiiod of Skjellenip is close 
to 5-13 years, the other elements being nearly the 
same as those leccnlly given in this eolumn I'diither, 
the following new oihit has been deduced for 1902 11., 
which represents the observed jilaees within a few 
minutes of aic, an amount well within their probable 
error ; 

T 1902, July 2 52 G M T 
w- 3.|() ' 41G 
il 222 ’ 40' / 1002 o 

? 4' I 

0 48" 12' 
log r/ ie4()62 
Period 5-00 1, years. 

The period was assunu'd, since the observations are 
not nearly precise enough to determine it. The other 
j elements are fairly ne.ir those of Skjellenip 'flie 
(litlerenccs arc exiiiieable by the fact that there was a 
very near approach to Jupitei at the beginning of 
1905. By till’ above eleim nls the comet was then in 
Longitude 290 , N Lat 2 ', log r o 7081 , Jupiter was 
in Ixingitude 32'’, S Lat. i", log r 06959 

The Paris Asirograi-ihc Catalogui: — M. Jules 
Baillaud notes in Con} pies rendus for July 3 that 
this Catalogue, which extends from North Dei hnation 
18® to 24^', IS appioaching coinjiletion, and it is already 
possible to give data about the number of stars per 
plate in the different parts of the zone He does this 
in tw'o ways- (i) the uncorrected numbers, (2) the 
numbers after allowance has been made for variations 
due to imperfectly clear sky, Toss sensitive plates, etc. 
These have been estimated by comparing the over- 
lapping portions of adjacent plates. Both sets of 
numbers are shown graphicaHyt^, There |re steeji 
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peaks m the curvi' at 6'‘ and 2P‘ R A., where the 
zone intersects the galaxy 'fhe curve indicates 
1100 stars per region of 6'^' ^ 0°-0 at 6*^ R A , and 1200 
stars at 2P' R A. 

The minima are at 3*' and i R A , vvheic the star 
numbers are 150 and 70 re.spettively per O'’ fP-O. 
There is thus a 14-lold range in star-den.siLy. It 
will be noted that the minima do not fall symmelnc- 
ally between the maxima. 

OnsERVATibNs OF Mars AT Setif, Aj.glkia — M R 
Jari't Bcsloges has sent a rcjiort to the Pans A( adeiny 
ot t^ences of observations which he and M (U 
b'ournier have made this year {Comptes rendus, July 
3) They have used two refractors, aj)i*rtures 37 cm. 
and 26 cm , it is noted that tin* smaller has practi- 
cally no secondary speclium, although there are only 
two lenses in the objective While this is ad- 
vantageous in most cases, M. Fournier finds that 
for the purpose of detecting slight colour-ditferences 
on the planets the formei is preferable 

Some of the dusky icgions ki the soutlicrn hemi- 
sphere of Mars wane seen to be covered with a misty 
cell, and Al. Desloges notes that this was also seen 
in 1909 vvjien the season on Mars was the same. He 
also directs attention to the difficulty of tracing the 
southern bouinlaries ol these dusky legions : a 
j similar difficulty was experienced in 1907, but in 
intermediate years these boimdancs have been well 
defined. The misty veil is stated to be lifting, so 
that by June the boundaries could be traced. As a 
change that is probably not seasonal he adduc^ 
the present great development of the system Laerfs 
Moeris, Nepenthes, Thoth, to the left of Syrtis 
Major. Th^e features w-ere not seen in 1907. T 
La^ius Phoenicis is large at present, and Lacus Sblijs 
is girdled by a syst;eirt of datk streak's. Tiiyentas 

^ has also been.St^efl. - 'V- 
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Research Items. 


FOLKLORr AMONG THE ALGERIAN TriBES. — III the 
June issue of Folk-lore (voJ. xxxiii. No. 2) Air. jVI. W. 
Hilton-Simpson puiilishes the result of a senes of 
excursions among the hill and desert tiibes of Algeria 
In this hitherto practically unknown field he has found 
many curiou.s usages. Among others, at a marnagc' 
firearms are discharged to scare the Jinn who are on 
the watch to posse.s.s the bride On her arrival at her 
husband's house she is lifted into the house by a man, 
and as she reaches the door a lemale immiber of her 
family jircsents her with an egg, w'hich she bleaks 
on the lintel as she passes under it. Tins last usage 
is sometimes modified by the bride smearing the door- 
lintel with butter, the senes of charms being probably 
fertility magic. 

Rhl.K.lOL'S ('ERI.MONIAL OF THE PARSIS — .All 
interesting collection of articles ii.sed in religious 
ceremonies by the Paisis of lioinbay and jireserveil 
111 the IJniti'd States Museum is described by Mr. 
T M Casaiiowii /. the assistant cuiator, in Jh-oceedings 
of tlic United States National Museum (vol Ixi 
Art 2), with a useful account of the origin and 
ritual of these people. The finest object is a br.iss 
nickeI-pJat('d hrc-iron, with <1, ladle and tongs, used 
m making the sacred tire, and a similar trav on 
wIikIi olleimgs of fruit, llowci.s, rnilk, water, wine, 
or sheibet are made m lemcmbriUice lii the souls 
of the departed, 01 with the objett of invoking the 
helji of luotectiTig spirits. 

F,\k ]C\srT KN Arcil^'otogy — -'J lu' July issue of 
t\\o .1 Jounial (vol 11 Ro 3) is devoted to 

the jna'sidenlial address by .Sir Hetcnles Read, who 
took as his subji'ct the work of Sir Aurel Stem earned 
on lor twenty yeais in exjdoiing Eastern riiikestan. 
"The masterpieces of the eailicr dynasties of Uhiiia 
stand mi( luillenged in our museums and in piivate 
possession '1 heir ^alllc and mtiTcst are enhaiued 
be\ond words when we ha\c 111 addition such a 
colh'i tion as that biought home by Sir Aurel Stem 
By singukir good fortune he has n'liuwed just the 
v('i> obic'd'^ that the earth can nevei yield to ns 
Jhcliin's, . ii'bioiilenes, manusciipts, sui h as con- 
stitute his ho.ird, e\en if they had bec'ii^bnried in the 
gra\es, would have been (h'stroyed by damj) m much 
less than a thousand veais Jin finds 111 tlu'^one- 
diy caves of the 'riiousaiid Huddhas form the neces- 
.saiy ( omjilemeiit of what excav.ilion ha.s yielded 
from (dmia ’.tscll, with the result that we h.ive in 
England what is probably a iiiiujm* mass of m.iteiial 
for the study of Chinese archa-ology, religion, and ait 
during the three centuries jireceding the Norman 
CoiKjuest ” 

'run Ihi riiowN SicuLL.—Since the di.scoveiy of 
fraginent.s of a human cranium and jawbone at 
Piitdown 111 Sus.sex m 1912 a fierce controvcisy has 
raged over these mterc.sting remains. 'J^ie rerent 
contributions to the discussion are review'cd by Mr 
E N. Fallaize in the July issue of Ducoverv. As 
regards the ciuestion of dating, he remarks that the 
claim of its identification as a specimen of Jdiocene 
man must bo held not to be proven. As to the 
charactei of the skull, a fresh reconstruction of it 
has recently been made by Profs JClIiot Smith and 
Hunter, generally c^nifirmatory of earlier reconstruc- 
tions of Dr. Smith Woodward and Mr. I’ycraft. 
It is low and broad and of a capacity lees than 1300 
c c. It differs, how^ever, in one important respect. 
The occipital fira^ent, v^hich deterpiinOs the shape 
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of the back of the skull, assumes a more vertical 
position, and produces a lorin more nearly resem- 
bling the anthropoid .skull tlTan th.vt of modern man. 
Iho result is a skull like no other .'■kull, but its 
similaiity to the Simian skull bungs it into complete 
haimony with the chimpan/ee-likV j.iw The diffi- 
culty of the disercpaticy betw'een eramiim and jaw 
has thus been cleaied up, while Ihi' cndocranial 
cast, as might be expected, takes its ])lace between 
that ot Pithi'i anthropus ctciius, (lie fij.st,d skull from 
Java, and that of the leiently disi overed Rhodesian 
Mam 

T’ALA'OZoir Ervchiopoda from lv\sri KN Asia. — 
'I’wo jFirts of ,i paper, which coustdnte a portion of 
the attempt ot the (Geological histilule m Sendai 
(Japan) to contribute to tin* knowledge ot Ihe geology 
of Eastern Asia, arc contained m tlu' S( nan c Reports 
of the Tbhokii Impeiial Umvi'rsity, Sendai (Second 
Series: (Geology, vol vi No i) ' In lh(‘se, Jchirb 
Hayasaka discusses the pakco/ou Biai hiojioda from 
Japan, Korea, and China The ma|onty of forms 
are refcired, altliough occasionalh doubtfully, to 
sjiecies well known fiom the same stiata m other 
parts of the world, but in one case the author has 
felt justified in establishing anew genus, Athynsina, 
foi two Aliddle Diwonian sj)ecies, alsf) luwv. The 
seven photo-hthographn plates aie good, but some- 
times wanting in clarilv, more exai 1 illustration 
would liave been esjieeiallv ac( eplable m the case of 
the new genus and its spec les 

Mimicry amongBikds - Mr (G.T Hains, Biiekerell, 
East Devon, ha.s sent 11s a descrijition of a robin 
attacking a cuckoo. The latter .species is fie([uently 
haiassetl bv single small buds in tins way, or is 
“ mobbc'd ” by a band of them At fiisl sight this 
might seem to mdieate n'si'ntnu'iit of tlie cuckoo’s 
parasitic habits, but it is probably going too far to 
ciedit the Mctimi.sed sjiecics with .so mtelligent an 
awar('ncs^ of Ihe (losition for although llie chosen 
foster-jiarents will try to drive* off a cuckoo about to 
lay m then nest, lh<*y will sidisecpiently hatch the 
c-gg and rear the* young parasite in a u-ay which shows 
that (hey have* indeed no understanding of the trick 
whic li IS jil.ived upon them \ mon* ciedible explana- 
tion IS to be fimnd in tlie c lu koo’s similantv to a haw'^k, 
tor small birds will ” mob ” hawks and owls m much 
the s.'iine way when they can g('t llu'se biuls-of-prey 
at a disadvantage 1 lie cuckoo is a coniparativ'cly 
weak bird, and its iminicrv of a hawk is doubtless 
useful botli in regaid to its peculiai breeding habits 
and othervvise, although .it times it entails the 
unwelcome attentions reJc'ired to .ibov'C. I'liis 
mien sting mimier^' is probalily to be legaided as a 
delimtelj, ev'^olved adapt.itioii . the altcTiiativc ex- 
planation of mere eomcidenee might peih.aps be 
uigc'd if there weie not nnmeioiis oilier c'xamples to 
shejw th.it such iinnncry is (piite possible, There is 
an Imlian cuckoo, fen exampicy winch habitually 
M( timi.ses a drongo as a foster-paieiit and closely 
re.sembles th.at species in ontw.'iid ajipoar^nce. 
7\g.iiii, there is the striking case of flic frlar-birds 
and oiiolesof the Malav Aichipelago here the weak 
onolos appe.ir to gam an advantage' in the struggle 
foi existence liy their close' mimici v ot the pngmteious 
friar-birds Moreover, there are several species of 
frihr-birds on ditferont islands, and for each there is 
an appropriate oriole Xmong insects, too, thete aie 
many good examples of the mimicry of one species 
^y, anoth^ and unrelated form. 

, '' ' 'is.J, 'W.- ' ‘ 
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EARTHguAKES IN TH^, 

Prof. Omori cwtnbute$'t 0 '‘the!Sjs^oijd buili'^ciSnib# 
new joQrnal, ^ietsrnoHotgicul N 6 U^, ap interesting pdipe'r 
on the Tokyo eartlhouake of December 8, 1921,' the 
strongest experienced in that city since 1894, though 
resulting in only sliglit /lamage to buildings The 
shock was notable for its extraordinary duration, 
having been sensible for three minutes The position 
of the epicentre, as determined the duration of 
the- preliminary tremors at Tokyo, Mito and Choshi, 
is 58 kms. N. 65- E of Kongo fl okyo). The actual 
distance of the focus from th(' latter place was, 
howCver, 65 kms , leading to the conclusion that the 
depth of the focus was about 29 kms or i8 miles. 
Prof Omori also considers the distribution ot Tokyo 
earthquakes m space and time. 'I'liose of the eight 
years 1914-1921 originated for the most part in four 
regions, tiiree of them at a mean distance of about 
35 miles from Tok}'o, the district surrounding the 
capital being at present immune, and the fouith a 
submarine 2one off the eastern coast of the Mam 
Island The curve of annual frequency beginning 
with the )*Mr 1876 resembles so closely the curve 
of mean preeipitaiion at Niigata and Akita (places 
in the Japan Sea region with an abundant snowfall) 
as to suggest the probability that the precipitation 
on the north-west side of the Mam Island may be 
one of the socondarv causes that determine the 
frequency of earthquakes felt 111 Tokyo. 

AUKO.RAL Ml-.ASUKliMKNTS — In No. 8. vol 11, 
Geojyst^ke Puhlikaiioncr ot tlu' Norwegian Keophysieal 
Commission, Pi of Karl Stormer gives further results 
of his auroial measurements As a check on the 
accprac}^ of his methods, he deals with sinuiltaneous 
observations taken on Maich 22, ]<‘2o, at Christiania, 
Kongsberg and I'Vedenkstad Combining the stations 
in pairs, he gt'ts thi<'(' sets of results derned from three 
differently oriented bases, having lengths of appro.xi- 
mately 66, 70, and 8() kilometres The heights of 
tliree selecti'd auroral points are calculated in two 
different wa\^s Vs the accuracy seems much the 
same for the two nadhofls, it will suirue to give the 
results ot tlu* first The means of the heights 
calculated for the three points were 14^. 177, and 
214 km , and the (hfleiences between the highest and 
lowest oi the thiee estimates from tlie three bases 
were respectively 5, 5, and 7 km A second chapter 
deals with observations on the height and position 
of an auroral aic determined from observations with 
a base of 258 3 km As seen from thi‘ soiithmost 
station, near Chnstiania, the arc wa.s TU'ar the hori/on 
It was overhead at a pmnt situated about 700 km 
to the north-west. Besides diagrams in the text 
there are eiglit large plates, tiie first two referring 
to the cases described above The others are selected 
as among the finest auroras which Prof. Stormer 
®has yet photographed In some tases difficulty may 
be experienced in deciding which is the top and which 
is the bottom of the picture 'fins might with 
advantage have been stated in words on the plates 

The New Magnetic Atom and irs Properties — 
In order to improve his original theory of magnetic 
indnetioni in ferromagnetic materials. Sir J A: 
Ewing published in February his theory that the 
magnetic clement is not the atom itself but something 
smaller which can rotate within the atom. It may 
be likened to a wheel with a number ol^ke pole.s 
on its rim and the poles of opposite kind centre. 
Around it is a fixed ring provided with magnetic 
poles, under the action ,of which the wheel may 
take up a, number of positions of equilibrium. Two I 
months tt . nr ’ J.A 
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, wou 4 tak^ an 

, electronic charge and on the coilstanm of 'Ihe tn^difc 
and that if n is the frequency of the oscillations- 
model and of the radiation it emits, then U 
where h is the constant of the quantum theory. 
recently Dr. H. S. Allen has pointed out that such'a^ 
vibrator woukl not lead to the equipartition law, and' 
Dr. R. A. Houston has shown that for the model to, 
vibrate with the frequency of sodium light its 
diameter must be 2-7 x lo’® cm. and with X-ray 
frequency 35 xio""* cm. which agree well with the 
known diameter, 2 x 10-* cm. of the hydrogen atom* 
The four papers mentioned will be found in the. 
Proceedings of the Royal Society of Edinburgh. 

Structure of Abraded Glass Surfaces. — A 
series of papers issued from the Research Department 
of Messrs. Taylor, Taylor and Hobson, Ltd , and 
published in the current number of the Transactions 
of the Optical Society, provide a valuable contribu- 
tion to our knowledge of the physical nature of the 
processes involved m the workshop operations of 
cutting and grinding; particiiUrly of hard brittle 
substances. Detailed photomicrographic studies of 
the structure of ground glass surfaces and of the Haws 
produced m glass by various means lead tlie author, 
Mr. lA W. Preston, to the conception of a Haw and • 
lissure complex rather than the current view of a" 
hill and hoUow structure as characterising a ground 
surface m brittle materials His experiments show 
that in polishing 'as well as m grinding, tlie forces 
of mechanical abrasion arc active, although iu the , 
loimer case they tend to be obscured by surface 
tension ettoetb During polishing the whole of the 
Haw complex previously formed is broken away from 
the roots hikI a slight molecular rearrangement of 
the new surfai e then ta1<es place, as ob.servcd by 
Beilby, who has demonstiated the existence on all 
polished surfaces of a Ho wed (surface tension) layer. 
'I'he enhanced solubility of ground suiface.s lu hydro- 
Huoric acid, and also the appearance of the struVturei 
of polished surfaces as developt-d by etching, suggest 
a low xalue for the thickness of this surface tension 
layer— m the case of glass some two or three millionths 
of an inch at the most. 

Rli*kaitxg Patterns as Decorations — The 
joui^l of the Royal Society of Arts for June 30 
contains an interesting jiaper liy Major P A. Mac- 
Malion on the design ot repeating patterns for 
decorative work. Major MacMahori lias recently 
investigated the modes ot dividing Hat space into 
identical figures without gaps or overlapping Such 
divisions are familiar to every one in wall paper 
designs, which are generally formed by cutting up 
the plane first into identical parallelograms. More 
complex types of repeating pa|tcrn were designed in 
very early days and .some of them still survive in 
ancient tessellated pavements The method of 
classificarion obtained by Major MacMahon has 
provetl wide enough to place every such design 
brought to his notice, and he has reasons for thinking 
that it is exhaustive. He reports that at lea.st qo . 
pter cent, of the few hundreds of categories have 
apparently never been drawn upon for practical 
application. The paper is illustrated by a fewj 
specimen patterns, some of which are sufficiently.^ 
temarkable to merit close attention from tho^- 
engaged in decorative work. An interesting 
whieJf does pot appear <to hajve been generally 
pisec^ that, a plai^^^e 
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istratioii by Sir Sidftcy Hamier of lua rcs^ifches on 
y ytasoclatibo, held on July 10.15 Ixcicester. the fading of miiscmn specimens, illustrathig Ws 
md^/ the presidency of Mr. E. E. Ix)we, director' important paper pnbh.shcd in a recent number ,pf 
i{ tlw Museum, Art Gallery, and Libraries in that the Museums /ourwa/ and p^viously noticed in thwe 
iW, 'Vas attended by eighty-six members, comprising columns, a paper and demonstration on taking, 
[©legates from most of the leading museums, national squeezes of fossils by Dr. E A Lather ; and a paper 
nd provincial, in the British Isles, as well as from on museum labelling and inmling, by Mr k. T. 
ianada and the United States. The admirably Roberts, head of the I.eu nstcr Scliool of Arts and 
irganised hospitality of an influential reception com- Crafts. Leicester is famous for its printing, and 
nittee rendered the meeting one of the most enjoy- lettering, and the labels m tlie Leicester liTusehm 
tblc in the history of the Association ; and the admirably exemplify the influence 0/ this school, 
[evoted labours of its experienced president with while the exhibitions held there from time to time 
lis helpers, in their endeavours to make up for the help the business community to iminovc the style 

egretted absence of the secretary, Dr. W. Tattersall, of advertisement. Mr. Lency, of the Norwich 

hrough illness, led to an unusual smoothness of Museum, recounted his success in obt.iining rponey 

vorking. Above all, the papers and dLscussions for museum purposes through an org.misation known 

verc thoroughly practical, and seemed likely to as “ Fiiends of the Museum ” ; Mr. R \V. Brown, 

irocUice valuable results. of Northampton, made sound suggestions on mutual 

Idle president divided his <iddrcss into a more co-oper<ition between museums and piililit libraries ; 

lopular pait, for the benefit of the local dignitaries Mr. Williamson, of r>crby, discussed the classifica- 

Liid other friends who attended the o|)cning meeting, tion ol Derby jiorcelain ; Prof. Parks, di Tfironto, 

ind a more technical part addressed to the imunbcrs described the constitution of the Ro)'al Ontario 

jf the Association alone 'J'liis is an example that Museum . and Mr. R F. Martin reported on the 

might someluucs be lollowed elsewhere. The first Buffalo meeting of the American Museums Association 

part showed how romance could be extracted from which he had attended. Mr. J. Bailey urged the 

the objects in a museum and used to make more appointment ol a Royal Commission " lo inve.sti^ate 

effective contact between tlic museum and the public and report upon the work of museums of the UnitecJ 
The second part suggested a means by which the Kingdom in lelatiou to industries and general ciiltufe ” 
Association might undertake more constiuctive work and his proposals, endorsed by a large meeting, were 
than it had previously been able to accomplish, and subsequently adopted by the council 
by which members other than the officers and council In connexion with the conference there were 
could take a more continuous and active share m the arranged at the innseiim an ('xlnbition by the British 

life and labours of the corporate body This w.is the Institute of Industrial Art. an exlnbition ol wood-:grain 

estaMislimeut of sub-('ommittecs, similar to those panels, executed by Mr A J. Rowley, aftcT designs 

of the British Association, to conduct inquiries duiing by well-known artists, and a number of modern 

the year and to report through the executive to the inimtings lent by aitisls of inlcun.itiona] reputation, 

annual meeting. The proi-xwal was taken u)> by the Hearing mori‘ directly on tli<‘ work ol the Association 

Council and welcomed by the meeting Three such were two looms filled vi^itli exhibits by members 

sub-committees were appointed to 111 vcstig.itc matteis and bv fifteen business firms, all of which attracted 
already hud betore the conleronce. Thus Mr. E fhe constant attention of llu' delegate's and other 

Rimbault Dibdm's paper on the organisation oi visitois througliout tlic week Pait perhaps the mo.st 

picture cxlnlnlions m the provinces led to the appoint- illuminating and inspiring exhibit was the la}ice.ster 

ment of a committee to consider his ])ropo.sals A .Museum itself, not so much for the building or the 
second committee, aiising out of a demonstration specinu'iis contained 111 it .is for the prevailing sense 
by Mr E. ihjwartii, is to report on the cleaning and of life and direclnig iiitelhgenee. The numbers that 

restoration ei pictures The tliird eum^niilec is to thronged the galleries on Sunday afternoon and the 

investigate .nid report upon preservative solutions cordial assistance of the Mayor and man)' menilxirs 

and upon cements lor use with various preserva1*^es of the corporation .showed how highly the people 

This committee, as at jireseiit constituted, com]>iises of Leicester appreciate a museum and a director of 
Di VV. F Hoyle (chairman), Dr G Hay Murr.iv. whom tlu'y may well be proud In doing .so they 
and Dr j Simpson (secretary), aiul will doubtless prove how true arc the pnnciples lor wliich the 
welcome assistance from every quarter The l.ist two Museums Association and notably its retiring presi- 
"entlemcn presented to the meeting note.s and demon- dent have never ceased to stnv'c 

strations on cements and labelling for spirit specimens The next conference will meet at Hull in JiiK 

Other practical communications included a d. mon- 192}, under the presidency of M\ Thomas Sheppard. 


T^he Arrangement and Motion of the Sidereal System. 


^HE above is the title of the late Prof Kaptcyn’i^ 


outer, the density in the sun’s ncighbouriiood 


A last paper, which appeared m the Aslrohhysical being the unit. For simphcit}- the sun was taken as 
Journal for May. In an earlier paper he hail Shown eenfr.il , its most probable distance from the centre 


that the surfaces of equal stellar density are approxi- 
mately ellipsoids of revolution, modified, however, by 
inflexions near the pole. In the present paper he j 
asshmes the exact ellipsoidal form, for convenience 


- -,.1 , v'" V . 1 . “ 


IS given as 650 parsecs, the latter lying m IL'A. 
23'' 10’", N, Decl. 57“ : this is not iai from. Kap- 

tcyn’s 1893 position, which w.is R .V o'*. N. Decl, 

assumes the exact ellipsoidal formj for convenience 42'". Fvapteyn noted that lus work would need 

of computation, though admittedly not quite in accord correction for this eccentric position of the sun, apd 

with fact He draws ten ellipsoids, embracing the also for the fact that he combined st.s is of all spectral 

known portion of the stellar system ; the semi-minor types together, though it is known that there are’ 
axes {towards the g^actic pole) range from 118 to systematic differences in their motioms. , ^ 

1660 patsecs while the radii of the circular galactic The convenience of assAimmg that the sui^&ive 
sectional.al» 'in -each, base 5 ‘J - -tithes tlie) Jdlar $emi- -.^helJ^Jare eJJipsoids is that each shell exerts no^attme- 
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tlicso will have no effect. Assuming that there are 
no dark stars (jr b<.)die8^the average masses of the stars 
are found to fall off from 2-2 near the sun to 1-4 in 
the outer ref^ions. the mean is l O, practically the 
same as )a(kson and h'lirner found from a study of 
binary stars 'Iliis seeuvs to show (hat the amount 
of dark matter in tin' system is rel.itively small ; we 
may infer that the duration of the s\steni in the 
past is not gnsitly longer tJian the iuminous period 
of individual st.irs. The two st.ir-dnfts ,ire ascribed 
to rotational movements of the stars in opposite 
directions about the galactic polar axis, an idea that 
was also suggested by hddmgton in the Jubilee 
Nuinbei o[ A'^tyoiuinnsrln- Nadir ichlcn 

Kaplcyn sIkmvs that tlu' sujiposition explains not I 
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only' the observed ^ir^dtlons of the 4rifts but ^so 
their 'numeric^al amounts, namely; 40 fan^/sec. for the 
relative velocity of the drifts. It is note^'that if the 
drifts arc really due to circular motion the more distant 
stars should give somewhat different apices from the 
nearer ones. This will afford a test of the tlicory. 
Some preliminary statistics based on the study 
of the “Selected Areas ’’ were used in the paper*; 
when tlie.se data are fully available it will be possible 
to give improved values of the star-density m the 
outer regions The paper is notewoithy as being 
one of the earliest attempts to explain dynamically 
all the star-movements m the system ; while a\'owedly 
only approximate, it supplies a tourulatioii on wdiich 
more exact researches may be based. 


The Oil Palm in French West Africa^ 


'"r'HE resources of the h'rench possessions m West 
.Xfriea in oilseeds and nuts are practically 
inexhaustible, and ( oiisuh'iable attention is now 
being given by the (olonial authorities to the possi- 
bility of greatly im.reasing the supplies of these 
valuable piodiicts by scientific n'search, particularly 
in the direction ol plant-breeding and selection, and 
the most up-to-date methods ot cultivation. In 
collaboration with the Inst it u( ('olonial de .Marseille 
the Goveinor-Oeiieial of h'rench West .\fnca is 
establishing reseaich stations and experimental 
plantations in Daliomeyand on the Ivory Coast, chietly 
for oil-palm study, but work on the cotton plant 
and ground-nut (arachis) will also be included It 
IS estimated that, with proper methods, 300,000 
tons of palm oil per annum could be obtained from 
the Ivory Coast alone Two .al-palin ccxpcnmcntal 
stations have been ahradv ])laiuied, and a chemical 
and botanual staff is being engaged for the w-ork 
under M Teissoniuer, Diieetor of Agru ulture of the 
Ivory Coast 

Tile progtamnu' of research both at liingerville 
and at Dakar wall include primarily the improvement 
of oil-palin varieties, and more p«irticularl\ the 
evolution by selection of a v.inety which wall give 
a maximum yield ot palm oil i he aim therefote is 
to increase the pnlji or peiicaip at the ex]>ense of 
the kernel, since it is held that p.ilm oil is of more 
value than palm kernel oil, and is likely to be still 
more so it the jnescul rescan h work on the pioduc- 
tiou of an oflible palm oil is completely successful 
The best \anetics at present knowm, eg I’lsifia-a 
and CiTcsli.i ( \ Chevalier), will be used as a starting- 
point, and it IS hojied by juduious selection, brecd- 

J Dnll dL-b Matuii's (.rasMs de I’lna Col do M irscille, igJi, 9 .viul 10, 
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ing, and proper cnltivmtion in plantations, instead 
of happy-go-lucky native methods, to inciease largely 
the yield of palm oil, and also improve its quality 
to siich a degree that an edible grade can be obtained 
without the need of any subscipient chemical refining. 
Another important aim is to achieve a variety which 
will mature early At present an oil palm 111 West 
Africa must be about five years old before' commenc- 
ing to bear fruit, although m the Dutch least ladies 
(e.cst coast of Sumatra) they are lepoitcd to come 
into bearing at three years On the other hand, m 
the least Indies, the seed takes much longci to 
gei inmate— six to nine months as compared with live 
or si.x weeks m West Africa 

The possibilities of plant resc'arth m connexion 
with many important econoniu. jirodiicts are novv- 
realised, and these experiments in I'lcnch West 
.Africa will be watched with intc'rest, although, of 
course, some years must elu])se before cert«uii and 
defimte results can bi' ohtamed 

Reference has bc'cn already made to tlie Dutch Hast 
Indies, when' similar work lias been undertaki'ii both 
111 Jav'a and in Sumatra lor many ycais Doubtless 
also the big Knghsli firms interested m Afiican palm 
oil are fully alive to the importance of this kind df 
lesearch, and as a matter of fact they initiated experi- 
mental plantations years ago, but no rc'sults have 
been publislu'd, for obvious leasons. 

'riic Hast Indues and also Malaysia have now 
entered the' lists as seiious rivals to West Afiica in 
supijtlymg the world with oil-]iahn products, and in 
some icspei ts tiny seem to have an adv.ini.tgi' over 
West Afriia, but assuming that natmal conditions 
of sod and climate aic appioximalcly c(]ual, the 
deciding facloi will be the sue cess or otherwise of 
these plant-bi ceding cxperiincnts. 


The French Dye Industry. 


T HIv issue ot La Nature, April 15. contains an 
intciestmg summary' of the French dycstiitl 
industry, p.utKular attention being paid to progiess 
made since i<ii4 In uji^, 2000 tons of dyes, of the 
value of seven niilhou iiancs, were inipoitcd Eighty - 
five per cent canu' lioin Germany and ten per cent 
from Swit/.erland I'lic balance ol the consumption of , 
qooo tons represented French manulactiiie. It ls 
pointed out, howevei, tliat the dyestuff factories of 
France, of whu li there weic tour, were almost com-?^ 
pletcly dependent on tiermaiiy for intermediates, tlicf'^ 
hfime }iroduction of which repn'sented scarcely^ ten 
per cent, of the rcctuiremcnis. There were in addition 
German works which received inteimcdiatcs or even 
finished dyes from Germany. The article refers to 
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the ready adaptation ot the dye works in German)^ to 
the manufactun' of munitions during tlu' war, and 
docs no^ omit to point out that, without the means of 
obtl^^fepiing synthetic nitric acid, which tlic enemy had 
’Perfected, his dye works would not have been of 
use to Inm. 

""he French efforts during the war are described at 
Jfth. In April ic>i6 the Syndicat National des 
iti^rcs Colorantos was established, which had rcla- 
ions with the State and further arranged to take 
over aftei the war the national factories used in the 
inanulaclurc of cxplosiv'cs Th’e (Mmpagnie National 
des’Matidres Colorantes et de Prodiiits Chimiques w'as 
constituted m January 1917 and at once set to work. 
Two factories rapidly grewr up^ the first at Nogent- 
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les-Vierges oj a ?seini-fecWiical stole, and a large 
factory at VillorsrStiPaul, with a contemplated 
capacity of 4000 tons of synthetic indigo a year. This 
was abandoned during tne German advance in 1918 
and the material removed to Lyons, but it has again 
been set m operation, and as a result of intensive 
work, tlie total production of the French factories had 
^rown from 175 tons in 1919 to 765 tons in 1920. 
Since that time the production has decreased on 
account of the economic crisis, although the capacity 
of production is now stated to exceed 13,000 tons. 
With a few exceptions, dyes of all the mam types are 
manufactured and progress is being made. 

The company has two large centres of production. 
The Oissel Works, installed at the old national factory, 
with an area of 39,000 sq. m. of buildings, is 
connected with the main line from Paris to Jxouen. 
The power is generated by turbo-alternators of the 
most modern type, each of 1000 kilowatts. The 
factory is at present making intermediates, of which 
more than sixty are being produced, together with 
sulphur dyes and azo-dyes. These are produced 
directly from the intermediates without isolation of 
the latter from solution. 

The second works is that at Villers-St-Paul, with 
an area ot 33,000 sq. in. of buildings, on the main line 
from Pans to Compi^gue, A very mofleni boiler 
plant is installed, wind) when complete will consume 
300 tons of coal daily. In this works arc made the 
dyes which re(|uire special apparatus, such as indigo 
and alizarine, phthalic acid and basic dyes derived 
from it. tnphenyl and diphenylmethane dyes, pyr- 
azolone dyes, etc. Vat dyes aie also made, and there 
are la^e research labonitoncs 
At Saint-Denis the old works has been enlarged, 
while a new works at Isiire grew up during the war. 
>ft is stated that prices are now high owing to high 
^ costs of raw materials, and the yields could also be 
'^jlmproved by the turther cflorts of the chemists, and 
particularly of the engineers. 


The Metallic State. 

O KCENT advames in our knowledge of the 
strii'^tiire of the atom have added very little 
to the eliuidatiou ol the nature of the metallic state, 
and in this connexion <i very suggestive paper ])y 
I’lof (' A Kraus, m the June minibei of the Journal 
of the .\nierican Chemical Society, will be of liitcri'st 
A( cording to modern \iews the metals owe their 
cliaiai tensile properties to the jiresence of negative 
elections free to move within the body ol the metal 
Llec'tionegative chunents, such as chlorine, owe their 
char.ictenstic property of forming amons to the 
ta( t that they are capable of forming stable coinplexi's 
(the lon.s) with one or more negatne electrons. 
Metallic propel ties may be expected only in such sub- 
stances as do not contain sufficient electronegatn e 
elements to engage the negative electrons supplied 
by the more electropositive constituents, or other- 
wise, in which electronegative elements ard lacking 
Ihe smaller the affinity of an element or group for 
the negative electron, the more electropositive will 
It appear, and the more readily will it enter into 
leaction with more electronegative elements 
The a.ssociation of negative electrons with positive 
metalhons, which is supposed to make up the .structure 
of a metal, has some resemblance to a salt. At 
very low concentrations the negative electron may 
no longer possess the freedom of motion characteristic 
of the metallic, state, and it is known, f6r instance, 
that mercury vapour is a very poor conductor. The 
metal may under such copditjons exhibit salt-like 
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properties, and ' ^ntermetallitL compounds may iilso 
show resemblitnces to salts. ^There are* fhany such 
compounds which have properties in harmony with 
this view. The more electronegative elements in 
such compounds are supposed to have a negative 
charge. The compound N.iaSb is then similar to 
NajN or NuaP The question is raisi'd whether the 
apparent deviations of mtcrmotalhc compounds from 
the valency relations may not be due to the tendency 
of electronegative elements to form complexes. 
This IS shown in tlie compounds NaN,, KI3, etc., 
and it is suggested that sometlimg of tlie kind occurs 
m such compounds as Na4Sii, KiqSn, N.qSua, NaSn, 
and NaSiio 'I'lie atoms m such eomplexes, however, 
mav not all function m the s.ime maimer. The 
property of metalhcit\' is not un dtornic one; it 
is due to the negative electron, and tlie rdlc of tlie 
po.sitiv'e eonsiitnent is a .secondary one 

Many reactions in lupiid ammonia .solution, and the 
existence of substituted ammonium aniiilgams and 
substituted ammonium radicals m lujuid ammonia 
.solution, support the views expiessed As an 
example it is stated' that tellnnum reacts with a 
.solution of .sodium in liquid ammonui to foim a white 
crystalline precipitate of tlie typical salt-hko com- 
pound NajTc On further addition of tellniium this 
goes into .solution with the production of complex 
tellnndcs, NajTe,. and Na2're4, which lorm strongly 
coloured .solutions, similar to those of alkali-metals, 
and when precipitated from solution exhibit metallic 
propel tics 


University and Educational Intelligence. 

LondOxV. — A t a meeting 0/ the Senate on July 19, 
Dr J C Drummond was appointed to the Lnivensity 
chair of biochemistry tenable <il University College. 
Dr Drummond graduated from Fast London College 
with hrst-cla.ss lionouts m < hcimstry, and ha.s been 
lesearch assistant m the Phvsiological Laboratory 
at King’s College and assi.stant .inalvst in tlie Govern- 
ment Laboratoiy (Foods Department) He has also 
tonducted research work at the Cam er Hospital, and 
has bi'en since 1920 University reader in physiological 
chemistry at University College 

l*Roi''. Adrian Stum s wtis appointi'd to the Sir 
William Dunn chair of* pathology tenable at Guy's 
Hospital Mi'dual School. Piol Stokes lias held 
the posts ot assi.stant to the professor of pathology 
at Dublin University and pathologist to tlie Koyal 
City of Dublin Hospital, while sitkc D)Io he has been 
professor of bacteriology and preventive medicine 
at Dublin University 1'wo \ears ago he worked 
with the Kotkcfollei Commission on Yellow Fever 
in Kigeiia 

'Ihe following doctorates were i onierred . — D Lit. : 
Mr W 1 Moore, King’s College, for a thesis entitled 
“ Education and Social Systems, English and French 
A Study of Educational Effort and Opinion 1750- 
1810”, D S( , ni Botany. (Miss Dorothy Haynes, 
King's College and the Imperial College — Kqyal 
('ollege of Science, for a thc.sis entitled " (r) Electrical 
CondiK tivity as a Measure of the ('ontent of Electro- 
lytes of Vegetable Saps, and (2) the Action of Salts 
and Non-electrolytes upon Buffer Solutions and 
Amphoteric Electrolytes and the Kelations of these 
Effects to the Permeability of the ('ell ” , D.Sc., in 
Physics • Mr W E Curtis, King’s College, for a 
the.sis entitled " The Structure of tlie Band Spectrum 
of /lelium " ; Mr. B. A. Keen, University College, for 
a thesis entitled “ The Physical Properties of Soil”; 
Mr. F. H. Newman, for publications entitled ” Active 
Modification .of Hydrogen and Nitrogen prodpeed by 
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X<ays/' '* A New Fori^ 
other papers^ Mr. . for ' a 

entitled " On the Absolute Measurement of thb- - 

Thomson Effect," and other papers. D.Sc. {Engin- 
eering) : Mr. Herbert Moss, the Imperial G^llege — 

Royal College of Science, for a thesis entitled " Air 
Consumption and B.H.P. of Aero-Engines.” 

Mr. H. G. Wells has accepted the invitation of 
the Labour Party of the University of London to 
O0er himself as the candidate of the Party at the 
election for a representative of the University in 
the House of Commons to be held after the retirement 
of Sir Philip Magnus at the end of the present session 
of Parliament. Mr. W^ells occupies such a dis- 
tinguished position in the world of literature and 
among leaders of thought to-day that his early 
work-in science and education is often overlooked. 

He was a student at the Royal College of Science, 

South Kensington, in 1884-87, and was the first 
president of the Old Students’ Association of the 
College. He took his B.Sc. degree with honours in 
zoology in 1890, and his first book was a " Text-book 
of Zoology, ' written particularly for London Uni- 
versity students while he was a teacher of the subject. 

He is a fellow of the College of Preceptors, and for a 
short time edited the Educational Times. Through- 
out his career he has been a steadfast supporter of 
scientific methods in schools and government, and 
m his books has pleacied the cause of scientific 
education and research with eloquence and convic- 
tion. It is not too much to say that no graduate 
of the University of Loudon possesses such a rare 
combination of brilliant literary power and scientific 
thought or has used these gifts with greater effect 
than has Mr. Wells in his many and various works. 



It is announced in Science that by the will of 
Seymour Coman, of Chicago, the llniversity of 
Chicago is made trustee of his residuary estate, about 
29,000/., the net income from which is to be used 
for scientific research with special reference to 
preventive medicine and the cause, prevention and 
cure of disea.ses The beciucst is to be known as 
the Seymour ('oman Jiesearch Fund. By the will 
of Alexander 1). 'Phomson, of Duluth, Minnesota, the 
sum bf 20,000/. IS bequeathed to the University of 
Minnesota for use in the medical department ' It 
is also stated that Wake Foiest College School of 
Medicine, North Caredma, is entitled to receive the 
principal of a trust fund, amounting to 275,000/ , 
which was created in 1892 by Jabez A. Bostwick, a 
director of the Standard Oil Company. 

A SUMMER course in the Austrian Tirol of unusually 
wide interest is being organised by the directors of 
Leplay House, 05 Bidgrave Road, Westminster, 
S.W.i. The course will be of the nature of a civic 
“ and rustic survey, and for this p’urpose the party 
will be divided into groups each of which will take 
one particular aspect of the work. Mr H. J. E. 
Peake, president-elect of the Anthropological Section 
of the British Association for the Advancement of 
Science, has undertaken to direct the group .studying 
the anthropological aspects ; Dr. M. Hardy will 
organise a survey of plant life and agriculture, 
while other sections will deal with the geology, 
physiography, history and sociology of the district. 
Group meetings and gatherings of the whole party 
will frequently be held for the purpose of discussing 
and comparing results, which when assembled and 
collated should provide a valuable record of mityral 
conditions and life in the Tirol. The tour will 
commence on August 4 and will last four weeks, 
although it is possible to arrange for avshorter course 
of two weeks. - . : “ , " . - ■ - . 


July gx, 18^4. Charlcf Manby'ditd.^The 

of Aaron Manby, one of the pioneers of, iron 
building, Charles Manby was engineer of the 
iron steamer which crossed the English ChanneL 
and after gaming experience in his father's gas ai^*. 
iron works in France returned to England, and from'' 
1839 to 1856 rendered valuable services to the / 
engineenng world as secretary to the Institution of 
Civil Engineers. ’ ^ " 

August 2, 1910. Oscar Guttmann died. — Hungarian , 
by birth, Guttmann became editor of an Austrian . 
mining journal, practised on the contment as a ' 
chemical engineer, and eventually settled in England, 
where he erected several works for the manufacture ‘ 
of explosives. He wrote and lectured on explosives, 
on which he was a recognised authority, and was ' 
elected a vice-president of the Institute of Chemistry. 

August 3, 1792. Sir Richard Arkwright died. — 
Born at Preston, December 23, 1732, four years before 
Watt, Arkwright was responsible with Watt for the 
great industrial developments in England in the latter 
part of the eighteenth century which enabled this 
country to withstand the tremendous drain on her 
resources due to the Napoleonic wars. Starting life 
as a barber, Arkwright became a hair merchant, and 
about 1767 gave himself up to inventions in cotton 
spinning. Two years later he patented his " spin- 
ning frame." " the first adequate example of those 
bcciutiful and intneate mechanical contrivances 
which have transformed the whole character of the 
manufacturing mdustiy." He is also regarded as 
the founder of our factory system. 

August 3, 1880. Mungo Ponton died. — A Writer 
to the Signet and a founder of the National Bank 
of Scotland, Ponton through ill-health retired from 
business and devoted himself to science. In 1839 
he made the important discovery that the action of 
the sun renders bichromate of mercury insoluble. 

August 3, 1906. Sir Alexander Moncrieff died. — 
Educated at the , universities of Edinburgh and 
Aberdeen, Moncrieff became an officer m the Forfar- 
shire Militia and saw active serve m the Crimean war. 
He afterwards became known as the inventor of the 
Moncrieff disappearing gun-carriage and the hydro- 
pneumatic system of recoil. 

August 4, 1921. Samuel Alfred Varley died.---A 
member of a famous family ot electricians and one 
of the pioneers of the dynamo, Varley made numerous 
experiments on submarine telegraph cables. In 1866 
he ineidc a self-exciting dynamo with soft iron magnets, 
and ten years later patented the compound-wound 
dynamo. 

August 5, 1729. Thomas Newcomen died. — A 

native of Dartmouth and bom in 1663, Newcomen 
is believed to have been a blacksmith. He became 
associated with Thomas Savery in his attempts to 
use steam for pumping, but it was Newcomen’s own 
great invention of the atmospheric steam-engine 
which furnished Ihc model for pumping engines 
during ttie eighteenth century. His first engine 
appears to have been erected at Dudley Castle in 
1712. Newcomen died in London and was buried in 
Bunhill Fields. 

August 5, 1876. James Freeburn died.— Freeburn 
enlisted in the artillery in 1825 when seventeen years 
of age, and rose to the rank of sergeant-major. 
Turning his attention to the exploding of shell he 
brought out a scries of metal and wood fuses for 
time or percussion wliich, after various improvements/ 
were adoptfed. Freeburn after thirty years’ Heryice 
was retired with the r^k-olhohora^ , .V; 
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. ;;<^0|^gical S6ci«ty,' JUne"28.^Proi A. ,C. Sewaxd, 
in the chair, — C, E. Tilley : The petrology 
,& thtf metamorphosed rocks of the Start Area (South 
Devon) . The rocks of the Start area comprise a group 
'.of mica- and quartz-mica-schists, together with a great 
' ..development of green schists of basic composition. 
-They can be divided into lower mica- and quartz-mica- 
schists, green schists, and an upper group of mica- 
and quartz-mica-schists. The field relations of these 
crocks show that the dominant feature of the area 
is an antichnorium with an axis plunging westwards. 
The rocks arc sharply differentiated from the slates 
^ind phyllites of Devonian age in the Kingsbndge 
area immediately to the north ; the two areas arc 
probably sepaiated by an important boundary of 
dislocation. The aluminous sediments are typically 
quartz-miiscovite-chlorite types, the grade of meta- 
morphism corresponding to the formation of biotitc 
not being reached. In the comjxisitc type of sedi- 
ment, where tufaceous material is included, the highest 
stage of metamorphism is reached in the muscovite- 
chlorite-garnct-albite-schists. The garnet is rich in 
the spessartine molecule, and the reversal of the 
•normal biotitc-garnet order in an increasing grade 
of metamorphism is ascribed to the presence of 
manganese. — A. R. Dwerryhouse : The glaciation 
of the counties of Antrim, Down, and parts of 
Armagh, I.ondonderry, Tyrone, Monaghan, and Louth 
in Ireland. The deposits consist of boulder-clay, 
gravel,^ and sand, and are divided into two groups 
accordiVig to their direction of transport : those 
derived from the north-east and carried by a* glacier 
which flowed by way of the Firth of Clyde from Scot- 
land ; and those the source of which lay to the west, 
earned by an Irish ice-shcct having its origin in 
Donegal, The former are characterised by the 
riebcckite-bearing rock of Ailsa Oag with granites, 
quartz-porphyry, and pitchstone from .'\rran ; the 
latter contain boulders of igneous rocks from County 
Tyrone. J^elta-terraces and overflow-channels show 
that icc-dammed lakes existed in the district. 
Moraines occur, the most conspicuous lieing those 
near Annoy in Antrim and near Carvagli m London- 
derry. The ‘arlier glaciation was effected by the ice 
from Scotlaml, which reached south-wes*; to the town 
of Monaghan and the eastern (lank of Slieve Beagh. 
The Scottish ice was then gradually replaced by that 
from Donegal. The latest phase ol the glaciation 
was a second adv^ance of the Scottish ice, which 
formed definite frontal moraines in the neighbourhood 
of Ballymoncy and Annoy, and the establishment of 
a small local centre of glaciation in the neighbour- 
hood of Trostan, the highest mountain in County 
Antrim. Glaciation was jirobably continuous. 

Dublin. 

Royal Dublin Socie^, June 27. — Dr. J. A. Scott 
in the chair. — H. H. Jeffcott : The electrical design 
of A.C. high tension transmission lines. A method 
IS given for calculating the performance » of high 
tension transmission lines, based on direct evaluation 
by complex quantities. The process can be system- 
atised into an arithmetical routine. Examples of 
its application to specific problems are given, — 
T. Dillon, Rosalind Clarke, and V. M. Hinchy : 
Preliminary experiments on a chemical method of 
separating the isotopes of lead. Lead chloride con- 
taining thorite leatL was treated with magnesium 
cthiomde and the resulting lead tetraethyl . and 
metallic dead were re-converted into lead cnloride. 
This malrerial wa$ treated wi-^magnesimn ethiodide 


i .^fferenc© of of 

^0*2' to>0‘'3' — T. Johnson and J. G. Gilnioro : Tha 

lignite of Washing Bay, Co. Tyrone. Lignite was 
found at various depths, but especially at looo ft., 
in the Washing Bay core. ’ It is all coniferous in 
nature and is referred to Sequoia Couttsiae, Heer, 
of which cones, seeds and foliage have been previously 
described from the same beds. The I.ough Nesiga 
lignite originally described by Unger as Peace Pfitchr' 
ardi may prove to be a Sequoia also. (2) Jdboccdrus 
and its cone in the Irish Tertiary. A foliage iihpres- 
sion of Lihocedrus sahcornioides .showing character- 
istic stomata and epidermal papilkc is described. 
The specimen was found at a depth of 904 ft. in the 
clay core of the coal-bore at Washing Bay, Lough 
Neagh. The foliage shoots and cones of tlie same 
species from the interba.saltic beds of Ballypalady, 
Co. Antrim, are also described, the specimens being 
preserved in the Belfast Museum, Restorations of. 
the wood show agreement between the Irish material 
and that from Lcoben in Styria and with recent 
Libocedrus, of which L. decurrens (Califorhia) and L. 
chtlensis are the nearest living representatives. 

Paris. 

Academy of Sciences, June 26. — M. Emile Bertin 
in the chair. — P, A, Dangeard : Rescaiches on the 
structure of the cell in the iris. In an earlier com- 
munication the author has suggested that the term 
chondrioine really comprises three different types 
of elements named vacuome, plastidome and 
spherome. This is confirmed by a study of the 
leaf of ln$ germamca. The structure is best observed 
on unstained specimens. Fixing and staining 
metliods are liable to cause distortion, and have, in 
the author’s opinion, led to erroneous interpretations 
of the cell structure in the past. — J. Costantin : 
Acquired heredity. The wild potato is a mountain 
species, growing in the Andes up to 4000 metres, 
and the formation of tubercles is caused by a fungus. 
In the absence of this fungus, the hereditary characters 
can be maintained intact only if the plant is main- 
tained under the climatic conditions which it requires. 
Tlius the variety " Up to date " degenerates in 
Algeria, but has been maintained without change 
for twenty-five years m Scotland. — Pierre and Louis 
Bazy : Vaccination before operation. Preventive 
auto-vaccination is sugge.stcd as preferable, except 
in cases requiring immediate operation, to preventive 
serotherapy. — Maurice d'Oeagne: Transparent nomo- 
grams. — A. Rateau : Calculation of the variations 
of the level of an aeroplane due to a variation 
of its weight or to the u.sc of a turbo-compressor. — 
Henri Jumelle : The grou]) of Chrysaltdocarpus 
lutesccns.- M. Am6 Pictet was elected correspondant 
for the section of chemistry in the place of the 
late Prof. Ph. A. Guye. — H. Mineur : Certain 
functional algebraical equations. — Torsten Carleman ; 
The problem of moments. — Paul L6vy : The law of 
Gauss. Correction of an error in an earlier note 
(March 27) — ^W. Margoulis ; Transparent abacus 
with orientation. — Gaston Bertrand : The law of 
Kiemann, the perihelion of Mercury, and the devia- 
tion of light. Measurements of high precision are 
ncce.s.s.try to decide between the formulLC of Einstein, 
and Ricmann. — C'harles Nordmann and Le Morvan : 
Observations of stars of the N type and especially 
of a star with a veiy low effective temperature, by^ 
means of the hetcrochrome photometer of th© 
University (Paris). One of the three stars examined 
(ii 5 , 559, Henry Drapejr Memorial Catalo^e) has 
an effective temperature of 2160'’ absolute (1^7® G)f 
Ibwest temperature of any star measured. — N. 

jSaepen ; A new, ev^uatiop oi the external 



NATURE 


i68 


[Jutv ?9r 1922 


pressure of liquids. The criterion of the association 
of the molecules in a liquid. — B. Siilard : The direct 
estimation of very small quantities of radium by the 
penetrating rays. An application of the portable 
electrometer described in a previous paper (June ig). 
U.smg 300 grams of material containing io‘* grams 
of radium ]K'r gram, the error of estimation is within 
2'3 per cent. — Paul Pascal : Magnetochcmical 
researcli on the constitution in mineral chemistry. 
Acids containing arsenic. — Cx Gire : The dissociation 
of barium chloroplatinatc The dissociation pressures 
of this .sail were measured at temperatures ranging 
between j28° C and 603^^ C., and the heat of reaction 
calculated. — .'\ Demolon , The accessory elements 
in Thomas slag. Besides phosphate, basic slag 
contains hme, magnesia and m.ingancsc Beter- 
minations oi the solubility of the slag in varuius 
solvents {water, sugar-.solulifui, carbolic acid, etc.) 
have been made and the results given as curves with 
time as absiissa*- I. J Simon. ()xidation by 
mixtures of sulphuru' and and chromates The use 
of silver rhrom.ite with suljihuiic acid gives a more 
complete c^jinbustion of organic compounds than 
alkali chromates and sulpliiiric <icid. 'I'lie modifica- 
tion IS c.siiecially usctul m the analv.sis of bodies 
containing the acetyl group Mlh*. H 416 nc Billon : 
The action of tnmethylenc chlorobromidc on some 
ketones of tlie tatty senes. K Loequin and Sung 
Wouseng : The tianstorm.ilion ot the tertiary 
ctliylenic alcohols (linalool ty])e) into piimary ethy- 
Icnic alcohols (geramol tyjie) — F Kerforne and T. 
Dangeard • The palao/.oic rocks brought up by the 
dredge of the Pnurquoi-Pai, in lOii in the western 
English ('hannel - 1 ' Ehrmann The discovery of 
the Silurian with graptolilhs and the J.levonian with 
tcntaculites at Bem-Afeur (south of Djidjclh. Algeria). 
— Ch. Gorceix 'J'lu' distiibution of lempciatuie m 
Lake Bourget — Pierie Nobecourt . The mechanism 
of the parasitic action ot Penicilhum f^hiucum and of 
Mitcov sioloiiifei' E\perimcnts on the arliticial 
ripening of sterilised tiuits bv inoi iil.ition with the 
tw’O moulds named abo\e. 'riio ai'tiou aiqiears to 
be clue to a .sccietion ot enzymes, and th(‘ action takes 
place only m .icid nuslia Joseph Bouget • Observa- 
tions cm \lie most fa\ourabic «dtitude for the colora- 
tion of Jlow'crs - JcMTi Dufrenoy 'rumc'faction and 
tubcrisation (m plants) - \V Mestrezat, Pierre Girard, 
and \^ Morax . J'he elective ionic peimoabihty of 
the cellid.ir elements r.siieiimcnts on the eoincM 
of the clog and rabbit prove' that the permeability 
of the cells to electrolytes is an ionic permeability 
and that it is elective >M Doyon . ('omparison of the 
effects of the nucleic acids and of the anlithrombine 
of peptone plasma on the coagulabilily of the blood 
circulating m the frog — T. Pamsset and J Verge . 
Idiosyncrasy and anajihyl.ixy Maurice Nicloux 
and Cieorges Welter . Does cyanic acid exist in the 
blood ? Attempts to show the ])rcscnce of cvanic 
acid in the blood and tymph g.ive TU'gativc results - 
A. Weber • In fluence on the develo] ment of tlie eggs 
of a batrachian of a snJestanee extrricTed from the 
fcrtilisine of the eggs of a nS(i — \. L^caillon , Varia- 
bility of the .species and the c^xpcnmental creation of 
new races in tlie silk-worm of tne mulberry tree. — R. 
de La Vaulx • The appearance oT qitersexual forms 
in a strain of J^aphnia nmgna, and the probable 
determinism of the phenomenon. -A Vandel . (xco- 
graphical spanandna in a terrestrial isopod — R. 
Hovasse : A Pencil man, an intracellular parasite of 
the Vellela. 

Melbourne , 

t Royal Society of Victoria* April 8, — Mr. F. V ^ 
would, pre.sicfent, in the chair. — F. Chapman : Ne' 
or little-known Victorian fossils in the National 
Museum. Pt. XXVI, Some Tertiary ^pllusca. Fonr- 
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teieo new. species of and Gaateropofda' 

are diescribed andl Bie distribution: tind diagnoses, of 
eight other forms are discussed. So far back as 
Oligocene and Miocene times there existed many- 
species of Mollusca which are so closely related to 
living forms that they are evidently the direct 
ancestors of present molluscan types. Others have 
migrated from the Bassian area and are now found 
only as varietal offshoots in warmer Australian 
waters. Certain species dating back to the older 
Tertiary arc now found living in lower latitudes of 
the Southern Ocean — 11 . B. Williamson : An addition 
to the flora of Victoria. A new species of Hell- • 
chrysum, H. Galesn, has been found growing on 
dry hillsides a few miles from Lome by the Rev. 

A. C. F. Gates. The plant resembles a Leptorrhyn- 
chus, but approaches very closely to Hehchrysum 
podolcpideum, a Central Australian species. It is 
probably a connecting link between sections Oxylepis 
and Chrysocephalum of the gcnu.s.— J. Shirley and 
C A Lambert : Coprosma Batten, End. The leaf 
pits were examined, but no acarids were found. 
'I'he pits are of tcratological interest only, as the plant 
no longer lives under xcrophytic conditions — G. H. 
Hardy Notes on some Australian Asilida? (Diptcra) 
in the collection in the National Museum A new 
species of Neoitanius i.s de.scnbed, and notes and new 
descnption.s on the remaining fifty-four .species and 
one subspecies in the collection ure given --'A, J. 
Turner Studies in Australian J.epidoptera. A 
number of species obtained on the Claudio River m 
the Cape York Peninsula, N. Quecnslund, in the 
National Park, Queensland, and in Tasmania are 
described. Revisions of orders previously described 
are given, together with descriptions of some new forms. 

Sydney 

Royal Society of New South Wales, IMny 3. — Mr. 

E. C Andrews, president, m the chair, — K. C. 
Andrews : Bresideuti.il Address. The coral-bearing 
liincbtones ot the Caniozoic within the Pacific are of 
two types, namely, Tertiary and Pleistocene. The 
Tertiary consist of sediments deposited unconform- 
ably upon sinking surfaces of submarine erosion, 
where.is the Idcistoccnc, although deposited uncon- 
formably along tlie ('aino/.oie, have giown in clear 
water away from flic influence of silt-ladcn stn'arns. 
No signs of bedding oc.eiir m them, and they arc 
amoiphous, massive, and homogeneous Cliffs one 
thousand feet in height exist, which reveal no sign of 
structure To understand the origin of coral reefs, 
it must be remembered tli.it the eonfinents bordering 
the Pacific have grown mainly towards that ocean 
m the fc^rm of lancl wave's or undulations commencing 
at the continental nuclei, such ns Soiitli - Western 
Australia, the Canadiau Shield, Brazil, and Siberia. 
Island groups such as J.ipan, New Zealand, Fiji, and 
Tonga represent extensions of earth waves of tliistypc. 
These earth undulations have grown as oscillatory 
vibrations with a piogrcssivc bul slow radial movement 
of the major wave axes. Eacu island group forms a 
compound earth wave. Generally, the we.stern islands 
and the ^arger individual groups, such as New Cal- 
edonia and Fiji, have been stable during the later 
Pleistocene, whereas the eastern satellitic islands 
and islets have moved up and down in vibratory 
undulations during the same period The true 
coral reefs of the Pacific indicate the peculiar vibra- 
tions and undulations of movement in these relatively 
unstable masses of the island groups and also the 
growth of great barriers and fringing reefs, such as the 
Great Australian Barrier, on submerged areas of 
subm'arine erosion. Generally, Pleistocene coral reefs 
are amorphous and non-bedded, and have been formed 
submerged surfaces of submarine erosion at 
ious stages'. 
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General and Specific Sanitation. 

A lthough hookwonn inlertion (anchylostom- 
iubis) is .so ran* m ihrs (oiintry as to be un- 
known ext ept among mincrsftlie punciplcs governing 
Its control gi\e an illustr.ition of ihc relationship 
between specific and general tontrol over mfeetionj 
which IS not without value for f’.nlish hygienists. 
For tliis reason a monograph leiently issued by the 
Rockefeller In.stitute for Medical Resc an h ‘ is deserv- 
ing of attention. Hookvv'orm disease is t hielly a rural 
disease m Brazil as el.sewhere, and is most prevalent 
where there is complete disregard of elementary sani- 
tation, especiallv in warm climatic londitions, which 
favour tlie hie of the hookworm embryo in the soil, 
and encourage woikpeople to go baretooted. 

Dr. Smillie’s investigation shows that bookworm 
disease is most common in the ages between fifteen and 
lorty It may be corrertly destribed as an indu.strial 
disease, as it occurs chielly in unshod field-workers. 
Tins fact (‘omes out more clearly when a distinction 
is drawn, as it should he, between hookworm infection 
and liookvvorm disease. The importame of this dis- 
tinction IS gradually becoming apprei lated in public 
health. Tn diphtheria it forms an essential considera- 
tion ; and rational measures cannot be devised for 
the prevention of tuberculosis, w'hirli liave no regard 
tor this distinction. In male children under ten years 
of age the average number of mtc.stinal hookworms 
per person was 39, increasing to 169 between ten and 
twentv, and over 200 in men between twenty and forty 
years old. 'J’he injury to health occurs chiefly in the 
persons showing heavier mi'idencc of intestinal worms. 

TIte work of Looss and his successors proved that the 
(hiet mode of hookworm mleetion is through the skin, 
bv Its eont.ut with fiecally eontammated moist earth, 
the moutii being an incidental and altogether umm- 
jiortant (hannel of infection. This important fact in 
natural liistury suggests the two chief methods of control 
ol the disease, the provision of latrines and covering 
for the* leet The third line of action, that of treat- 
ment of miected persons, has relatively smaller import- 
ance ; and in Dr. Sinillie’s judgment treatment may 
properly be hmitc'd to field-vvorkeis, and mav he dis- 
legardcd tor persons under five and over fifty-five years 
of age liookvvorm disease being an industrial malady, 
the (onstruclion of latrines m the working fields as w'cll 
as domestically is indispensable if the disease is to be 
eoni rolled ; and the difficulty of reform m this direction 
IS si'cn in the '^tatement that there are practically no 
latrinc^s m rural Brazil. As regards the second method 
of control, it has been found that the use of a crude pair 

’ " Stiiclic-s on Ilookwonn Iiifrrtion in Hr.i/il, 1918- 20 ” Si'cond patxr by 
Dr. Wilson G Smillif (Monogr.iphs of the Rockefoller Institute for Medical 
Research, No. 17, May 12, igss). 
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shoet by farm- workers has reduced infection to J owingj to ^H^dmstknCics ‘ fe ooriti^oiy^ thiV 

in one-tenth of the usual rate suj0fered by those I colnpares unfavourably with th^it secured by. 


of half j 

less than one-tenth of the usual rate suj0fered by those 
who did not wear shoes. 

Only a few outstanding points in this valuable report 
have been cited, l)ut ent^gh has been given to show 
that in hookworm disease we liave a notable illustration 
of the close connexion between elementary sanitation 
and the prevention of disease. In Kngland we associate 
this connexion chiefly with diarrhcca and enteric 
fever, and William Budd’s researches will always 
furnish the classical illustration o{ the close relations 
between defective latrine accommodation and the 
spread of infection as soon as typhoid fever is intro- 
duced into a village. The association is probably 
wider than is usually suspected. The relation of 
excessive diarrheea to the continuance of conservancy 
systems iir English towns and villages has been re- 
peatedly emphasised, and there is strong rea.son for 
assuming a similar association of these systems with 
excessive pncilmonia m young children. 

But the hookworm story emphasises even more the 
importance of exact knowledge of the infecting agent. 
The provision of slioes or even their compulsory 
wearing is a novelty in sanitary administration from 
a British point of view ; liut it appears to be the most 
urgent need where hookworm disea.se is endemic. 
SOj likewise, the fact tliat hookworm disease is an 
occupational disease shows where preventive work is 
chiefly needed, while the distinction between incidental 
infection and actual disease points to the persons among 
whom administrative control must be chiefly attempted. ■ 
These contentions are illustrated in the paper by the 
wasted effort displayed m such public health work as 
the “ swat-the-fly ” campaign, in whuh a vast amount 
of effort and much money are expended in fruitless 
endeavours to eliminate flies liy wholly illogical 
methods. 


The Ve^ietation of High Asia. 

Southern Tibet : Discoveries in Former Times com- 
pared with my own Researches in jqo6-igoS. By 
Sven Hedin. II. A List of FUrwertng Plants from 
Inner Asia, collected by Dr. Sven Hedin, deter- 
mined by various authors, and compiled by C. II. 
Ostenfeld and Ove Paulsen, Pp. 25 t- too t-8 plates. 
(Stockholm : Lithographic Institute of the General 
Staff of the Swedish Army, 1922.) 30 marks. 

K nowledge of the vegetation of High Asia is 
now extensive. The climate, while leaving 
soractliing to be desired in other respects, favours the 
preparation of botanical specimens, and IravelleVs in 
the inclement uplands of Tibet and the Pamirs have 
supplied much malerial for herbarium ' use. Yet, 
NO. 2753,. VOL. ^.^^ 3 ''; 


colnpares unfavourably with th^it securi^ by 
explorers in temperate and tropical regions, V 
result, our acquaintance with the flora of High 
is still far from exhaustive. 

Geographical reconnaissance involves the investiga- 
tion of as much ground as an expedition can map, 
and is thus somewhat incompatible with an intensive 
study of the vegetation of a given area throughout a 
round of the seasons. Any combination of the two , 
activities means either that geography must be content 
with fewer data, or that botany must rest satisfied 
with indifferent material. The best botanical results 
of geographical expeditions are obtained during halts . 
made when plants are in active growth. 

The traveller in temperate regions may arrange his 
halts. In the tropics, as in high latitudes and at great 
altitudes, halts usually depend on meteorological con- , 
ditions. Those caused by heat or rain coincide with 
periods of vegetative activity ; those due to cold and 
snow occur when plants are donnant. The arctic- 
alpine flowering season is, besides, so brief that when 
the explorer sets out lie may find only leaf-specimens ; 
ere his journey ends, he may collect only specimens of 
plants the seeds of which have fallen. He may, if 
fortunate, secure complete material of species general 
along his route but he must be prepared for the 
po.ssibility that his specimens of local plants are not 
always identifiable. 

The botanu'al interest m any collection of plants 
from High Asia is therefore intelligible. Underlying 
this interest is a hope that new material may resolve 
old doubts. That hope explains our attitude towards 
arctic and alpine collections as compared with those 
from tempepate latitudes or moderate rle\ations. A 
difference of a few days in the dates on which particular 
arctic or alpine camping-grounds were visited may 
give assurance to identifications originally tentative., 1 
The value of any High Asian collection is thus enhanced 
if It comes from districts already carefully investigated. 

The importance of a census of the flowering plants 
found by Dr, Sven Iledm in the course of his various 
journeys in Inner Asia during 1894-1907 will therefore 
be readily appreciated. This census, compiled by 
workers so careful and competent as Prof. ('. H. Osten- 
feld and Dr. 0 . Paulsen, affords concrete evidence of 
the effects upon botanical survey of the exigencies of 
geographical exploration at great heights, and exempli- 
fies the disadvantages against which the traveller on 
lofty uplands must contend. 

The praiseworthy pains the authors have taken to 
identify many incomplete specimens have been more 
than justified by their resultSk Notwithstanding th|ir 
care^ the compilers have d^batredTromyaugg^tin^ 
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specific,.ji;pes w ^ iise 4 |>ct cent. nl 

, 075' plants eniimcni;t«d, ft t(^ these, Wfc'acW th^ cases 
in which specific determmation remains more or lesf 
doubtful, we have a total of 27, or nearly 10 per cent, of 
the wliole. The authors have laid those who may 
study this census under a lasting obligation by record- 
ing the precise condition of the material available and 
thereby indicating why, as well as where, doubt attaches 
to certain identifications. 

The imperfection of much of Dr. Hedin’s material 
has induced the authors to restrict themselves to a 
taxonomic enumeration of the plants actually found 
by that eminent traveller in East Turkestan, the 
Pamirs, and Tibet, and to regard their work as supple- 
mentary to that of Dr. Ilemsley ^ and Madame Fedt- 
schenko .2 Other considerations may have weighed 
with workers who are recognised as authorities both on 
plant-distribution and plant-association, when deciding 
that phytogeographical or ecological discussion is not 
yet feasible. 

The census shows that Dr. Iledin collected 57 
distinct plants in East Turkestan, 72 in the Pamirs, and 
185 in Tibet, but that two only of the plants enumerated 
were found by him in all three regions ; only one not 
met with in Tibet was found both in East Turkestan 
f and the Pamirs, and only eight not met with in the 
Pamirs are recorded both from East Turkestan and 
Tibet, while no fewer than 27 not met with in East 
Turkestan are recorded both from the Pamirs and 
Tibet. 

These figures are not surprising when regard is had to 
the fact that all the Pamir plants were collected at eleva- 
tions of 12,000-15,000 feet and all the Tibetan ones 
were found at elevations of 8500-17,000 feel, whereas 
44 of th'‘ ^7 plants reported from l‘!ast Turkestan were 
met with vit altitudes ol only 2750-3500 feet. Con- 
formitv as regards elevation may account for the 
appreciable common element m the Pamir and the 
Tibcl vegetations ; disparity in this respect may 
explain the relative isolation of East Turkestan. That 
isolation may indeed be greater than the census 
suggests. All the East Turkestan plant > reported 
from altitudes exceeding 3500 feet were found in one 
or other of three locSlities. The thirteen plants in 
question include one of the three recorded as common 
to East Turkestan and the Pamirs and seven f»f the ten 
recorded as common to East Turkestan and Tibet. 

One ol these three localities is Toghde-gol, 9100 feet, 
in southeni Tsaidam. This locality is cited in the 
census for four plants. Only in the case of two of these 
is the place said to be in East Turkestan ; under the 

* Ihe F'lora of Tibet or*HiKl) Asia' \V’. 11 . ilemsley, .awstul by 
"i (Joiirn. Linn. So( , Hof vol. xxxv pp. i34-'.'6i5, 1930). 

riorc dft Pamir : Olga Fedtschenko (Act. lion. Pmop,, vqI xxi. 
PPr 333.471, 1903; ihi 4 . vot. xxiv. pp. 133-154, J904 ; and pp. 313*355^ 
1905 i voLxj^viii. pp, ijHJ; ; and pp. 435-5^4, 1909). 


others it is said to be in Tibet. Anothervoyhe localities 
is Bash-kurgan, 8750 feet, south of Lop-nor,’ which is 
cited for five plants. In connexion with two of these 
the place is said to be in East Turkestan, under a third it 
is stated to be on the East Tufkestan-Tiliet frontier, and 
m connexion with the two remaining plants the locality 
is placed in Tibet. The third locality, Tatlik-bulak, 
6500 feet, is mentioned in connexion with eight plants. ' 
Here we have no such formal im onsistency ; on each 
occasion the place is attributed to East Turkestan. 
Hut this does not remove all doubt ; Tatlik-bulak lies 
south-east of Lop-nor and therefore farther east than 
Ifash-kurgan. 

It is possible that this discrepancy of statement 
merely reflects a difference in point of view. In floristic 
studies it is often convenient to respect political 
boundaries ; in phytogeographical ones >4 is always 
desirable to rerogm.se natural frontiers. From an 
ethnic standpoint all three localities may belong to 
East Turkestan ; the evidence of the plants themselves 
suggests that from a botanical standpoint all three 
belong to Tibet. However this may be, the census 
prepared by Prof. Ostenfeld and Dr. Paulsen appears to 
justify one general conclusion. While it is clear that 
East Turkestan can be properly included in the region 
our authors speak of as “ Inner Asia,'’ it must be 
excluded from the region for which Dr. Hcmsley has 
employed the term “ High Asia.” 

How deeply we are indebted to Dr. Paulsen for our 
acquaintance with the vegetation of the western Pamirs, 
the drainage of which is towards Ferghana and the 
Oxus, readers of Na pure are already aware. Regard- 
ing the plants of the eastern Pamirs, the streams of 
which flow towards Yarkand, we liave hitherto known 
little beyond what was to be learned from a few 
specimens gathered by Sir E. E. Younghusband thirty 
years ago in the Pamir of laghdiimbash. All save one 
of the Pamir plants in Dr. Ifedin’s collections are 
re[)ort('d from the eastern half of the region ; the 
evidence they afford is thus of unusual importance. 

Unfortunately, that evidence is still far from complete. 
From the Taghdumhush Pamir, which from its con- 
nexions to the south and the east should perhaps prove 
the most ‘‘ critical ” of these high valleys, we have 
again to be content with a few specimens. Nearly 30 
per cent, of Di. Hedin’s Pamir plants are from the 
Karakul Pamir, probably the least critical of the 
eastern valleys. More than 40 per cent, w'ere gathered 
on the slopes of Mustagh-ata, highest of the Pamir 
peaks, but in this case it is not clear that all the 
Mustagh-ata plants . were collected m one Pamir. 
Unjil the vegetation of these various eastern Pamirs 
has#been investigated as ‘exhaustively as that of the 
^ JLittle ,P^r was by Lt.-Col. Alcock during the Pamir 
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Boundary I'ommission and a.^ that of the Alichur 
Pamir was by Dr. Paulsen during the second Danish 
Pamjr I'.xpcdition, the last word on the vegetation of 
this region as a whijle must he left unsaid. The 
numbfirs ol pl.ints found by Dr. Iledm m all the eastern 
valh'ys visited b\ liim falls short of the number whieh 
Lt."('ol. Ahoilc has taught us may be found m a 
single uestein one. 

The evidime supplied by Dr. lledm, imperfect 
though It lugdoes however, sustain the goneial conelu- 
sion, based on our aeijuamtatu (‘ with the vegetation 
of the western Pamirs, that while many plants are 
common to all, some arc peeuhar to eaih.-'* Another 
general cotudusion to which the material obtained by 
Dr. lledm ajipeais to point is that it may prove more 
convenient and natural to employ the term “ High 
A.sia/’ res'irK ted by Dr. lleinsley to Tibet, in an 
extended sense which will include also the “ Pamirs.’' 

Tibet is liy lar the largest of the three regions visited 
by Dr. lledm ; he ( ollc'cted there twice as many jilants 
as he found in the Pamii.s, and three times as man> 
as he gathered in Iv.ist Turkestan. The plant.s from 
Tibet whieh the authors ha\ e been compelled to describe 
as new are five times as numerous as the new species 
reported from both ol the other rc'gions. The authors 
of this census are therefore fully justified in remarking 
that its main interest lies in the Tibt tan plants therein 
discussed. These facts notwithstanding, it is more 
impossible to deduce conclusions regarding the vegeta- 
tion of Tibet Iroin the evidence here supplied than it is 
to do so in the case of Past Turkestan or ol the Pamirs. 
The phylogeograjihical indications arc sometimes as 
inconsistent as in the case of East Turkestan and are, 
if possible, more inexplicable than they are as regards 
that region. Localities are at times placed m Inner 
Tibet with no mditalion of latitude or longitude, and 
therefore with only imperfect clues as to their precise 
situation. When more jireeise indu'ations are sujipliccl, 
Inner Tibet is now given as synoii) inous with Norlhern, 
anon as synonymous witli Jbistern Tibet. Certain 
localilies are said m one c'ase to be m North Tibet, in 
another to be in East Tiliet The list itself forms part 
of the sixth v'olurne ol a woik entitled “Southern 
Tibet,” yet il does not include ain plant said to have 
beem collected m Soutli Tibet. 

Perhaps the most interesting individual species m the 
list is onc^ which Prof. Ostenfeld has projiosed to treat 
a.s the type of a new genus, liedinia Though thus 
characterised, this plant, as it happens, is not a new 
discovery. Tt i.s one that so long ago as 1852 wus 
referred by Dr. T, Thomson to the Cruciferous genus 
Ifutchinsia, with the characters of which it (’ontorms 
so indifferently that m i86i it was transferred by Sir 

^ Na-iukt, vol c\ii. p. 270 (.\pril j 8, ^gai). | 
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J. P). Hooker to the genus Capsella as admittedly a 
very aberrant member. In 1904 Mr. W. Lipsky was 
so impressed by the unsatisfactory character of both 
these .suggestions that he transferred the plant to the 
genus Smelowskia. With this parlicailar genus, how- 
ever, the plant has less natural afiinity than it has with 
either Capsella or llutchinsia. The treatment now 
accorded the plant by Prof. Ostenfeld is certainly 
more convenient than any hitherto proposed. It is to 
be hoped that it may also prove to he more natural and 
that It may provide a lasting memorial to the explorer 
whose name it is intended to perpetuate. 

Alcohol as a Fuel. 

Power Alcohol : Its Prodiiclum and (Jiihsalion. By 

G. W. Moruer-Williams Pp. xiif323. (London: 

Henry Erowdc and Iloddcr and Stoughton, 1922.) 

2is. net. 

'''P'HE enormous increase in the number of engines 

1 using motor .spirit throughout tlic' civilised 
world, and the demand for cither products of mineral 
oil, have forcibly directed attention to the great problem 
of the world’s reserves of oil, and to alternative sources 
of fuels suitable ior engines where a fuel of high vapour 
pressure is nec'cs.sary. Dr. Moiucr-Williams deals in 
his opening chapter with this big problem — the motor 
fuel question — in a very c'omprehensivc and clear 
manner. Il is shown that while in 1913 the import 
of petroleum .spirit into the United Kingdom was loi 
million gallons, by 1920 the imports had reached 200 
million gallons. In the United States (where it is said 
that there is one motor car to every eight of the popula- 
tion) the motor spirit consumption rose from 1200 
million gallons in 1914 to 2680 million gallons m 1918. 

It is dear that this modern development of loco- 
motion, together with the requirements for aviation, 
will make further and further demands upon Nature’s 
not inexhaustible reserves of suitable fuel. Although 
much has been accomplished in rendering a greater 
proportion of the crude oil av^ailablc as fuel, by widening 
the distillation range, by “ crac king ” heavier fractions, 
and by taking out llie more easily condensible portions 
of natural gas (“ c.asing head ’gasoline the world is 
undoubtedly faced with the big problem of Nature’s 
reserve.sMf oil and the possibility of alternative supplies 
of liquids of suiricicntly high vapour pressure to supple- 
ment, or in the long run largely to replace, the motor 
spirit derived from crude petroleum. Dr. Monier- 
Williams says “ a complete solution of the motor fuel 
problem can only be found in the opening up of ex- 
tensive, and as yet unproved, uiew areas of supply, 
together With the introduction of fuels derived from 
other sources than petroleum.” 
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Allowing the excliBion o,£ ^ produced by, 

inorganic Agency, he ebnsiders that contwporary' 
vegetation constitutes the only alternative to ' bitu- 
minous fnineral deposits as a source of motor spirit, 
and it would seem that it must e\’entually supply (as 
alcohol) a large proportion of the world’s require- 
ments.” To-day it is a question of the comparative 
cost of alcohol and petroleum spirit, and alcohol is at 
a serious disadvantage. In concluding his first chapter 
Dr. Monier- Williams cogently observes that “the 
balance of evidence certainly favours the view that 
before many years have elapsed the supply of petrol 
will be permanently unequal to the demand, and that 
power alcohol, considered from the standpoint of a 
supplementary and not necessarily competitive fuel, 
has an undoubted future before it.” 

The many problems associated with the economic 
production of fuel alcohol have received a great deal of 
attention, and the author has given a most complete 
account of the chemical and economic questions in- 
volved. In his later chapters he gives very full in- 
formation on the results which have been obtained m 
practice with alcohol, and fuel mixtures containing it, 
and partu'ular mention should be made of the excellent 
chapter on the chemical and physical properties ot 
alcohol from the motor fuel standpoint. Here arc 
included the important results which have recently 
been obtained by Ricardo, Tizard and Pye, and 
Ormandy. 

One of the outstanding problems in connexion w'lth 
fuel alcohol must be the bearing of excise regulations 
on Its production, and the associated question of de- 
naturing. When duty-free denatured alcohol was 
legalised m 1855 the duty was only 125. per bulk 
gallon ; to-U ly it is 6/. 3?. ^d. per gallon 0(^95 per cent, 
alcohol. To protect the revenue many onerous con- 
ditions have to be applied to production, and these 
necessarily arc reflected in the costs, but some relaxa- 
tion has already been sanctioned since 1921. It is 
now' jiossible to import power alcohol as bulk cargo at 
certain ports, denature it in bond with at leasp 25 per 
cent, of petrol, benzol, or other approved substance, 
and to distribute the spirit without further restriction 
for power purposes alone*. Dr. Monier-Williams deals 
very fully with these questions of excise supervision 
and denatural ion, but concludes, after sumnnarising 
the ideal requirements of a denaturant, that no sub- 
stance has yet been found which fulfils satisfactorily 
all these conditions. 

Whether “ Power Alcohol ” is considered from the 
point of view of the chemist, the engineer, or the 
general reader, it gives a complete and well-balanced 
consideration to all the problems associated with the 
production and - utilisation. Soipner or later alcohol 
NO. 2>r53, 


,se^s bound to play no small part in our means of 
tmnsport, but above all it is necessary to-day to main- 
tain a proper sense of proportion, and this Dir. Monier- 
Williams may justl)’ claim to liaxc preserved. En- 
thusiastic advocates of a new development so often 
fail to recognise economic limitations. 

J. S. S. B, 

Chemistry and Life. 

La Chimie ct la Vie. By (Icorges Bohn and Dr. Anna 
Drzewina. (Biblioth^quc de Idiilosophic scientifique.) 
Pp. 275. (Pans ; Ernest Elamrnarion, 1920.) Price 
7.50 frs. net. 

B eyond a short chapter with general statements 
concerning colloids, nucicoprotcids and lipoids, 
and a chapter insisting upon the specificity of the 
chemistry of living animals and plants, chemistry 
plays no more part in the arguments of the authors 
of “ La Chimie et lu Vie ” than many other sciences. 
The authors do not deal with pure chemistry, but with 
chemical physics— the object of whicli is to determine 
the influence exerted by physical conditions such as 
pressure, temperature and concentration ot solutions 
on the progress or change of direction of chemical 
reactions. They object to the tenden('y to localise 
the various properties of plants and animals to 
particular chemical substances, and suggest tljat 
ferments, hormones, antibodies, etc.’, may not be 
specific substanc'es .so numerous and varied as the 
effects they produce ; but they may be, on the con- 
trary, various methods of activity of a limited number 
of substances resulting for the most part from the 
disintegration of living matter. 

The main thesis of the book shows how insolubly 
bound up with one anotlier are all the various branches 
of biological science Discussion centres around recent 
work from practically every branch — chemistry, 
physical chemistry, zoology, botany, physiology, 
psychology, general biology, cytology, embryology, 
medicine, serology. The authors show how fruitful 
has been the introduction of chemistry to the study 
of phenomena of life and to what degree chemical 
physics has restored interest in and revived problems 
of biology. Some of their own w'ork is recorded 
briefly. I'hey describe how a double Hydra can be 
produced from a single Hydra by temporarily depriving 
the organism of oxygen, and how tlie symmetr)' of the 
Stauridium is altered by a simple cliange of environment. 

The authors consider that the law of van’t Hoff and 
Arrhenius may be applied to vital actions — develop- 
ment, of the egg, reproduction, respiration, rhythm of 
the heart, and growtii — and*that the “ law of reciprocal 
phenomena” hdds for sleep, secretion, movement 
' ■ , /Ft 
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and growth. They also attempt to establish, It patallelr 
. ism between, form and movement^ .considering that the 
same factors acting through the same mechanisms are 
concerned with both. In the origin of form and in the 
origin of movement, [ihysics and geometry are working 
in unison with eliemistry. 

Immunity, Al)derhalden’s “ terinents of defence/’ 
anaphylaxis, agglutinins, htemolysins, prccipitins, the 
secretions of the interstitial glands of the reproductive 
organs, and hormones in general receive attention. 
Interesting experiments of tropisms, of fertilisation 
by chemical means, of experimental parthenogenesis, 
and of plant grafting, extend the scope of the book. 
The authors consider that the substances which kill 
are at the same time the substances which give life; 
thus, a tumour is submitted to the same physico- 
chemical determination as a developing organ. 

The attempt to co-ordinate in a readable and in- 
structive form the rerent discoveries of biological 
interest is certainly successful, and the book is inexpen- 
sively though well arranged. 

Aristotle in English. 

The Works of Aristotle translated into English. Dc 
Caelo, by J. L. Stocks ; De Generatione ei Corruptione, 
by Harold H. Joachim (Oxlnrd : Clarendon Press, 
1922.) 105 . net. 

T he grea^ Oxford x'ersion ot Aristotle could 
scarcely have begun to deal with that philo- 
sopher’s physics and cosmology at a more opportune 
time than the jircsent. It is only a year or two since 
Prof. Whitehead, speaking with all the authority that 
belongs to his utterances on such a subject, warned us 
that the first explicit beginnings of the “ bifurcation ” 
'Which has inferled nearly all subsequent philosophising 
about Nature and natural science, arc explicit in 
Aristotle, and that the duty ot the Naturphtlosoph of the 
present day is to put himself back at the Pythagorean 
standpoint represented by Plato’s “ Timacus ” and 
study the “ passage ” of nature with a mind freed from 
the prejudices begotten of a substance-attribute meta- 
physic. 

This weighty modern endorsement of Uacon’s old 
complaint that Aristotle corrupted natural science at its 
sources by his “ dialectic,” must have set many who 
know little Greek wishing to have the means of know- 
ing more accurately than can be known from modern 
summaries exactly what the Aristotelian interpretation 
of Nature was. The translation of the “ Dc Caelo ” 
by Mr. J. L. Stocks and of the “ De Generatione ” 
by Prof. Joachim comes very opportunely to meet the 
need, so far as Aristotle’S astronomical and physical 
doctrjnes are concerned,.. It is to b^ hoped that w'e 
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the' >\he - tSiitisei ' Vh^h s.the : 

Aristotelian mechanics of the universe; and’ the / 
“ Meteorologica,” which deals With the “sublunary"' .' 
department of cosmology. 'i 

The University of Oxford may be highly compli- 
mented on producing an English version of the two 
historically very important works before us, which 
may be taken by all but specialist scholars as equivalent’ 
to the original text. In constituting the actual Grafek 
text, both translators have done excellent work in : 
removing a large number of the singularly infelicitous 
alterations made by Prantl, the editor of the Teubner 
editions. Mr. Stocks has given a very generous 
amount of annotation to the explanation of his diverg- 
encies from Prantl; Prof. Joachim, having recently 
published his own recension of the “ De Generatione," 
naturally make.s his version avowedly from that text, ' 
and thus escapes the necessity of critical notes. It is •• 
perhaps a pity, in view of the appeal his version should 
make to many who are sc'arcely likely to possess his 
text and commentary, that he has not recorded quite 
briefly at least the more important of his differences 
from one of the standard texts, e.g. Bekker’s. Of 
course it is inevitable that tlie fuller and more argu- 
mentative annotations of 'Ir. Stocks should at times 
require him to take sides on disputable points ot reading 
or e.xcgcsis, and he himself would'., no doubt, be the 
first to admit that appreciation ojf the value of his 
work does not imply agreement wi.lli all his decisiorls 
on such issues. To agree or disagfee m detail would 
only be possible after a spei'ial miiHite study of Mr. 
Stocks’s notes in conjunction with the Aristotelian 
text and the commentary ot Simplicius. 

We note that on one \'ery important point the exact 
meaning of the original seems to havb been miscon- 
ceived. We believe it can be made clear that the kind 
of motion of the earth stated m “ Dc Caelo,” ii. 293 b 
30 if., to be spoken of by Plato in the “ Timaeus,” is 
not “ rolling " of any kind. If that had boen meant, 
Aristotle would not have been so careful to say tAat 
the “ Timaeus ” speaks of something different, “ motion 
at the centre.” It is clear also that axial rotation cair- 
not be meant, for reasons into which space will not 
permit us to enter. The poetical word used m the ' 

“ Tima^us ” and repeated by Aristotle (iXh€(rOai) 
appears properly to describe “ to-and-fru ” motion, 

“ oscillation,” or “ excursion ” about a mean position. 

If we suppose that Aristotle knew, as he could scarcely 
help knowing, the correct interpretation of the Platonic 
phrase, we see at once why he is so careful to distinguish 
this movement of the earth “ ti? and fro ’’ about “the 
middle ’’ from all theories of movement “ found the 
middle.’’ The poii^t is important, becaus^ in^ spe^hg, 
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on th€ aluthority of Theophrastus, to be PJat(mic. 
Jt "follows, therefore, that Plato is included among the 
' ^ many. others ” who seem to agree with the Pytha- 
goreans in denying that the earth is “ at the middle,'’ 
and that Aristotle was well aware that the theories 
Plato ascribes to Timaeus arc not necessarily Plato’s 
own theories, as has erroneously been assumed by 
almost all expositors of Platonism. A. E. T. 

A Rock-Desert. 


A thin'band of pota^ium salt has beep found .under 
^bel Sinn Bisher, a place where old wotjdngs, prob- 
ably for rock-salt, may be traced. We may note the 
spelling Gebel, for Jebel, now adopted in Plgyptian 
memoirs, which will commenfS itsell e(|ually to English- 
speaking folk. We congratulate Messrs. Moon and 
Sadek on carrying out this tine piece of mapping in a ' 
country where “ life is, at its best, a \ery hard one,” 
and where the Arab natives speak, quite happily, of 
their ” homes ” m caves cut in the mountain sides. 

G. A. J. C. 


Ministry of Finance, Egypt. Petroleum Research. 
Bulletin No. 4 o. T opography and Geology of Northern 
Sinai. Part 6, Session 1919-1920. By E, W". Moon 
and H. Sadek. Pp. vii+i54-t-5i plates. (Cairo; 
Government Publications Oflicc, 1921.) P.T. 50. 


I T is no disparagement to the scientific observations 
reiorded in this volume if we notice its hand- 
some mode of production at the outset. In printing, 
illustration, and the inclu.sion of coloured sections, it 
will bear comparison with the work of any Geological 
Survey in the world. Two coloured maps on the scale 
of I • 250,000 are folded in a pocket at the end, and these 
are mounted on linen, a feature almost unKpie in 
oHicial publication. 

The researches that are placed in this permanent 
: form before the public could not have been undertaken 

I by pru'ale enterprise. Their object is to furnish a 
basis on winch exploration may go forward in search of 
i petroleum in .Sinai, guided by the stratigraphy of a 
difficult and arid region. The oil-indioations occur m 
Upper Cretaceous strata, mainly m the Cenomanian 
series, ai l any local ('oncentration that may be found 


will dojiciiii on these beds as the primary sources 
of supply. 'I’wo places where the ('onditions seem 
Javourahle have been recommended to the Egyptian 
Govennnent as sites lor boring (p. 142). The clean 
exposures ol rock-edges allow the geologist to read the 
structure of thi'> desert country, as he ran among the 
splendid folds of the Lange Bergen or in the high 
plateaus of Arizona. The features of a rock-desert are 
admirably pictured in prfiotograph No. 12, where .some- 
thing is seen of the most notable structural feature of 
the region, the Cretaceous beds being strongly folded 
as they .are traced downwards, while the conform- 
able Eocene above them is almost undisturbed. The 
dome-structure sought for by oil-prospcctors is thus 
I present in the areas where beds older than the Santonian 
^are expo.sed, but is scarcely to be traced in higher series. 
:The authors, after a juseful historical review (p. 37), 
advise the abandonment of the term Nubian Sandstone 
'as. irydidating, a .strati^ii^aphical l^orizon. . . 


Our Bookshelf. 

La Geographic de VHistotre : Gh)graphie de la Paix et de 
la Guerre sur Terre et w Mcr. Par [can Brunhes 
ct Camille Vallaux. Pj) \ if 716 (Ikiris : Feljx’ 
Alcan, 1021.) 40ffs.net. 

Two distinguished French geographers have collabor- 
ated in producing a volume on the relations ot geography 
and histors , winch is rcallv a t realise on political 
geography Rather more than halt the volume is 
concerned With the principles ol the subject, and the' 
remainder With their application to (urrent political 
and social problems, arising out ol the redistribution 
of territory and alterations in frontiei.s after the war. 

Beginning with the thesis that man is the chief geo- 
graphical agent, since he can more effectively modify 
the surface of the earth than the physical agencies at; 
w'ork, the authors consider the distrihution of man. 
Regions of dense population may be either zones of 
passive concentration where conditions lavour increase 
in numbers but do not demand any great degree of effort, 
m order to find nutriment, and zones ot actia e concen- 
tration when' man, reacting against conditions not \ 
wliolly favourable, triumphs by the exercise of effort*"’ 
In the first category arc regions of high temperature 1 
with considerable atmospheric humidity and abundant 
surface water, like the ('hincse river valleys or the' 
Nile delta. In the second catcgoiy arc oceanic border- 
lands and islands in temperate regions where conditions 
entail some struggle against sea and climate but are 
not unpropit lous. In this category also are the areas 
where temperate forest has to be cleared and wherp 
coalfields are exploited. 

From these ” facts of fixation ” the aulliors pass to 
“ facts of movement ” and discuss the influcni'es behind 
migration and human movements. Some of the most 
important chapters m the book are those which deal 
with the growth and stability of states and the positions 
favourable to sites of capital cities. In struggle, though 
not necessarily war, tiie authors see one of the essentials 
for the healthy life of a state. Struggle means growth, 
but a state of political and social equilibrium means 
stagnation and decay. We have no space to do justice 
to this volume, and have indicated onl)’ a few of the ideas 
It contains. Jsvery step in the authors’ arguments 
is abundantly illustrated by concrete examples. The, 
only drawback to the book is its lack of lucidity in 
places. The style at times is more ponderous than 
one would expect from French writers. There are 
black and .wbit^maps and full indices. , 
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Handbuch der PJiamenanatomie, Herausgegcben von 
Prof. K. Linsbaucr. Allgemeiner Teil : C3)tologie 
(Die Organe der Zelle). Band 1., Zelle und Cyto- 
plasraa. Von H. Lundegardh. Pp. 192. Band 
2., Allgemcine Pflanzenkaryologie. Von Prof. Dr. 
G. Tischler. Pp. 384?" (Berlin ; Gebruder Bom- 
traegcr^ 1921.) 2/. 5^. 

The volumes under notice arc the first two in a series 
to be publislicd under the general title “ Handbuch der 
Pflanzenanatomie.” The complete series as projected 
y/ill number 15 or 20 volumes by various authors, 
under the general editorship of Prof. K. Linsbaucr. 
It will include volumes on cytolog>% histology, galls, 
experimental anatomy, and a scries on the “ anatomy ” 
of the various plant groups from Mycetozoa to flowering 
plants. Two volumes— both unfinished — have already 
been i.ssued, the first, by Dr. H. Lundegardh, dealing 
with the cell and cytoplasm ; the second, by^Prof. G. 
Ti.schler, giving a general account of the plant nucleus. 
The price ffuoted in English money for the two volumes, 
in paper covers, is unjustifiably high, and must mean a 
huge rate of profit for the publishers. The .sale on these 
terms is not likely to be very wide. 

The first volume begins with a history of plant 
anatomy and the cell theory, occupying 60 pages, and 
illustrated by figures from Hooke, Malpighi. N. Grew, 
and others. Then follows an account of cell structure 
and form, with numerous illustrations. The proto- 
plasmic connexions between cells are considered at 
some length. Other topics coii'-idered are the arrange- 
ments of cells in tissues, and the physical and chemical 
organisation of the cell. 

The second volume treats of the plant nucleus in 
considerable detail, beginning with the morphological 
and chemical organisation ot the resting nucleus, and 
its relations to the cell as a whole. This part occupies 
232 pages. The remainder of the volume, which is as 
yet incomplete, deals with nuclear division and its 
various forms in different plant groups. The numerous 
figures are taken from the cytological literature of the 
last thirty years. 

Thirty-fifth Annual Report of the Bureau of American 
Ethnology to the Secretary of the Smithsonian Insti- 
tution. 1913-1914. In 2 Parts. Part 2 Pp. 
viii + 795-1481. (Washington: Government Print- 
ing Office, 1921.) 

This volume forms an important supplement to that 
which preceded it, giving a collection of bardic chronicles 
and songs illustraiing the beliefs and customs of the 
Kwakiutl, a fishing-tribc on the coast of Vancouver 
Island. It has been compiled bv Mr. G. Hunt, a 
member of the tribe, a .a the text i.s given in the tribal 
dialect with an English translation. It is not easy 
reading, but the report in the preceding volume 
supplies an adequate commentary. It forms an 
impressive picture of life in the lower culture. We 
have traces of totemism in the shape of paintings of 
animals on the sides of the house door and posts erected 
with special ceremonies. Much of the ritual consists 
of orgiastic dances, performed by men and women in 
a state of nudity, wearing masks, their faces being 
painted with charcoal, on •which swan-down is ^tuck, 
their heads and necks adorned with pieces of red cedar. 
It also assumes a more, brutal .form. In one account 
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we read'! ‘‘The Jtich^Woman.eanl^d'm ller .tfrms. 
body, leading the Cannibal ; and the Tamer dnj 
the right-hand side of the Cannibal, and the Ohe*Who- . 
Presses-Down went on tlie left-hand side of the Caniu-*/ 
bal, and each of the four eats part of the corpse— that 


is, the Cannibal and the Kich-Woman, and the Fire- 
Dancer and his Grizzly-Bear-of-The-Door.” Scattered 
through the book are interesting accounts of the ini^-, 
tion of novices, the magical effect of names, magical 
.songs sung to secure the capture of salmon, pre- 
nuptial incontinence, marriage by purchase and the 
Icvirate, burial in trees, magical transformation of 
men into animals, and mucli other matter of interest 
to anthropologists, it is well that these facts should 
have been recorded, as the tribe is rapidly coming under 
“ civilised ” influence. In one list of gifts we read of 
blankets, canoes, jewellery, forty sewing-machines, 
and twenty-five phonographs. 

(1) Lehrbuch der Elektrotechnik. Von Dr. E. Blattner 
Erster Teil. Vierte Auflage. Pp. ix + 423. (Bern 
K. J. Wy.ss Erben, 1922.) 20 fr. 

(2) Electricity. By Sydney G. Starling. (Science in 

the Service of Man) Pp. viii + 245. (London: 
Longmans, Green and (’0., 1922.) 105. 6(/. net. 

(3) Lektrik’’ Lighting Connections. With Intro- 
ductory and Explanatory Notes by Gus. C. Lundberg 
and the late W. P. Maycock. Seventh Edition 
(Thoroughly Revised). Pp. 156. (London : A. P. 
Lundberg and Sons, 1921.) 15. net. 

(i) We welcome thg fourth edition of the first volume 
of Dr. Blattner’s text-book. The principles of electrical 
engineering are very clearly stated and as the inter- 
national symbols and nomenclature are adopted it can 
be readily understood even by a student whose know- 
ledge of German is limited. 

(2) Mr. Starling has written an interesting popular 
work on electricity. The subjects of the various 
chapters are well chosen, theory and practice being 
evenly balanced. The epoch-making discoveries of 
recent years m radio-telegraphy and in the theory 
of the atom Are included. 

(3) The third of tlie works under notice is .1 useful 
little book on electric wiring. It shows various ways 
of wiring electric lamps so that they can be controlled 
from several different places and also how the light 
they give can be varied. The special switches used for 
these purposes are described. 

Early British Trackways, Moats, Mounds, Camps, 
and Sites. A Lecture given to the WooHiope 
Naturalists’ Field Club, Hereford, September 
1921. By Alfred Watkins. Pp, 41 -I- 20 plates. 
(Hereford : The Watkins Meter Co ; London : 
SimpfLin, Marshall and Co., Ltd., 1922.) 45. (>d. net. 
In this little book the author attempts to show that 
during a long period, going back at least to neolithic 
times, all trackways were in straight lines marked out ^ 
by experts on a sighting system. Such sighting lines, 
went from mountain peak to mountain peak with 
secondary sighting points oti the lower ground. It is 
fairly obvious that long distance roads in primitive 
times would tend to he ini a more or less straight line 
between prominent peaks. Thjs karcely,^i ^48 
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hk inletfeaediate pomts. Re flnaS , jp. .piaUnds, 
mc^ tumps, ebijt<;hes (dccUpyiRg the site of an earlier 
raarh), stones, trees, and camps, holy wells, and the 
like.. Place-names are also called in to support his 
argument. Without entering into a detailed examina- 
tion of his evidence, which the reader may do with the 
* aid of an ordnance map, it may be said generally that 
in some cases the so-called sighting marks were the 
objective of the road as in the case of a holy well or a 
ford, and that others, such as a burial mound or an 
'encampment, owed their position to the previous 
' existence of a road. 

Poverty and its Vicious Circles. By Dr. Jamieson B. 
Hurry. Second and Enlarged Edition. Pp. \vi + 
411. (London: J. and A. Churchill, 1921.) Price 
155. net. 

The first edition of this detailed study of poverty was 
published before the war. In this second and enlarged 
edition the general plan of the work remains unaltered, 
but the author has revised and extended the original 
chapters and has written several new ones. Further, 
he has viewed his subject more from the international 
standpoint. His “ vicious circles ” are the various 
elements entering into the causation and perpetuation 
of poverty which aggravate or intensify the causes out 
of whi('h they grew by lowering the standard of life and 
eftlcicney. Dr. Hurry describes in detail the effect 
of such factors as defective housing, defective feeding, 
defective clothing, defective education, defective 
credit, unemployment, insecurity, and the like. Each 
is considered separately, it being a part of the author’s 
theory that each factor must be diagnosed and attacked 
in isolation ; but the interaction of the circles one 
with another is both recognised and considered. 
The last portion of the book deals with remedial 
measures and giv'cs a useful historical survey of poor 
relief under the Slate and by local authorities, and of 
the scope nnd objects of a number of private or semi- 
piihhi volt alary organisations. 

Plant Materials of Decorative Gardenings The Woody 
Plants. By JTof. Win. Trelease. Second Edition, 
Revised. Ppxliii + 177. (Urbana, III. : The Author, 
University of Illinois, 1921.) i dollar. 

By the help of this handy little volume acareful observer, 
who will make himself acquainted with the technical 
terms as explained in the glo.ssary at the end of the book, 
may le.irn the name of any hardy tree, shrub, or w oody 
climber that he is likel)' to find cultivated m the 
eastern United States — apart from the extreme south 
— or m northern Eurojit , except on the more pretentious 
estates, or m nurseries or botanical establishments. It 
accounts for 1150 distinct kinds, representing ?|7 
genera and 782 species. For a few hopelessly compli- 
cated genera, such as haws, cotoneasters, and roses, 
only the most easily recognised species have been 
admitted. By means of a dichotomous key, divided 
into four sections — trees, bushes, undershrubs or bog 
or rockery plants, and woody climbers or scramblers — 
the name of the genus may be determined. The greater 
part of the book is octupied by a systematic description 
of the genera under their families, and under each 
g^us is, gitfen a key to the species. 


Comni^ phm ^. ' Dr. M. Sk6iie, (Comihon 

* Pp. ' aji :*• 36 plates. (Lpndpn': ^ ' Andtew 
Melrose, n.dO 6f. net. ' I \ 

Dr. Macgregor Skene has produced a very readable* 
series of essays, written in thirty-three chapters around 
different common plants, whfbh are made the texts for 
a popular presentation of many of the problems and . 
achievements of the modern study of plants. In , 
the opening sections the themes of plant nutrition and 
the world’s food supply are groujiL’d around the wheat 
plant. Other chapters treat, for the popular reader, 
the various groups of plants, while still others are 
concerned with the rise of a land flora and various 
problems of the inter-relations ol plants and animals, 
water supply, reproduction, and the relations of plants 
to man. Tlic paper is unfortunately of poor quality, 
but the essays are excellently informed and attractively' 
written, with lucid style and a human point of view. 

Scientific Management in the Home : Household 
Engineering. By Mrs. Christine Frederick. (Ejffi- 
ciency Books.) Pp. 527. (London : George Rout- 
ledge and Sons, Ltd., 1920.) Price 126. 6d. net. 

There is no place where the application of science is 
more desirable than in the home, and none where it is 
more commonly neglected, Mrs, Frederick, whose 
work is already known in this country through her 
connexion with The Ladies' Home Journal, here presents 
the story of her succe.ss in managing her own home. 
Science is to be iound pleasantly blended with common 
sense in the pages of this book, which is to be recom- 
mended to the notice of pri\ate individuals as well as 
to those who are concerned with the teaching of 
domestic economy. 

Precis de physiologic vegetale. Par Prof. L. Maquenne. 
(Collertion Payot.) Pp. 175. (Paris : Payot et 
Cie, T922.) 4 frs. 

The author of this little book is a profc.ssor at tKe': 
Museum d’Histoire natiirelle in Paris, and here 
reproduces in simple, lurid, and attractive form the 
substance ol a course of lectures given at the Museum 
for more than twenty years. The subjects briefly 
treated include osmosis, colloids, germination, growth, 
assimilation, respiration, etc. The definition of such 
terms as osmosis and colloid are not above criticism, 
but any one with no previous knowledge of the subject 
should find it an attractive and, on the whole, an 
accurate presentation of the general features of plant 
physiology. 

Dictionary of Botanical F.qinvalents : French-Engltsh, 
German-English. By Dr. E. Artschwager and E. 
M. Smiley. Pp. 137. (Baltimore, Md. : Williams 
and Wilkins Co., 1921.) n.p. 

This little dictionary of botanical terms should prove 
useful, especially for students. It is nearly all German,, 
only 15 pages being devoted to the P'rench-English • 
portion. The pages are interleaved, so that additional 
terjns can be entered at any time. The explanations 
given are not always happily chosen or accurate. Thus 
zeitlkher Dimprphismus is rendered “ polymprphy.” '^ . 
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Letters to tlie Edltpr. 

\Thc Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return., or to correspond with 
the %urite}S of rejected tnanu scripts intended for 
this or any other part of Naiurf-:. No notice is 
taken of anonymous communications.] 

The Mode of Feeding of the Jelly-fish, Aurelia 
aurlta, on the Smaller Organisms in the Plankton. 

Whilk enga^j('d in inve.stigalions (carried out with 
the aid of a (iovcinnient gr.int) on tlie oyster beds 
in the River Blackwatcr, a jelly-fi.sli (about 8 cins. m 
diameter) kept as a jict was givani large niiinbers of 
wster larv.e to sec* what it would do with theni. 
From the fate of tlie oyster lar\a; it was at once seen 
that the adult jelly-iish, A urelia uunla, feeds definitely 
and — normally — automatifally on smaller plankbm 
organisms in a iminner resembling that in winch 
bivalves, some worms, ;md ollieiMiiimals feed on plank- 
ton. On ad^Jing the oyster larNse to the jar in which the 
jelly-fish was living, it was observed that the larvie were 
quickly formed ipi on the* ex-nmbrelJa siirlace of the 
jelly-fish in lines embedded in mucus and were also 
swept on to and retained in ciiiantity on the oral arms. 
Tliis immeduitclv laiscd suspicion, and the jelly-fish 
was thereupon fed at mtc'rvals and card idly obsei \ ed * 
It was found that sm,dl plankton organisms of about 
the size of oyster lar\'a‘ were collected from the cx- 
Vimbrella surf.me of the jell} -fish and earned, mainly 
by ciliary action, towaids the rim of the umbrella 
Tne rhythmic wa\es of contraction of the bell or 
umbrella assist m carrying the strings of collected 
plankton-food to the edge of the* umbrella, wlunice 
•they are transferrc'd — by a piocuss not yet fully 
woAed dut— -either to the oral anus or to the under 
surface of the rim of the iimbiella At the rim of the 
umbrella in this jelly-fish there is narrow curtain 
fringe cut noimally into 8 segments so that one 
'portion of the fringe lies between two of the marginal 
sense-organs (tcntaciilocysts). The fringe therefore 
resembles that often seen at the rim of a paiasol 
except that it consists normally of 8 segments d'hc 
, tentacles arise from the edge of the umbrella at the 
' base of and out*>ido this fringe 

It has thus been seen that by some means — partly 
by I ciliary action and partly by contraction of the 
bell — a portion or all of the jilankton collected on the 
ex-umbrella surface* of the jelly-fish is tiaiisfeired to 
the inner or outer sides of these umbrella fnnges. 
Food-particles consisting of the smaller jiLinkton 
organisms are, however, also collected on the inner 
surface of the umbrella and apparently also on the 
bases of the nm tentacles and transported in mucus 
by ciliar}*^ action to the inner side of the fringe at the 
edge of the umbrella Plankton is therefore collected 
by both ex- and snb-umbrella suifaccs and piobably 
also on the bases of the nm tentacles and transported 
thence to tlie nm fringe When the plankton reaches 
the rim fnngi* it is earned by tiliaiy action along the 
base to the middle of each segment of the nm fringe. 
Thus when an Aurelia has been feeding there aie 
normally 8 blobs of food collected in the middle 
portions of the 8 nm fringes, which fie exactly opposite 
the straight adradial canals. It is curious that the 
.point at which the blobs of food arc constantly 
collected is not spcciallv differentiated in any wxiy 
unless It be by the development of an extra pucker 
in the rim fringe, which permits the accommodation 

‘ Gawnfjl (proc Roy. Phys. Soc. Edin , vol xx p.'irt 5, 1931) records 
some mteri^tiug notes on fo^-capturc and ciliation in the ephyra of the 
jelly-fish, Which are not, however, the same as in the adult, the structure 
of which Isidore complex. ' 


of .dfcjEbod' * 

.oob^tedi,. it can be ol^^ed that>th'e Jelly^^dcliW* ' ' 
ately arid kj^rently con$ciousiy 7 

passing over each the separated lips of an oraTattti/y 
The cilia on the internal faces of the arm quickly'^ . 
take charge of the food -mass and pass it into the, v 
groove made by the infolding of the sides of the oral^ 
arm. From the groove m the oral arm the food can' | 
be seen to be carried towards the mouth proper and 
travel by its own channel into the appropriate gastric ' 
pouch to be digested. When an Aurelia is actually 
feeding, food can be seen to be passing into the gastric 
pouches by four mam channels. Oyster larvae ,, 
dropped on to the central region of the arms near the ' 
mouth appeared to be greedily accepted, and within 
a few minutes had passed into the gastral pouches by 
ciliary^ action through one or other of thefonr mam food- 
channels There are, however, two subsidiary food- 
channels to each gastric pouch, so that on occasions 
three strings of food can be seen pa.ssiiig into one 
gastric poucli. 

After noticing the way in which this jelly-fish feeds 
it was realised that the kind of plankton m the sea at 
a jiarticular moment could be speedily found out by 
capturing individuals and extracting and examining 
the collected food -masses from what may now bo 
called the food-pouches on the rim of the umbrella 
opposite the straight adradial canal Fortunately 
it was a simple matter to catch specimens of Aurelia 
recently washed into the oyster pits at high tide. 
Examination of such food-masses taken direct from 
the Aurelia .showed them to consist of the following 
jil.inktomc organisms : gastropod larv.e, of Crcjudula 
and ethers, oyster larva* (black spat), cojx'jxxls, 
various species including Calauus and Harjiacticids, > 
Epicaridian larv.e m fair (juantit}', larv.e ot ciinpedes 
and cojiepods, Eyjms larva* ol balanoids, young 
polycliH'tes, (*spccially Polydoia, a good number of 
rotifers, algal threads gieen .and brown, m one case 
with a large colony of vorticcllids attached, eggs of 
polychffites or lotitcrs, eggs and tadpoles of ('lona 
and other ascidians, nematode worms, tintinnoids, 
a number of diatoms of several speuos, and some 
sand grams In one instance an Aurelia vas liber- 
ated for a few nimiites in an 0 }ster pit, which con- 
tained what was practically a good natnial culture 
of the diatom JSlitzschia. On examining the food- 
masses extiacted Irom the foocl-iionclicb of this 
j^aiticulai jc41y-fish a few minutes after immeision 
m the water, fairly largo nnmlx'rs of the diatoms 
were found embedded m the mucoid food-mass. 

It IS clear, thereloie, that Aurelia feeds m.iinly 
on what is technically termed Tiiediuin to coar.se 
plankton, but that it also cajitiiros small quantities 
of the finer plankton In addition it is well known 
th.it larger organisms ,irc taken .ind eaten, but from 
the above dcscnjition it would s{*em that in the 
normal habitat of this jelly-fish, plankton organisms 
of the smaller kind will constitute the mam diet. 

From the relatively^ slight morphological variations 
which occur m the group to which Aurelia belongs, 
it would seem highly probable that a similar but 
jirobably^ modified mode of feeding occurs throughout ^ 
the group. In some members of the group it is well 
known that young fishes frequent!}^ take shelter 
under the umbrella .and often inside the cavities of 
the jelly-fish with impunity, but hitherto it lias been 
difiicult even to guess at a reasonable explanation of 
the association of a jelly-fish with— what lias often 
been considered legitimate prey — young fishes. The ' 
mode of feeding in Aurelia, however, suggests' a 
possible explanation of this phenomenon if, as i^ S, 
very likely, other allied jelly-fishes feed in a similar \ 
way. The aggregation of plankton-food in 
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mdltt^ctjW^Ws^or MyJigtscptf^^a.Alit^?. 
Now m&ny' jell)^-fisnfes are iJ^rfestea . with .amplupodfr; 
«uch 3^5 Hypena, and it is a reasonable deduction 
^t these crustaceans may be feeding on the food 
material collected by the jelly-fish. Thus, if the young 
fishes which take shelter below the umbrella of a jelly- 
;fish assist the jelly-fish by keeping down ecto-parasites 
'such as Hyperia, then an intelligible explanation is 
offered of the association of young fishes with such an 
apparently voracious host as a large jelly-fish, for in 
return the jelly-fish in these circumstances would have 
less of its own food stolen. J. H. Orton. 

Oyster Store, Packing Shed Island. 

West Mersea, July 2, 
and The Laboratory, Plymouth, July 14. 


Roche’s Limits for Satellites. 

Thk notice in Naturl (July 15, p. 89) respecting Dr, 
Fountain’s work on Roche’s linut for satellites brings 
to my recollection sonic estimates which I made many 
years ago with respect to the .stability of satellites 
moving close to the surface of Mars (7'ians, Roy 
Dub. Soc., 1897, vol vi.) 

The qiK'stion arose in connexion with a theory 
accouiituig for the " canals ” as resulting from slre.sses 
set up in the surface rocks of IMars by the proximity 
of such satellites. Tlie doubling of the canals came 
out iiuelv and the curvature of the canals as mapped 
by Lowell, nouglass, and Pickering was in agiecment 
But the doubt arose as to wlu'thcr former satellites 
of snflicient magnitude could have jireserved their 
slabihtv vheu circulating around the planet with 
the re(]uisite degree of approximation 

Assuimrig that tlic satellite possessed the cohesive 
strength of basalt and taking the case of Phobos 
supposes] to b(' moving in an orbit but 2j miles from 
the planet’s surface (? e. with but hve miles separating 
the sill faces of planet and satellite), 1 found that th(‘ 
satellite, even at tins distance, would be stressed only 
to orie-scventh of its breaking stiength. 

J JOIY 

Tiimty College, Dublin, July 15. 

Optical Definition and Resolving Power. 

In Mr Malloek’s leltei on “ Definition, Resolving 
Power and Accuiacy,” published in *Natuke of 
May 2} (vol 109, p 678), refeience is made to the 
mcasuiemcnt of star images on eclipse jilates, fiom 
which one might infer that tlie evidemc for the 
Einstein deflexion of hglit oblamed in 1919 was of a 
very doubt hil character. 

1 have had no experience m measuring star images, 
but there is little doubt that if the same order of 
accuracy tan lie olitamed as is possible in medsuriiig 
spectrum lines, the Ivinstein deflexion should be 
easily determinable with a foc.il length of 19 feet, 
provided that il can lie disentangled satrsfactonly 
from the scale corrcclion 

In m> method of measuring pliotographs of spectra 
the image of a line is not bisected b^ a thi^ad, but 
a positive cojjv IS sujicrpo.sed on the negative m the 
iiucrometei and the coincidence of tlie two images 
estimafed. Jiy this means the intervals to be 
measuied are doubled, and <in extraordinary degree 
of precision is attainable with practice, as is shown 
by the llgreonumt between diftcrent measurens I 
hav^e often had ocea.sion to repeat measures made by 
one of my assistants of the sliifts of the solar lines wdth 
reference to the arc lines, and we rarely differ by an 
amount exceeding o-ooi mm. in the interval measured. 
This is. the result of talking the tneaus q| settings in 


each‘ %e,i ^tnd the probable error duSved from the 
accordahc^cof settings is usually a micron. 

Probjaibly star images cannot be* measured so 
accurately as this by the ordinary method of bieection, 
but a skilled measurer should bo able to determine 
the po.sitioii of a star easily within 0-005 njra. or, 
on the scale of the eciip.se plates, within 18. 

J. Eversked. 

Kodaikatial, June 24, 


Interspecific Sterility. 

Dr. Bateson in his letter on mU-rspecific sterility, 
(Nature, July 15, p 76) seems to lay insufficient,' 
emphasis on certain facts If one considers plant 
and animal species in general, it would appear that 
interspecific sterility is by no means so general as 
was formerly assumed to be the case Among the 
(Ivnotheras, in w^hich great numbers of species 
crosses have been made, complete fertility, in the ' 
sense that large numbers of fertile oltspnng are 
produced, is the rule unless the forms differ in 
ehromosome number. Even specuvs of «Gvnothera 
which come from widely separated regions and differ 
conspicuously 111 all their characters, including 
flower-.size, are fertile in crosses I hat a certain 
amount offgametic and zygotic sterility also fretpiently 
occurs is of course w'oll known, aiul it is probably 
correctly iiiteriiretcd m ti-rms of Ictlial factors. But 
lethal lactois are not peculiar to wild species, for 
numbers of them arise in iJie mutations of Drosophila 
melanogasler. 

Among animals, intersjK’cific sterility appears to 
be more wide.spicad, but even here the Dovida? are, 

I believe, all interfertile 1'he contrasted condition 
of the Equidip, at least as rc'gaids the horse and the 
ass, IS accounted for by the diifoience in their 
chromosome numbers. In the Drosophilula*, where 
intersjjec'ihc sterility is extreme, there is a considerable 
range in ('hiomosomo form and numbe-r. The two 
species. Drosophila mclauogastcr and D simulans, 
which are extremely alike and liave similar chromo- 
some groups yet produce sterile hybrids, might be 
cited as conespondmg exactly to Dr Bateson’s 
conception of interspecific stc^nhty But it is an 
extreme case, and tlu^rc are piobably more numerous 
instances to cite on the other .side 

Dr Bateson rclors to the case of ODiothera gigas 
and agrees that tc'traploids Irecjncntly do not breed 
freedy witli dijiloids But he says that " the applica- 
bility of that example is exceedingly doubtful " 
because we “can scarcely regard an unresolved pair 
of twins, such as the tctraploid must be, as a 
•specifically distinct organism.'' It is this statement 
in p.irticular to which I should be inclined for 
several reasons to take excc-ption. In tlie first place, 
ill calling the tctraploid an “ unresolved pair of 
twins” Dr. Bateson scarcely recognises I lie intimate 
character of the union involved I formerly analysed 
{Anh /. Zellforsdi vol 3, })]) 525-552, 1909) 

changes which havm occurred in (JL gigas in so far 
as this could bo done by tomparative cell measure- 
ments, and found that the cell units were not merely 
larger, owing to the doubling in the chromosome 
content ol their nuclei, but that in various tissues 
they were altered in .shape, the increase in one 
dimeii.sion having been much greater iJiaii in another. 
Moreover, the genetic behavioui of (E gigas indicates, 
as de Vries fiist contended, tliat some other change 
has taken place in the gcrmplasm of this species, in 
addition to the doubling of the cliromosomcs. 

I •have only recently buen convinced pii this point 
by comparisons of (E. gtgas with the tetraploid 
forms obtmned by Winkler {Zeits. /. BotUnik, 8, 
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4 1 7-53 1, 19 1 6) from his grafting experiments with 
the tomato. Here the tetraploid foitn apparently 
artses through the fusion of pairs of somatic nuclei 
where the cut surfaces of the cells are in contact. 
The forms obtained in this way appear to be merely 
tetraploid, stouter but without any alteration in 
the shape of leaves or dther organs such as occurs in 
(E. gigas. Winkler shows that these tctraploids 
have larger cells, nuclei and chloroplasts, but there 
are apparently no changes in cell .shape except in 
the pollen grains, which have four pores instead of 
three just as in (E gigas. There seems no reason 
to alter my original interpretation of this change 
in the pollen gram as a direct result of the altered 
space relationships between the larger cell and its 
nucleus m the tetraploid forms. 

It thcrefoie appears probable that in .some experi- 
mental tetraploid forms, such as Winkler’s Solanums 
and probably the Marchals’ tetraploid mosses, all 
the changes are such as follov\ directly from the original 
doubling of the chroniosoiiics, while m others such 
as CE. gtgas arul ccTtani wild tetraploid specie.s, an 
additional change has taken jilace in the germplasm. 
One cannot yet, however, regard this as fully proven. 

It might also be pointed out here that the wide 
occurrence and evolutionary significance of tetraploid 
species m nature has not yet been generally realised 
by biologists In Potentilla, for example, a whole 
group of wild species is tctrajiloid as compared with 
others Species vith 4 JV chromosomes are also 
known to occur m many other genera, such as 
Lactuca, Crepis, Miiscari, Acer, etc Such a doubling 
of the chromosome number must have occurred in 
connexion with the origin of many wild species and 
genera. 

Tctraploidy undoubtedly forms a barrier to free 
crossing with diploid forms in any line of descent 
I therefore sec no reason why .such forms as U: gigas 
arising m cultures should not be regarded as muta- 
tions sigmlicantly accompanied by partial inter- 
specific sterility For both in cultures and m Nature 
the cross-breds with unbalanced chromosome groups 
tend to be eliminated, leaving the pure forms each to 
perpetuate itself K Kuogles GATiis. 

King’s College, Strand, London. 


The Influence of Science. 

In his letter to Naiuri: (July 15, p 78) Sir George 
Greenliill does well in diiecting attention to the fact 
that tlie (jnarrcl betw'cen Galileo and the Holy Olftce 
was largely a domestic t|i]arrcl between two opposing 
schools of thought. It IS historically a fallacy, 
though a veiy common one, to .suppose that the 
freedom of expeiimental inquiry was secured m 
consequence of the action of the J^omaii ('una iri 
the case of Galileo So long as .scientific investigators 
confined themselves to their own legitimate subjects 
of study, and left doctrinal and Scriptural matters 
alone, freedom of expeiimental mijniry was never 
interfered with by ecclesiastical authority Nicholas 
Copernicus was a devout Catholic priest, and liis 
heliocentric doctrine was freelv taught, even m 
eccle.siastical colleges, until Galileo interested himself 
as a champion of the system. 

For Galileo, as all historians testify, was a truculent 
and hot-hcaded controversialist, who, in spite of the 
advice of his friends not to raise the question (I 
quote from Ins contemporary Guicciardini, the 
Tuscan ambassador), “ demanded that the Pope and 
the Holy Office sh^ld declare the Copernican system 
to b6 founded ot^thc Bible ; he wrote mcrnorial 
after memorial. Paul V., weaned with his im- 
portunities, decreed that the controversy should be 
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d*teniiinW.Jn|J( Cqngr^j^fetf, and Tiaving sent for 
CSrdlnal Beflarttiine,* dfowed^m to luring ft imrtiedi- 
ately before the Holy Ofl&ce. ” Let me make use of an 
analogy from the practice of our own English Courts 
to elucidate the matter. The Court of King's Bench 
was originally constituted to judge cases pertaining 
to the King’s peace. To widen its jurisfliction, all 
classes of injuries, even actions for breach of contract, 
had to be interpreted as acts of violence, even though 
perpetrated by otherwise peaceful citizens. 

Similarly, the Holy Office had, by its procedure, to 
consider every case submitted to it, with reference 
to heresy and orthodoxy. Let us also bear in mind 
that Holy Scripture must ordinarily be interpreted 
literally, unless a rigid proof can be adduced to tlie 
contrary. What rigid proofs, in the then state of 
scientific knowledge, could (lalileo allege m support 
of his contention that the Copernican system was 
founded on the Bible ? Let us recall m passing that 
such eminent men of science as Tycho-Brahe and 
Bacon rejected the system, wdiilc Descartes would 
not admit the hypothesis as proved, and that the 
Cardinals of the Congregation, so far as proofs of 
Cojiermcanism w^ere concerned, had perforce to rely 
upon the opinion of their scientific advisers The 
only proofs that were brought forw^ard were the 
analogy of Jupiter’s satellites, the moon-like phases 
of Venus, and the simplicity with which the theory 
accounted for the observed motions of the planets. 
The other alleged proofs from the tides and the 
earth's magnetism were worthless 

On the other side was the apparent authority of 
the words of Scripture, the universal cxpeneiice of 
mankind, which .seemed to attest that the earth 
was immovable, while the sun, moon, and stars 
moved round it, and the Ptolemaic system which 
for centuries hail explained m a satisfactory manner 
the apparent movements of the planets In such 
circumstances what could the Congregation do but 
declaic, according to the forms of tlie court, that the 
Copernican system w'as heretical, m the sense that 
it contravened the literal and obvious meaning of 
Scripture ? According to the knowledge of that 
time, the Copernican system was “ false and absurd 
philosophically, masmuch as it expressly contradicts 
the doctrine of Holy Scripture ” The proviso and 
restriction is noticeable. 

What did Galileo do ^ Instead of teaching the 
Copernican,, theory as a scientiiu hyjiothesis, after 
a most generous reception in Koine in ipzj by his 
friend Pojie IJrlian VTll , he leturncd to Florence, 
and m his famous Dialogue not only lampooned his 
benefactor, but was guilty of gross contempt of 
court For such egregious contemjit of court an 
English judge w'ould nglitly commit a in, in to prison. 
Galileo had as a jienance to reute certain prayers, 
and wais sent to a beautiful villa at Arcetn, where, 
free from the disturbing infiuences of controversy,, 
he was at liberty to pursue his favourite studies. 

As Whewell says m his “ History of the Ih^ 
ductive Sciences,” pp. 425-b, ” The persecutors of 
Galileo are still held up to the scorn and aversion of 
mankind ; although, as wc have seen, they did not 
act iiiAil it seemed that their position compelled 
them to do so, and then proceeded with all the 
gentleness and moderation which were compatible 
with judicial forms.” Or, to ijuotc another non- 
Catholic, Prof. A. De Morgan (English Cyclopaedia, 
” Motion of the Earth ”), ” Wc heartily wish all 
t persecutions. Catholic and Protestant, had been as 
honest and as mild.” Nor did the Roman Curia 
possess a monopoly in opposition to Copemicanism. 
Martin Luther went further, for he considered 
Copernicus to ' be an arrogant fool, who wrote in 
defiance of Scripture, wfiile l^elancthen declared 
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is Ble^tneal structure, the mass of the 

\i^(ati itself must be due to the resultant of the electric 
i^^ass of the charged particles which make up its 
*>i^ructure. We shall see that only a small fraction 
"of the mass of an atom can be ascribed to the negative 
electrons contained in it, but the main part is to be 
ascribed to the positively charged units of its structure. 
One of the main difficulties in our attack on the question 
of atomic constitution has lain in the uncertainty of 
the nature of positive electricity. Without entering 
upon the changes in point of view on this important 
question, it may suffice to say that the evidence as a 
whole supports the idea that the nucleus of the hydrogen 
atom, t e. a positively charged atom of hydrogen, is 
the positive electron. No evidence has been obtained 
of the existence of a positively charged unit of mass 
less than that of the hydrogen nucleus, either in 
vacuum tubes or in the transformation of the radio- 
•active atoms, where the processes occurring arc very 
fundamental in character. 

It might a priori have been anticipated that the 
positiN’e electron should be the counterpart of the 
negative electron and have the same small mass. 
There is, however, not the slightest evidence of the 
existence ot such a counterpart. On the views out- 
lined, the positive and negative electrons both consist 
of tlie fundamental unit of charge, but the mass of 
the [lositive is about 1800 times tliat of the negative. 
This difference in the mass of tlie two electrons seems 
a fundamental fact of nature and, indeed, is essential 
for the existence of atoms as we know them. The 
unsymmetrical distribution of positive and negative » 
electricity that is characteristic for all atoms is a 


m 


the 

oiF size. Taking on 

older theory, the greater mass of Is to 

he explained by supposing that the disttjbti 4 oS»' of 
electricity is much moie (^neent rated for the 
than for the electron Supposing tlie shape sphen^, 
the radius of the proton should be only of^at 
of the electron. If this be so, the proton ha^^rhe 
.smallest dimensions of any particle known to us. It 
is admittedly \ery difficult to give any convincing 
proof in support of this contention, Init at the ‘sAme 
time there is no evidence against it. From the point 
of view of simplu'ity ol cxplanaijon. it is natiiraf to 
make the as.sumption lliat the proton and the electron 
are the fundamental units of whuh all atoms ar^ built. 

It would take too long to consider in any detail the 
gradual development in tlie last twenty years of oor 
ideas on the structure of atoms. Progress has depeifded 
mainly on a clearer understanding of the lelatiVe p^rt 
played by positive and negative electric ity in atomic 
structure, it is now generally accepted that the 
atom is an elect rical system and that tlic atoms of 
all the elements have a similar type of structure. 

The nuclear theory of atomic c-onstitution has been 
' found to be of extraordinary value m offering an' 
explanation of the fundamental fac ts that have cOme 
I0 light, and is now generally employed m all detailed 
theories of atomic constitution. At the centre of each 
atom is a ma.ssive positively cliargcd nucleus of dimen- 
sions minute compared with the diameter of the' atom. 
This nucleus is surrounded by a distribution of negative 
electrons which extend to a dislanc'c, and occupy rather 
than fill a region of diameter about 2 x io"“rm. Apart 
from the mass of the atom, which resides mainly iff the 
nucleus, the number and distribution of the Outer 


consequence of this wide difference in the ma.ss of the electrons, on which the ordinary physical and chemical 

ultimate electrons wdiich compose their structure. No properties of the atom dcpc'nd, are controlled bf the 

explanation can be offered at the moment why such magnitude of the nuelear < harge. The position and 

a difference should exist between positive and negative motions of the external electrons are only slightly 
electricity. affected by the mass of the nucleus. According to 

Since it may he argued that a positive unit of elec- this view' of the atom, the problem of its constitution 

tricity a,VM)Ciated with a much smallcr^mass than the naturally falls into two parts— first, the distribution 

hydrogen nucleus ma) yet be discovered, it may be and mode of motion of the outer clcitrons, and .secondly, 

desirable not to prejudge the question by calling the the structure of the nucleus and the magnitude of (he 

hydrogen nucleus tlie positive electron. For this re.sultant positive charge carried !>> it. In a neutral 

reason, and also for brevity, it has been proposed that atom the number of external electrons is oGviously 

the name “ proton ” should be given to the unit of equal in number to the units of positive (resultant) 
positive electricity associated in the free state with a charge on the nucleus. 

mass about that of the hydrogen nucleus, namely, The general conception of the nuclear atom' arose 
about i-ooy in terms of 0 = i6. A name lor this unit from the need of explanation ol the very large deflec- ^ 

will be found very convenient in discussing the inner tions experienced by swift a- and /i-particles in passing 

structure of atoms, fn tlie following, the term “ elec- through the atoms of matter. A study of the number 

Iron ” will lie applied only to the well-known negative of a-parlicles scattered through difteient angles showed 

unit of eleelririty of small mass. ^ that there must be a very intense elec'tric field wj.thin . 

On the classical electrical tlicory, the mass of the the atom, and gave us a method of estimating tlie 

electron can be accounted for by supposing that the magnitude of the charge on the niu leus. Similarly 

negative electricity is distributed on a spherical surface the scattering oi X-rays by the outer electrons provad^ 

of radius about i x This is merely an us with an estimate of the number of these elecfroffS 

' estimate, but probably gives the right order of magni- in the atom, and the two mctliods gave coheordanF 
jtude of the dimensions, though it should be pointed values. The next great advance wi; owe to the elsperi- 

put that in some recent theories of Compton and others ments of Moseley on the X-ray spectra of the elements. 

It, has been supposed that the electron behaves like a Ht shpwed that his exjierimcnts received a simple 

ar« about -explanation Tf the.nuplear charge varied unit ' 




it was deduced that the aqtual magnitude ^ of the 
nuclear charge of an atom in fundamejntal units is 
equal to the atomic or ordinal number when the 
elements were arranged in order of increasing atomic 
weight. On this view, the nuclear charge of hydrogen 
is i, of helium 2, lithium 3, ISnd so on up to the heaviest 
element uranium, of charge 92, It has been found that 
bet\y^cen these limits, witli few exceptions, all nuclear 
charges ate represented by known elements. 

This relation, iniind by Mosele\ , between the atoms 
of the elements is of unexpected simjdicity and of 
extraordinary interest. The properties ol an atom 
are defined bv a whole number winch v'arics by unity 
in passing from one atom to the next. This number 
not only represents the ordinal numlier of the elements, 
but also the magnitude of the charge ol the nucleus 
and the number of outer electrons. It could scarcely 
have been anticipated that, possibly with few excep- 
tions, all nuclear ( barges between i and 92 would 
represent elements tound on the earth. With the 
exception of the radio-active elements, the atoms are 
all stable for intervals represented by millions of years. 
The atomic vveiglit of an element is not nearly so funda- 
mental a properly of the atom as its nuclear charge, 
for its weight dcjiends upon the inner structure of 
the nucleus, whuli may be different for atoms of the 
same nuclear charge. 

The mu.st clefimtc mtorrnation we have of the struc- 
ture of the muieiis has been obtained from a study 
of the modes of disintegration of the radio-adive 
atoms. In the great majority of cases the atoms 
break up wath the expulsion of a single u-paiticle 
which represents the doubly charged nucleus ot the 
helium atom ; in other ('uses a swiit /i-ray or electron 
is liberated. There can be no doubt that these paitieles 
are liberated from tlie niK'lei of the radio-active atoms. 
This is clearly shown by the \ariation of the atomic 
numbers of tlie sudossive elements in the long senes 
of transformations ot uranium and thorium (see Fig. i) 
The expulsion ot an a-particie lowers the nuclear 
charge of the atom by tw'o units and its mass by four, 
while the expulsion of an electron laises it by one. 
On this simyilc b.isis we lan at onec deduce the atomu 
number and, ( onsequentl) , the general chemical prop- 
erties of the long senes of radio-active elements. In 
tliis way we tan understand at once the appearance 
in the radio at ti\c senes ot isotopes, i.e. elements of 
the same niulear charge but different atomic masses. 

The existence of isotopir elements was first brought 
to light from a study of ihe railio-ai live elements. 
For example, radium-/}, radium Z) and the end product, 
uranium-lead, are isotojies of lend of nutlear charge 
82, but of masses 214, 210, and 206 rcspeclnely. As 
regard.s ordmarv^ chemical and ply sical properties, 
they are indistinguishable from one another, differing 
only in properties that depend on the niudeus, namely, 
atomic mass and radio-activity. For example radium- 
B and radium-Z) both t'mit //-rays, but with different 
velocities, while their a\cragc life is widely different. 
Uranium-lead, on the other hand, is non-radioatiive-. 
Many similar examples can be taken from the ihoriym 
and actinium series of elements. Tliese illustrations 
show clearly that elemejits may have almost identical 
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in the mS^s: stiifctuire f>i tjieii: (luclei. . n 

Rnom the radio-active evidence it' seem^ clear that 
the nuclear structure contains both helium' nuclei and,, ' 
electrons. In the uranium-radium series of transforma- ; 
lions, eight helium nuclei are emitted and six electrons, 
and it is natural to suppose that the helium nuclei and 
electrons that are ejected act as units of the nuclear 
stnicture. It is clear from these results that the nuclear 
charge of an element is the excess ot the positive 
charges in the nucleus over the negative. It is a 
striking fact that no protons (11 nuclei) apyicar to be 
emitted in any of the radio-active transformations, but 
only helium nuclei and electrons. 

Some very definite and important information on 
the structure of nuclei has been obtained by Aston in 
his experiments to show the existence of isotopes in 



218 214 214 210 210 210 206 

Urdmium-radium senes 

Fig I 

the ordinary stable elements by the well-known 
positive-ray method. He found that a luimlicr of 
the elements w'ere simple and contained no isotopes. 
Examples of such “ pure ” elements are < arbon, 
nitrogen, oxygen, and fluorine. It is signifiLunt that 
the atomic WTights of these elements are nearly whole 
numbers in terms of 0 ==t 6; on the other hand, 
elements such as neon, chlorine, krypton, and many 
others consisted of mixtures ot two ('r more isotopes 
of different atomic masses. Aston tound that within 
the limit of error- -about i in rooo- the atomic weights 
of these isotopes w'ere w'hole numbers on the oxygen 
scale. This is a \er\ important result, and suggests 
that the nuclei,of elements are built up In the addition 
ot protons, of mass neaily one, in the nuclear com- 
bination, 

[Experimental cMdence was here gi\en of the libera- 
tion of protons from the elements boron, nitrogen, 
fluorine, sodium, aluminium, and phosphorus. See 
Nature of May 6, p. 584. J 

From the radio-active evidence, we know that the 
nuclei of heavy atoms arc built up, in part at least, 
of helium nuclei and elect ronS| while it also seems 
clear that the jiroton can be released from the nuclei 
of certain light atoms. It is, however, \ery natural 
to suppose that the helium nucleus which carries two 
positive charges is a sccondarv building unit, composed 
of a close combination of [irotons and electrons, namely, 

4 protons and 2 electrons. 

From the point of view of .simplicity, such a con- 
ception has much in its favour, although it should be 
mentioned that it seems at the moment impossibly ' 
to prove its correctness. If, however, we take this^j 
structure of the helium nucleus as a working hypotiiesisj- 
certain very importauU^Jons^equeac^s follow, 'CJin tjiey 
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oxygwi^le;'t%ia’S#W ‘^ very nearly 

4.900* v^C: the‘^l^y'drogesn^'atbiii< ha$ a mass i-6a77. 
The jniss of the helium atbwf is thus considerably less 
than that of four free H nuclei. Disregarding the small 
mass of the electrons, in the formation of i gram of 
heHum from hydrogen there would be a loss of mass 
^of 77 milligrams. 

' It IS now generally accepted that if the formation 
of a complex .system is accompanied by the radiation 
of energy the reduction of the mass m of the system 
is given by E = mc^, where c is the velocity of light. 
This relation between mass and energy follows not 
only as a direct consecjuence of the theory of relativity, 
but can be derived directly from Maxwell’s theory, as 
pointed out by Larmor. On this relation, the energy 
E liberated in the formation of i grm. of helium from 
hydrogen is equal to 6-9 x ergs or i-6 x gramme- 
calories. This is an enormous amount of energy, large 
compared even with the total energy emitted during 
the complete disintegration of i grm. of radium and 
its products, namely, about 37 x 10® gramme-calories. 
It can lie calculated that the energy radiated in forming 
one atom of helium is equivalent to the energy carried 
, by three nr tour swift (i-particles from radium. On this 
view we can at once understand why it should be im- 
possible to break iqi the helium nucleus by a collision 
w'lth an a-parlRle. In fact, the helium atom should 
be by tar the must stable of all llie (omplex atoms. 

IL has been pointed out by Perrin and hiddington 
that in all jirubability the energy of radiation from our 
sun and the stars is derived mainly from the enormous 
emission ol energ)' at'companying tlie formation of 
helium from hydrogen. If this he the case, it is cusy 
to sliovv that sufficient energy can be derived from tins 
source for our sun to radiate at its |)rcscnt rate for 
.several thousand million years, wheuas the older 
theoric.s ol Kelvmi and Helmholtz, in winch tlie heat 
of the sun is asc'ribed tc’ the gradual comx'ntration of 
the material under gravitv', make the life of the sun 
much shorter than modern estimates of the age of the 
earth and appt'ai to he cjuite inadt“(|uale to jiruvide 
the reciuis'Cc cnergv . 

'J’his inleuUing suggestion of the prohfihle origin of 
the greater part ot the enormous energy radiated by 
the sun and stars is one ot the first-lruits of the in- 
vest igations on the structure of atoms ft is helicvxd 
that the formation of helium from hydrogen occ’urs 
under certain conditions in the great central furnac-e 
of the sun and stars, hut there is no evidenc-e, sc^ far, 
that this cxiinbmation can be produced under laboiatory 
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condii^kms. It may be that it can be effected only 
under': conditions of very high temperature and 
enormous intensity of radiation such as occur in the 
interior of a sun. Even then the process of formation 
may go on at a very slow rate and her periods meoisured 
by millions of years. ^ 

Most workers on tlie problem of atomic c'onstitution 
take as a working hypothesi.s ilial the atoms of matter 
arc purely clectric'al .structures, and that ultimately 
it is hoped to explain all the properties of atoms as a 
rc.siilt ot certain combinations of tlic two iundamental 
units of positive and negative elec t ricit) , the proton 
and electron. Some of the more successliil methods 
of attack that havx been made on this most difficult 
of [irohlerns have been indicated. During recent years, 
unexpectedly rapid advances have been made in our 
knowledge, liut we have only made a hecmmng in the 
attack on a very great and intricate problem. 

Great difficulties arise the moment we < onsidcr why 
the niielcns of an atom holds together, and piogress 
seems likely to be slow bec'ause it seems c lear that 
the ordinary laws ot force between elec trilled particles 
break down at sucli minute distances I'here are, how- 
ev'cr, a number of olivious lines ol attack that may yield 
us very valuable information. In particular, a closer 
.study ot the modes ol inansfoimation of radio-active 
bodii's, where the process ol devolution cit elements 
t.ike.s plac'e before our eyes, may he e\jieclc;d to give 
mucli important data. 1 luring recent )cnrs the study 
of the 7- or very jienetrating X-rays Irom radio-active 
bodies lias progressed very rapidlc . The general 
evidence indicates that the y-rays, like the a- and fi- 
partmlc, have their origin in the nucleus The study 
of the y-ravs thus givc's ns information of the frequency 
of viliiation of the elc-ctrons which form part of the 
nuclear structure. Jn addition, Ellis has sliowm that 
it appears proliablc that flu* laws of ciuantum dynamics 
winch govern the motions and vibrations of the outer 
electrons apply also to tiic nuclc'ar electrons. Jf this 
conclusion c-an he veririecl, it offers the liojie that we 
ina) he able later to form some idea ot the detailed 
structure ol nuclei. There arc also a niirnlHT of other 
lines of evidence that will have to be taken into account 
in lormulating any definite theory ot the evolution 
of the elements; for example, Harkins has pointed 
out some very interesting lelations that appear to exist 
between the relative abundance of ciememts in the 
earth and their atomic nnmher, while the close study 
of stellar evolution sliould ullimatciy throw much light 
on the general problem. 


• The Royal Botanic 

I ^Hl'i gardens of the Roval Botanic Sociclv, 
Regent ’.s Park, are one of tiie landpiarks of 
London. They occupy the wliole of the Inner Circle 
of Regent’s Park, an area of nearly 20 acres. 'J’he 
accompanying acrophutograph shows verv well then- 
main features. The Society w’as established hv Roval 
Charter in 1839, “ for the promotion of botany in all 
its liranches, and its application to medicine, arts, and 
manufactures, and a^so for the formation of extensive 
boUriical and ornamental gardens within the immediate 
vicinity'' of the, rnetropolis.” The first president was 
the Duk^* J^Hjnotid, and the first secretary lathes 


Society’s Gardens. 

De ('arle Sow'erbv, a botanist and artist, wEosc father, 
James Sowxrby, w-as a well-known botanist in his time. 
The latter was author of “ Ivnglish Botany,” a classic 
rolicc'tion of coloured drawings ot British plants, and 
other works. The son, James J)e ( arle Sowerby, iu'^ 
herited his fathcr'.s tastes a.s a botanist and artist. He 
also handed on to his son and grandson the office of 
seeretary, the latter resigning shortly before the war. 

Their Majesties the King and Qucxn and Queen 
Ale^candra, and H.R.H. the Prince of Wales are patrons 
of the society, iind the present President is 'Vfeoount 
Lai^eelje^. grounds of, the gardens tvere otiginally 




intended as the 


used a$ a nursery gardoh... ^ ^ ^ _ 

out as Wi^exarhplO'oC Eh^Iislv landscape" ga’rdenfrtg/ad', 
artificial lake being excavated and a mound formed' 
• near the centre of the ground in the process. Tn 1845 
the conservatory was erected. It was the first large 
iron house built in England, the palm-house at Kew 
being constructed later. The herbaceous garden, in 
which the plants were arranged according to the 
natural orders, was also a novelty in its time. It 


In this house are also grown bananis, liee,) 
sugar cane, the sacred lotus, as well as a variety-fi 
tropical water plants and climber.s. Some of the d 1 ; 1 i< 
houses are devoted to orchids, succulents, ferns, sto\ 
plants and bedding plants. 

A practical gardening school was e.stablisbed in 18^ 
and has done excellent work. Lady gardening studen: 



includes economic and mcdi( inal plants, and has 
proved very useful to botanical students throughout 
the liistory of the gardens. As early as the ’eighties of 
last, century 600-800 students’ tickets were issued 
annually. The gardens have also been and are still 
an important source of specimens for liotanical teach- 
ing in London. The kitchen -garden and rock-garden 
are, other features having their special uses. 

The greenhouses are now in need of replacement, 
and that process will begin shortly with the erection of 
two new and modern houses. The museum contains 
an important collection of economic products, par- 
tichlapy of tropical plants. The library is chitfly 
devQtei'to, economic botany, ^jncluding agricultural 
and horti^uHural ^pjyi|ibcatjoi|s.^^ Victoria. 
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were first admitted in 1904, and they have been ver 
successful. They now number 22 , and a new student 
house was recently built for them. The. course i 
practical gardening extends over three years, an 
includes (practice in all the oj^ierations of gardening, £ 
well as a certain number of lectures. Those who hav 
completed the course have been very successful in th 
gardening competitions of the Royai Ilorticultun 
Society and in obtaining situations. 

The gardens are also recognised as a meteorologicf 
station for London. The society possesses a Comp^t 
set of instruments, and daily observations are mad 
and publi^d. Tin? records include ground tenbp^ 
-turesaq^Bilight. 





tt»lcirtg thdn the centre of a Botaiiical 
tetitute,' but the scheme was not adopted. Since the 
tiie gardens have taken on a new lease of life. 
An energetic Superintendent has been appointed, who 
has already increased considerably the utility and the 
amenities of the gardens. Ground has been set apart 
for genetic experiments under the direction of Prof. 
Ruggles Gates, of King’s College, London. Several 
hard tennis courts have also been built, which are a 
considerable source of income. 

In 1Q19 a Government Committee was appointed 
under tlie chairmanship of Sir David Prain, to con- 
sider how the work of the Royal Botanic Society could 
be made more useful from the scientific and educa- 
tional point of view. Definite recommendations were 
made, which it is hoped will be carried into effect us 
funds become available. The recommendations in- 
cluded (i) the establishment of a School of Economic 
Botany, where a knowledge of economic and tropical 
plants and their products could l)e obtained ; (2) an 
Institute of Research, especially on the living plant and 
its physiology ; (3) a centre for teaching in horticul- 
ture : and (4) courses in school gardening foi teaclicrs. 


of ftfout and 

■]ej{pctts'es;pand" an -initial outlay of 'soA"iS!fc»^e for 
laboratories and equipment. Such an Instifiute of 
Economic Botany would be of enormous valup to 
botany in this countr>', .fhd in particular . wOuJd 
contribute much to the economic developm^t 'of 
our tropical possessions. 

It is highly desirable that the necessary funds 'for 
this purpose should be forthcoming in the near future, 
.so that the reconstruction of greenhouses and other 
buildings; which has become essential, can be carrietf 
out in a .scheme harmonious with the present arra,nge- 
ments of the gardens. Botany in Great Britain 
occupied in some respects a iiniijuc position, especially 
in its many-sidedness and in the closeness of the 
relations which have usually existed with economic, 
agricultural, and horticultural interests, and an Institute 
ol Botanical Research of the kind recommended by the 
Government Committee in 1919 would ppbahly’‘do 
more tlian any other measure for the advancementt of 
botanical science throughout the Em[)ire. Any public- 
spirited citizen w'ho^'ould set the example of subscrib- . 
ing funds for this purpose would earn the gratitude of 
all tliosc who have at heart the development of botanical 
science for tlic welfare of mankind. 


Obituary. 

S. P. Smith. it and guided a until his death. Thirty volumes' of^ the 

^ THE name of Stephenson Percy Smith, who.se death Journal have appeared, and the immense indu^y 

1 is reported at New Plvmouth, New Zealand, is and the scholarship involved m editing them 

probably more widely known than anv other among translating numberless papers published in them,.iif<wld 

students of Polynesian ethnology. Mr. Smith was alone constitute a notable life-work. By thus prdvid- 

born at Beccles in Suffolk, and arrived with his parents mg a means for the rapid publication of ethnqlogic^al 

at the infant settlement of New Plymouth on February research in New Zealand and the Pacific he performed 

7, 1850. In 185s he entered the Goveinment Survey « service for antliroi^ology in that part oi the glObe 

^^rtmettt„^ing upwards through all grades and probably greater than has been rendered by any otl^r 

^coming .Sltmyor-General in 1889, a post which he worker m the field.. He was an honorary member 

held till his retirement in 1900. /\mong a number of many scientific societies m different parts of the 
important and arduous departmental undertakings world, and m New Zealand had been honoured by a 
carried through with conspicuous abdity were the Fellowship of the New Zealand Institute, and by the 
survey tollowing the great eruption of Tarawora, and award ol the Hector Medal. 

the mapping and charting of the (diatham Islands and >^0 mie could meet Percy Smith witliout recognising 
the Kevmadecs. His ability in affairs was recognised strength and range of his intellect. He rendered 
and made use of by the New Zealand Government on ready help alike to great and small. HiS loss will be. 
several occasions, perhaps mo.st notably when he was not only by those who knew him personally and 
dispatched to Niue, where he drew up the (Constitution e.xpenenced his generous helji, but by every student 

under which that island has prospered ever since. who begins research in tlie field of wiiich he w'a§ the 

In spite of his varied services to the State, it is unchallenged master. H. D. S. 

in another capacity that he will be best remembered, 

namely, as the leading authority on Polynesian tradi- 
tions. A few months Before his death a fourth edition We notice with regret the announcement of the 
appeared of “ Hawaiki : The Whence of the Maori,” death, on July 27 last, of Dr. A. J Harries. Dr. 
a book w'hich has been more widely read ryid more Harries, w'ho was born in 1856 and rec eived his medical 
often ejuoted than any other modern work on Polynesia, edB’cation in London and Ifriissc'ls, was well known for 
In its latest form it has been considerably expanded, his work on electro-therapeutics and kindred subjects, 
and It i.^ w’eightier and more mature, even, than before. Among a number of medic al works which lie published 
He published several other books dealing with the was “ A Manual of Elc^ctro Therapeutics,” issued in 
Maori, and a very large number of papers, every one 1890 ; he was also the author of papers on the dangers 
of which is of value, and uses of electricity, including one contrihuti^d.to the 

• , A service to ethnology almost as important as the Leeds meeting of the British Association in 1890, in . 
publication of his own works was performed by Percy which it was pointed out tjiat current strengtb, as4«^eU 
Smith in capacity of president of ^l\e Polynesian . as ypltagej is. an important factor in estira^lii^ the 

^octdental contactscyitA/'Hye ’’ 
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Current Topics ^viShts. 




Dr. E, T. Whittaker, professor of mathematics in 
the University of Edinburgh, has been elected a 
Foreign Member of the , Reale Accademia dei Lincci, 
Rome. 

Sir Charles Parsons, inventor of the Parsons 
steam turbine, Dr J. H. Tiidsbery, until recently 
secretary of the Institution of Civil Engineers, and Mr. 
C. le Maistre, Secretary of the International Electro- 
Technical Commission m T.ondon, have been elected 
honorary members of tlie Royal Dutch Institute of 
Engineers. 

The 1 ). G Elliot gold medal of the National 
Academy of .Sciences of the United States of America 
has been award ('d to Dr. O. Abel, professor of palam- 
biology in the Umv'crsity of Vienna for his work, 
" Metliodcn dcr palaobiologischcn Forschung,” which 
forms a jfart of Abderhalden’s " Handbuch der 
biologischen Arluslsmethoden.” 

The Franklin Cold Medal of the Franklin Institute 
of Philadelphia was presented on July 26 by Lord 
J 3 alfour to Sir Joseph J. Thomson, in the presence 
of a distinguished gathering of men of .science from 
Great Britain, Canada and the Fnitcd States of 
America. This medal, which was instituted in igi^ 
by SamiK'l Insull, is awarded annually “ to those 
workers in physical science or technology, without 
regard to country, whose efforts . . . have done 
most to advance a knowledge of jihysical science or 
its applications ” 

Mr. W. H. Dines, Director of the Aerological 
Observntoiy of the Mctcoiological Office at Benson, 
has retired after many yeans’ service in connexion 
with the upper air. The Meteorological Magazine for 
July, speaking of his retirement, mentions Mr. Dines 
as a link with the past. After a ti aining m mechanical 
engineering, .ind with a Wrangler's degree at Cam- 
bridge, he was specially qualified to undertake the 
direction and management of an observatory for 
the upper air iMuch of liis earlier work was effected 
with kites. The upper air work is said by Sir Napier 
Shaw to have been successful beyond hope and 
expectation, though both were high, and pre-eminence 
is claimed for the high-water mark of the investiga- 
tipns in this country. Mr. Dines 's services to science 
and the State have been of the highest order and 
6f very special value during the development of 
aircraft and engines, and the maximum result has 
been achieved with the r.iinimum of cost His 
payment as Diiector was a small honorarium and 
out-of pocket expenses. 

A LOAN collection of water-colours of New Zealand, 
by Mr. C. N. Worsley, is at present being shown in the 
New Zealand Court of the exhibition galleries of the 
Imperial Institute. The pictures give an excellent 
impression of the beauty of the scenery of New Zea- 
land. Among the new collections recently added to 
the galleries is a representation of the resources of 
British North Borneo, which includes an exhibit 
illustrating the important: tobacco, industry. 

NO. 2753, 


j' The anntial exhibition of the Rdyal Photograp|iio " < 
Society for the present year will be held at 35 Russell ' ,, 
Square, W.C.i, from September 18 to October 28,/ 
inclusive The exhibition will comprise the following 
sections : Pictorial Prints, Pictorial Lantern Slides, 
Pictorial Colour Transparencies and Prints, Natural 
History Subjects, Photomicrographs, Radiographs, 'r; 
Astronomical, Aerial, and Spectrum Photographs, 
Stereoscopic Slides, Scientific Colour Work, and 
Technical Applications of Photography 

A CONFERENCE of representatives of the various 
branches of the dairy industry in this country, held 
on July 28 at the IMinistry of Agriculture, under the 
chairmanship of Sir F'rancis F'loud, was addressed by 
Prof. H E. Van Norman, president of the World’s 
l>airy Congress whicli it is proposed to hold in October 
1923 at I’hiladelphia At the conclusion of the . 
meeting, the following resolution was pa.^'Sed ■ — 

“ That this meeting, having heard Professor Van 
Norman’s statement of the objects, etc., of the World's 
Dairy ('ongress to bo held in the United States of 
America in October iq'23, is of opinion that this 
country should be adequately represented at the 
Congress, and it requests the Ministry of Agriculture 
111 coniunctioii with the Ministry of Health to invite 
the various Associations and bodies interested in the 
Milk Industry to nominate representatives to serve 
oil a General Committee to organise the representa- 
tion of the Industry in England and Wales at the 
Congress ” 

Mr. Norman L Silvester sends us from Pang- 
bourne, Berks, a specimen of Scabious having a 
remarkable malformation of the head JTesiimably 
a case of forking of the original bud, one “ half " 
has grown to produce a complete head, the other 
" half " has remained short and produced a few 
florets only. 

Mr K Nf)RRis, Purlcy, write.s to record that an 
albino crested newt [Molge crestaki) v\as found in a 
pond at Sander-stead, Surrey, on FTiday, June 30. 
Instead of the usual form, dark grey or blackish 
brown, with orange underparts blotched with black, 
the specimen is creamy white with pmk eyes. It is 
at present exhibited at the naturalist’s stores of Mr. 

G. A. Bcntall, 392 Strand, W.C.2. 

We recently mentioned (July 8, p. 54) a com- 
munication by Mr. Hazeldcne^ Warren published in 
the June issue of Alan, on the subject of the Red 
Crag F'lmts of Foxhall. In the July issue of Man 
Mr J. Rfeid Moir presents a rejoinder to Mr Warren’s 
criticisms We cannot find space for further reference 
to the discussion, but think it worth while to direct 
attention to Mr Moir’s reply. 

In an article on radio direction -finding m flying 
machines in Nature of July 8, p. 59, it was stated 
that Mr. (Gregory Breit worked out mathematically i 
the nature of the field from the^two horizontal xoils .. 
which are used, but no o^er names 'arp mentioned. . 
Mr. Breit now writes to point but . that the ;ilfprjl«: o}i 

- ■>- ."i. '"'it , -rii'' ' 
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diroctidii'^J'^ing ' was .c^iwl - Oii^jfc . 

and Ddmmdit; aad iSBat tfie of two Bori'switaJ 
coils as a transmitter was dut to Mr. Wflloughby. 
Mr, Breit's own work was confined to tlic calculation 
of the radiation from the Willoughby transmitter. 

The Imperial Bureau of Mycology, in addition to 
its other activities, has recently begun the publica- 
tion, under the editorship of the director, Dr. E. J. 
Butler, of the Ranein of Applied Mycology. One 
of the important functions of the Bureau is the 
accumulation and distribulion of information on all 
matters connected with the diseases of plants, and the 
co-ordination of investigations in this particular 
field of study to enable workers in all parts of the 
world to keep in touch with recent research. In 
order tliat this may be accomplished a complete 
index ol the literature is to be kept, and abstracts 
of the more important investigations will be pub- 


The review ,1^-^ being issvie^^ monthly end 
scv 5 ^' numbers have alre^y The im- 
portance of a periodical of this kina by a 

competent authority is obvious, and if ' Owy the 
abstracting can be maintained at its present high 
level and the review j^^blished punctUallly, with 
abstracts well up-to-date, it will be of great service 
to economic mycologists 

Major T, F. Chipp, Con.scrvator of Forests, Gold 
Coast, since igii, and previously assistant director 
of the Botanic Gardens, Singapore, has been appointed 
assistant director of the Royal Botanic Gardens, Kew. 
Major Chipp received part of lus early training at 
Kew'^ and worked as a temporary technical assistant 
in the Herbarium Later he went as demonstrator 
in botany at the Birkbeck College, and in 1910 
was appointed an assistant Conser\ alor of Forests ill 
West Africa 


Our Astronomical Column. 


L\Rr.E Firhhatj, on July 26 — Tlie Toronto corre- 
spondent of the Tunes, in a mes.sage dated July 
20, leports that a loud explosion shook the ground 
for 20 miles round Wynward, Saskatchewan, and 
that a giant meteor was seen to fall into the Big 
Qml] Lake A large ticry ball was observed by 
man> persons in the district to diop from the clear 
sky, and after it had sunk in the waters of the lake, 
clouds of steam are said to have risen from the 
surfac e 

Otlu*r reports have come from Vanscoy, south- 
east of Saskatoon, which is m longitude 107J'' west, 
and 1101 th latitude 52. The inhabitants ot this 
neigli bom hood heard five or six explosions, and the 
groiiml lying between Vanscoy and i’lkc Lake was 
sevcTcly .shaken. 

No further details of a deliiiite character have yet 
been receivi'd, and it is difficult from the information 
at hand to draw safe conclusions otlier than that a 
largi' fireball descended near the places named, and 
apparently fell to the earth. The date of July 25 
or 26 is :u‘ when large meteors are n.siially abundant 
'I'he jiniu ipal shower is sometimes .directed from 
near flu* stars a, and n.j Capncoim The meteois 
of this sliow't'r are often brilliant, and they traviTso 
long paths with slow motion It is <jmte possible 
that one of the objects composing this stream may 
liave fallen to tlic eartli, and is identical with the 
fireball observed 

Thi: System of Casior. — Tins interesting system 
has beim the subject of much research >.incc the 
earlu'st known observation of it as a binary by 
Bradley and Pound in 1719 Tlie determination ol 
the period was ncafly ]iopelc;.ss until comparatively 
recently ; until 40 years ago some computcis put 
forwarcl values so large as jooo years. But with the 
ajiproacli to penastron, which is due ift .some 30 
years, the problem is .simplified, and Mr W Rabe, • 
m an exhaustive study of the system in Astr. Nach , 
No. 31O4-5, gives the following elements: « =f>''-o0, 
<^=0'5593. ^^66'^79. w .-r8i°-()7, =3^°'55. 

^05473, Ik'riod 306-28 years. The probable error of 
the period is given as 5 years. The orbit coincides 
practically with the minimum ellipse drawn by Mr 
Lewis m his Menioir on the .Struve double stars. 
The analysis of the observations hy Mr. Rabe supports 
the suggestioh, first vaguely made by Mr. Burnham 
(Mon. Not. R.A.S., vol 51), that the fainter star has 

NO. '■ 


a fairly clo.se unseen companion, the period being about 
8^ years 'I'lu' spectroscopic observations of radial 
velocity arc stated to agree with this hyjiotheSia. 
The parallax of the system is discussetl, and the 
value o"-o745 adopted The combined mass is then 
5-74 in terms of the sun , Rabe assign.s 3-33 of this 
to the brighter star, 2-41 to the fainter. If the 
siippo.sed unseen companion is real then its mass 
accounts for o-6o of the 2-.| i 

Both of tlie visible stars are spectroscopic binaries, 
and from the velocities measured it liad been con* 
jectured that the fainter star was the more massive. 
Tins, however, involved the doubtful assumption that 
the spectroscopic orbits weie coplanar with the priii- 
cipal orbit, an assumption rendered improbable by 
Mr Rabe’s discussion .As the distant companion C 
is also a member of the system, there would seem to 
be at least six components altogether 

The proper motion of the centre of gravity could 
not be given till the mass-ratio was determined. 
Mr Rabe gives it as -o‘'-oi34 m R A , and -o^-ioS 
in Dccl Comlnning this with the radial velocity, 
and correcting for solar motion, the true velocity is 
10-46 kill /sec towards R A 305'^ 5, Dccl. -f-42°-5. 
This agrees with the motion of a group of 22 A-stars 
of Drift I discussed by Prof Plummer 


The Dominion Astrophysicat. Observatory, Vic- 
toria — Publuatiori No. 26 of vol i. of this observa- 
tory contains a list of 88 mwv spt-ctroscopic binarie.s 
dis( overed there, m ad<lition to the first 100 announced 
ill No 10, The spectrograph is mounted on the 
72-inch reflector winch is used as a Cassegrain with 
equivalent focal length 100 leet Analysis of the 
stars slunvs that they are distributed through all 
spectral types, but 90 per cent belong to types B, A 
and F. Of the B-stars about every secoiirf one in- 
vestigated proved to be binary, sugge.sting that 
duplicity may bo the normal accompaniment of the 
attainment of this tvpe, for in some cases the 
variable velocity would not be detected if its com- 
ponent in the line of sight was small The following 
star of the pair - 1890 (.separation 3''-5) is, one' of the 
.stars on the list The preceding star nas a fixed- 
velocity, while the following one stiows in the Violet 
“'beautiful sharp clou We lines with a separation of 
about 70 km.” Another star is Boss 4777, which is 
the distant companion (46"! of 0 Lyrae. 
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The: ‘Kwakiutl Indians, — The report of the 
Peabody Museum of American Archeology and 
Ethnology, at Harvaffl University, for 1020-1921, 
publish!^ in 1922, reconJs the results of many 
expeditions, ^'ho one of chief interest to British 
readers is a visit to the Kwakiutl Indians of British 
Coltumbia, made by Dr C. F New combe, to look 
for the few remaining house-posts or other large 
carvings of those Indians. From Kalukwis village 
on. Tournour Id. he secured two line house-posts, 
about sixteen feet high and nearly four feet across 
Each is carved with figures representing the speaker 
of. the chief and the ancestral grizzly bear who was 
friendly to the founder of the family, giving him 
ri^ts to certain dances, and teaching him the use 
of the appropriate masks Tliicsc carvings are now 
on exhibition, and a house group of Kwakiutls has 
been added to the fourteen jireviously illustrating 
„ the home life of the American Indians. A new Hall 
^ of North American Ethnology was opened to the 
public in September 1920, but it needs more cases 
Defore the collections can be finally arranged. With 
the reduction in the price of plate glass, it is hoped 
that tliese cases will soon be added. 

‘>The Ethnoi.ocjy of Sc andin avia. — Prof. II. F. 
Osborn contributes to Natural History of April last 
(voh xxii. No. 2) an article entitled " Our Ancestors 
'a^ve in Scandinavia," in wluch, with good illustra- 
',^Ons, he sums up the latest conclusions on its archm- 
.‘ology. From the chronological table lie argues that 
. " it hrecomes apfiarcnt that what the far-distant 
' nbr^h-west was to our American pioneers, w'hat 
Ult^a Thule was to ancient hislonc times, such 
■was Scandinavia to the people of the Mediterranean 
'boj^ers. In ,the course of tlioiisancls of years imple- 
^Jne^ltsl symbols, and inventions — useful, religious, or 
aii^stic — slowly found their way westward and north- 
'VVaM,.irom Eastern Asia to Sweden, a distance which, 
tll^ks to the telephone, is to-day spanned in a few 
>^bconds. For example, copper is said to have been 
used. at Anau, Turkestan, aboni 4000 bc , and first 
apjpears in Sweden 1500 years later — namely, 2500 
ft.c. The Age of Bronze, which was in full sway in 
Egypt and Chaldea by 3000 b c , makes its fust 
^pearance in Sweden (ught hnndrc'd years later. 
Inud, within a period of eight thousand years our 
ancestors arrived in Scandinavia aud passecl through 
long hunting stage of evolution wnth only hint 
implements ; througli all the Neolithic phases ; through 
a superb development both of tlie art of flint and of 
bronze ; into the cAiIminating penod of the Age 
of Iron." 

' Th^e Fou(j1ng of Fingbu-I’KInts. — I t IS disconcert- 
ing to learn from an article by Mr. J C Goodwan in 
,the/.ithird number of the newv publication, Dactylo- 
graphy, that the practice of forging finger-prints is 
increasing and will soon beiome a problem for New 
' Scotland Yard. The criminal must first obtain 
specimens of the prints of the dupe on wdiom he 
intends that suspicion should fall This he does by 
arranging that the dupe leaves Ins prints on a glass, 
or on a polished piece of furniture, after which the 
prints are photographed, (jne method of forging 
mvoK;^ the use of a rubber stamp, where a facsimile 
of the original is reproduced on the rubber by means 
'of transfer paper, and the surrounding rubber deftly 
pared away with a sharp knife. The second method 
is. to take a negative cast of the finger to be forged 
by pressing it into a mould of soft wax, plaster of 
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photogrkpKing a phbto^ph of tire ^o 'l&e.fQrgto4^ 
on a reversed plate, which is clamped to a' dupIi^O,' 
plate made of gelatine mixed with bichromate Of' 
potassium. The two are exposed to the light, with 
the pliotographic negative nearer to the light, and 
the sensitised surface touching the gelatine. 

Fossil Fish from Southern Tialy. — Prof. 
Geremia D’Erasmo describes ^nd figures in the 
Rcndiconto dell’ Accademia delle Scienze, Napoli 
(Ser. HI., vol. xxviii.), some fossil fish from southern 
Italy. They comprise an almost complete Picno- 
donl {Ccelodus costati, Hcckel) from the cenomanian 
beds of Alessano, province of Lecce, where examples 
of this group are scarce ; a Leptolepis from the 
cretaceous of Roccadevandro, province of Caserta ; 
as well as a Seriola, a Thynnus, two species of Clupca, 
and a Pclamys from the pleistocene strata of Taianto. 

Redescription of an Eocene I.izard. — Dis- 
covered and described fifty years ago, the remains of 
Samwa ensidens, Leidy, from the Bridger deposits 
(Eocene) of Wyoming, have only recently been 
properly developed from the matrix. The unusual 
perfectness of the skeletal remains thus revealed have 
justified their redescription by Mr. C. W. Gilmore 
(Proc. U.S. Nat Mus , vol lx.) The fossil proves to 
bc a true member of the family Varamda*, which 
therefore contains the genus Varamis, largely made 
iij) of living species of lizards, aiid^ the genus Samwa, 
which now includes six or more (‘xtmet species, since 
Marsh’s Thmosaiirus is considered by the author as 
congeneric with Samwa 

Owr. FROM THE liOCKNE OF Wyoming — A fragment 
of a humerus and two vertebrae from the Jhidger 
dqiosils of Wyoming were refeircd 111 1873 by Dr. 
J. Leidy to a lizard which he named Sannva major. 
The humerus is now shown by Mr. A. Wetmore 
(Pioc. Acad. Nat .Sci , Philadelphia, vol Ixxiii ) 
to bc avian and to rcjiresent an owl of the fajnily 
Bubonidae, similar in size to Puhatrix perspicillata, 
Latham. It does not resemble closely any 'existing 
genus of modern North American owls, but in a way 
combines characters pertaining to several The 
author assigns it tentatively to Shnfeldt’s genus 
Minerva under the new trivial name of M. saurodosis, 
but admits tljat that genus, founded on a claw at 
first referred to A(|uila, although from the same 
formation and district, may yet jirovc to bc an 
incorrect receptacle for the new' s]iecics. * 

Systemaiic Botany. — The forty-seven articles of 
the latest volume of the Kew Bulletin (Bulletin of Mis- 
cellaneous Information, Royal Botanic Gardens, Kew, 
1921 ; los net) are an index of the activities of the 
RoyalGardens They are mainly ot systematic interest, 
including revisions of genera, descriptions of novelties, 
and notes on plants of botatiical or economical import- 
ance. A point of gemeral interest whu h emerges is the 
indication of the great amount oi work which remains 
to be done before we can have an accurate knowledge 
of tlie constituents of the iloras of the dillcrent parts 
of the wo^'kl. The revision of the Stipa grasses of 
Australia (by Miss L). K. Hughes) ludicates 40 
distinct forms in place of the 15 hitherto recognised ; 
it also bears out the common experience, that variation 
in anatomical structure of the leaf-blade of grasses 
does not run parallel with the characters of leaf and 
flower from which we infer their relationship-s. The 
incomplete state of our knowledge of the Central 
American forest flora is well illustrated by a revision 
of the genus lielolia, and of the family Tiliacese, in 


. ^ ^ ^ .wLich T. A. Sprague extinguishes eleven species, an 

Pans,;<X,y^ or even bread. A tMsd process myolyes t indrease of. ^ix op. Mis:, number fejt^tto 
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’^Intpiof tfdiii th« Cattiphbr’ tree {Ciitnam(mum\ 
'Cfkmphorti). Some trees are found to be worthless* 
\fhe oil yielding no solid camphor on distillation, 
r jCareful examination discloses no perceptible botanical 
difference between good and worthless trees, but there 
rnay be peculiarities which affect only the chemical 
prcxlncts of the tree. Such physiological varieties 
are known in rubber and timber trees Investigation 
indicates that climatic conditions, the age of the 
leaves when cut for distillation, and the general health 
of the tree have an important bearing on the yield. 

British and Irish Paguridea — The Paguridea 
(including hermit crabs and the stone crab) which have 
been found on the coasts of Ireland had been studied 
by Mr C. M. Selbie, of the National Museum, 
Dublin, who died at the Somme in July ioi6. The 
account now jniblished (Fisheries, Ireland, Sci. Invest. 
i(j2i, I ) has been comolcted from Mr. Selbic’s rough 
drafts by Dr S W Kemp. The material reported 
upon, nearly all obtained by the Irish Fishery Cruiser, 
contains elevch species, one of which — Newatopaguyu^ 
longtcoriiis —has not hitherto been known from British 
waters, d'o complete the list of British and Irish 
representations of this tribe there'are to be added an 
Iri.sli species of luipagurus recorded in i86G, and two 
species— one Diogenes and one Anapagurus— known 
from the shores of Cieat Britain but not > et discovered 
in Irish waters— a total of fourteen species The 
majority of the species inhabit water that is shallow 
or of moderate depth, but one — Panipagunis pilo- 
siiiuniMs - IS a true deep-water species and occius at 
depths ranging from 230 to 22O0 fatlioms Three of 
the fourteen species extend north of the Arctic Circle 
and eight are found in the Mediterranean There arc 
keys to the lamilie.s, genera, and species, and a 
systematic account is given of each species with 
I, .notes on its distribution. 

The Sidmi-Diesel Engine. — Owing to the high 
price of fuel in France at the present time the Mi'chan- 
leal Arts Committee of the Societ6 d 'Encouragement 
pour riudustric nationale has thought it de.sirablc to 
publish an account of the present jiosition of the 
semi-D’esi'l engine, and in conseejuence the May i.ssue 
of the Jhdlelin of tlie Society contains an article of 
nearly luu jiages on the subject from th? pen of M A. 
Schubert It goes into tlie theory of the engine, the 
reasons which ha\c led to its development, the forms 
whicli it at present takes in France and m othei 
countries, <ind the oils winch can be used in it. Under 
the last l.t'ad the author deals especially with tlie 
vegetable oils which arc pioduced m great ijuanlities 
in the French colonies in Africa ami in Asia It 
concliick's with a sJiort aeciount of the tests of such 
engines earned out recent^ by the Society m con- 
junction with the Automobile Club of France and 
the marine and agrimltural authoiities. J-’rom the 
results we gather that several engines of hoise-pow'crs 
from 2} to 30 show a consumjition of oil of the order 
of 320 grams per h p. hour, while one of 20 <0 30 h p 
consumes 247 grams only. ]\T. Scliubert’s article, 
wlnle intended primarily for French engineers, will be 
found of great value by the engineers of tins lountry. 

Underground Workrooms — In the Annual Ke- 
port of the Chief Insjx'ctor of Factories for 1021 
special reference is made to conditions in under- 
ground workrooms. Of the 300 rooms inspected 
durmg the inquiry a* number were expressly designed 
for use as workrooms and the conditions were satis- 
factory. , But others were never intended, for use in 


Of /file 61, 

bent'. /Were |^rovided vWth'hieans 
rooms with air, m 20 per cent, the throii^[Jrv^tiEl|pn 
was Only partiali and in 19 per cent, it appwdjnd' that”,, 
there was practically no through ventilatiotb-' ’ 

considered that the state of*the air was fresh ot Satifix , 
factory in 68 per cent of the rooms, while in 24''per y, 
cent it appeared to be dose or stale, and in 3"|)er'. 
cent, stagnant In approximately jH per cent, pf . 
the rooms the natural light was clcemed insiiffideht 
to light the whole of the room, but, fortunately, in 
most cases the artificial lighting was considered satis-^^' 
factory in intensity although glare due to imperfectly 
.screened lamps ^ippears to be common. There iS i|o ^ 
doubt that access of light through windows is 
neglected ; m some cases broken windows are obscured'*' 
by sa'ckiug, cardboard, etc Daylight is undoubted!^ 
superior to all but the very best artificial lightit^. 
and the effect of a mixture of daylight and artificiai;";,. 
light IS rarely satisfactory. Every effort should there- 
fore be made to secure the maximum admission 
natuial light in underground buildings Another ' 
drawback to the use of basements as workrooms’ is 
the tendency for dust to enter from the pavement' ' 
outside. Mention is made of a case w here a troti^h; ' 
fitted under a grid ventilator at pavement level Was 
found to be filled by about a quart of black dust. , 
JMusIin or gauze is sbinetiiiics fitted over ventilator- 
entries to prevent dust entenng, but the poreS of the 
material are liable to become choked and it requiTW 
frequent washing ■ 

A Chemical Spectrometer — A spectrometer of ’ 
entirely novel design has recently been produced by 
Me.ssrs Adam Hilgi'r, Ltd., of 75a Camden Ho^d; 
N.W.i. By the afiplicaiion of an antocollimating/ 
telescope the designer has been enabled to dispense^'' 
wuth the collimator tube of ' 

the ordinary spectrometer. 

1'hc arrangement of the 
components is shown m the 
sectional drawing, Fig i 
The eye-piece E of the tele- 
scope contains, on the left, 
the slit .and small auto- 
collimating prism for intro- 
ducing the light which, 
after passing through the 
object glass O, proceeds to 
the 30'' jinsni P, is reflected 
from the silveied back 
surface and re -traces its 
path through the object 
glass to the eyc-piece where 
the spectrum is viewed. 

The prism is rotated by 
means of a micrometer 
.scH'w which IS attached to 
a drum D giving readings 
rlircct in wave-lengths. 

1'he design of the instru- 
ment renders it extremely 
compact In size and ex- 
ternal appearance it is 
similar to a microscope and 
occujues about the same 

amount of table space mg i , v 

It has the additional ad- 

vantage of ease in setting up, convenience m manwU- 
latioii and low cost, compared with a spectTOttWW0t' 
of the ordinary type having a similar degr^^of 
accuracy. Such an ifistrument should /"t^^d tto ■ , 
eiicotir^e^: the more , generaf use of Sjpe^ro^j^ic 
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Tlie Norman Lockyiu-. dbsenr&tioiy. 

Unveiling ©f a Portrait Medallion of the Founder. 


Saturday, July 22, a portrait medallion of Sir 
Norman Uockyer was unveiled by the Astro- 
nomer Royal, Sir Frank Dyson, at the Norman 
Uockyer Observatory, Salcombc Hill, Sidmouth, in 
the presence of a largo and distinguished company 
The medallion, which had been executed by Sir Hamo 
Thornycroft, It A , was erected m honour of the 
late Sir Norman 
Lpekyer by his 
xeilatives and 
friends, and was 
presented by them 
to the Corpora- 
tion of the Obser- 
vatory. (A re- 
production of the 
medallion, , with 
the accompanying 
inscription, is il- 
lustrated m Fig 
I.) The guests 
were received on 
behalf of the Ob- 
servatory Cor- 
poration by Sir 
Richard Gregory 
(chairman of the 
council), Mr. 

Robert M o n tl 
fclmiiman of the 
Corporation), and 
bvXady Lockyer 
Much interest was 
taken by the 
guests in ^he ex- 
hibits arranged in 
connexion with 
the work of the 
observatory, the 
McClean anil Ken- 
sington tclescoiies 
ana other instru- 
hients. 

In opening tlie 
proceedings Sir 
Richard Gregory 
remarked that 
they had as- 
sembled to take 
part in a cere- 
mony of high sig- 
nificance both to 
the county of 
Dgvon and to 
British science. 

On ‘the summit of 
Salcombe Hill, 
with its clear and 
wide horizon, they had united to deilicate v\ ith affection 
and esteem a memorial to the great astronomer. Sir Nor- 
' man Lockyer, who had planted the obser\ atory there 
The event was one in winch they might all be proud to 
participate, whether as Sir Norman’s personal friends, 
as admirers of his life and influence, or as scientific 
Students familiar with the remarkable advances of 
astronomical physics origiijated by him or inspired 
by his genius. His discoveries were inscribed upon 
the tablets of the stars, and iiathis ternple of the skies 
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they now met to manifest in reverence the honour 
in which they held him. 

Lt.-Col. F. K. McCdean said that he regarded it as a 
great honour to present, on behalf of relatives and 
friends, the medallion, so faithfully executed by Sir 
Hamo Thornycroft, to the observatory It was 
his good fortune to have been associated with Sir 
Norman in the 
foundation of the 
observatory in 
1912. Through 
the energy and 
enthusiasm of Sir 
Norman the ob- 
servatory has 
proved a success- 
ful enterprise, and 
commencing as a 
private institution 
it has become a 
Corporation and is 
the first of its kind 
in this country 
Ameiican obser- 
vatories are more 
useful now, but 
the Norman Lock- 
yer Observatory, 
though at present 
a baby, will grow 
and develop , and 
what its future 
may be can be 
seen by looking at 
the Mount Wilson, 
Yerkes, and Jack 
Observatories. So 
long as the ob- 
servatory lasts, 
the name which it 
has the honour to 
bear will be the 
watchword of ad- 
vance 

Thi'. Asir(>nomer 
Royal’s Tri- 

RU ili 

Sir Frank Dy- 
son, in unveiling 
the memorial, 
said . 

'J'his portrait 
medallion is a 
pious tribute of 
relatives and 
friends to the 
memory of a man 
of genius. It recalls to our minds the features of a man. 
we have known and honoured, and preserves his likeness 
for future generations. The name of Sir Norman 
Lockyer will always be associated with the application 
of the spectroscope to the study of the sun and stars. 
In this beautiful medallion Sir Hamo Thornycroft has 
given a true and striking portrait of a very. earnest 
worker and great pioneer. 

Like David Gill, another astronomer whom most 
of us know, Lockyer began as^n amateur with 
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SIR NORMAN LOCKYER, K.C.B., F.R.S., 

CORRE8PONOANT OE L'INSTITUT DE FRANCfiS 
LL 0, CI.ASGOW, ABERDEEN AND EDINBURGH, HON 8C D , CAMBRIDGE AND BHFFFIELn, 
MON D Si' , OXFORD 

founder and director of the solar Physics observatory, south 
Kensington, isbi.isd, and of this observatory, i8n.i02o 
founder and editor of ■ nature,” 1S89.18I8 
PIONEER IN the investigation AN • INTERPRETATION OF ThF CHEMISTRY OF 
‘ THE SUN AND STARS AND IN THE sCIFNCt OF ASTRONOMU.AL PHYSICS 
DISCOVERER OF HELIUM IN THt SUN AND ORIGINATOR OF THE FHCORY THAT 
HFlIOM and hydrogen are THE ULTIMATE PRODUCTS OF THE OISSOCIATION 
OF MOLECULES AND ATOMS 

FOIINDFR OF THE SYSTEM OF STELLAR CLASSIFICATION BASED UPON ASCENDING 
AND descending temperatures in orderly CFLESTIAL EVOLUTION 
reyfaifr of the astronomical significance of sfonlhenge and other^ 
ancient MONUMENTS 

FOUN..CROF the BRITISH SCIENCE GUILD FOR THE PROMOTION AND APPLICATION 
OF SCIENTIFIC METHOD TO PUBLIC AFFAIRS 
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toiaisiTOttoiay* ' Tfi^ twdjsi^cijriwi^tf 
and intense eadfciwsiasni. ^One dn nearly -every 
page of his book on " Solar Physics,’.’ -*pubhshed in 
^893, the delight which Sir Norman took in his work. 
'He makes one feel that the years following Kirchhoff’s 
explanation of the dark lines in the solar spectrum 
were glorious times for astronomers, who suddenly 
found a way to explore the chemical and physical 
constitution of the heavenly bodies. One could 
scarcely say that each day brought a new victory, but 
new victories and new problems followed one another 
very rapidly. 

When Sir Norman Lockyer commenced his work in 
1866, current views on the constitution of the sun 
were very different from those we now hold. Although 
Herschel’s idea of the cool dark interior had been 
given up, some traces of its influence still remained. 
Faye conceived of the interior of the sun as a nebulous 
gas of feeble radiating power at a temperature of dis- 
sociation . the photosphere, on the other hand, being of a 
high radiating power and at a temperature sufficiently 
low to permit of chemical action In the sunspot we 
sec the interior nebulous mas.s. Balfour Stewart and 
De la Rue were opposed to this view and explained a 
sunspot as due to an inrush of matter from the sun’s 
atmosphere into the photosphere. With a small 
direct-vision spectroscope on a 6|-inch equatorial, 
Sir Norman Lockyer examined the .s'pcctrum of a sun- 
spot and conijiared it with that of the surrounding 
photosphere He found no bright lines, but the same 
absorption lines as m the solar spectrum, and so far 
as h(‘ could ludge with his small dispersion rather 
broadened. This supported Balfour Stewart rather 
than Faye. In a paper communicated to the Royal 
Society he laid stress on the importance of detailed 
spectroscopic study of the sun’s surface He also 
puts the question, " May not the spectroscope alford us 
evidence ol the existence of the ‘ red flames ' which 
total eclipses have revealed in the sun’s atmosphere ; 
although they escape all other methods of observa- 
tion at other times ? ” 

With the aid of funds from the (Government Grant 
Committee he proceeded to construct a solar spectro- 
scope of sufhdent dispersion, and on October 20, 18O8, 
wrote to the Royal Society: “After a number of 
failures which made the attempt seem hopeless I have 
this mcMiing perfectly succeeded 111 obtaining and 
observin,; part of the spectrum of a solffi- prominence. 
As a result I have established the existence of three 
bright lines in the following positions ■ 

1. Absolutely coincident with C. 

II Nearly coincident with F 
111 Near!) 

The third line is more refrangible than the more 
refrangible of the two daikest lines by eight or nine 
degrees of Kirchhoff’s scale ’’ 

A .similar communication was made to the French 
Academy of Sciences, and in addition, the form of the 
prominence was roughly drawn, dffic letter to the 
blench Academy was followed by a communication 
received the same day from M Jannsen reporting the 
suci'css of an expedition to observe a tptal solai 
eclipse During the eclipse the idea had occurred to 
Inm of how the red flames could be made visible with- 
out an eclipse, and he carried it out on the following 
day. In this dramatic manner the observations of 
prominences was started, and their gaseous nature 
proved. The French Government stiuck a special 
medal in memory of the discovery and in honour ot 
the discoverers. 

Observation of prominences was after this success 
carried on with renewed vigour. By the simple 
device of widen^ the sUt the forms, cif the promm- 1 
euce9 weri^ P Pr F light. iupth^ ipiportariy 
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- WfcytJT'found tlwt bnght C and F visible 

aU ,FOuncL the sqtl. In this Way was discovered the 
^istence of a continuous envelope round {he sun of 
fairly uniform height except where it was heaped with 
prominencp. This envelope was named the chromo- 
tEmk^ estimated to be about 5000 milPs< 

The behaviour of the F line, which is described as 
sometmies exceedingly brilliant and widening out so 
as to present a bulbous appearance above the chromo- 
sphere. and the existence of tlie line near D with no 
ctjrre.sponding Fraunhofer line, suggested work in 
the laboratory. This was undertaken in conjunc- 
tion with Edward Frankland These investigations 
showed that the yellow 1)3 hue criuld not be oftained 
m the spectrum of hydrogen, however the condition^-' 
were varied It was attributed by tliem to a new 
element, a light ga.s, as yet undiscovered on the earttr, 
and the name helium was given to tlic element producing 
the line. As is well known, the Dj line and allied 
lines were found to have great importance in stellar 
spectra, and in 1895 was found by Ramsay in a gaS 
from the mineral cleveite. The subsequent histoty 
of helium and the prbmiuent part it has played m 
physical science makes its initial discovery by 
Lockyer in the sun. twenty-six years before it wm 
found on the earth, a most intcre.sting episode in the 
history of science 

^ These laboratory experiments of Lockyer’s and 
Fraiikland’s arc of great importance Sir Normap 
had a strong conviction, at this early date, that 
research should be carried on concurrently in the 
observatory and the laboratory The sjiectra found 
in the observatory were to be interpreted by experi- 
ments on the dillenmces produced by teiuperattH® 
pressure, and varied methods of electric excitatlbn! 
In this way spectroscopy would lead to knowledge 
not merely of the chemistry, but of the pbysicld 
conditions of the heavenly bodies. One immediate’ 
conclusion was that the continuous spectrum did not 
necessitate a .solid or liquid photosphere but could 
arise from a gaseous body. Fm tlier. that the absorp- 
tion indicated by the Fraunhofer lines may lake pla^ 
m the photosphere itself, or very near it, and not in an 
extensive outer absorbing atmo.sphere. How fruitful 
this method of research became m his hands and those 
of his pupils we all know 

At South Kensington his work was to a large 
extent a natural development and exposition of the 
views he had previously formed. The idea of the dis- 
.sociation of elements at increasing temperature led to a 
very extensive comparison of the are spectra of metals 
with those obtained in the higher temperature or more 
intense electric conditions ol the .spark. In 1881 he 
found that the iron lines 4924*1 and 5018-6 were greatly 
enhanced 111 brightness when one changed from the 
aic to the spark spectrum The lines of iron, titanium 
manganese, chromium, and many otlier metals weie 
exhaustively investigated at South Kensington 
Jhe names of Proto-Iron, Proto-Titanium etc' 
were given the metals when in condition to give 
these enhanced lines. We know now more definitely 
that what was described as dissociation i.s loss of an 
electron, and that when this occuns the enhanced lines 
appear. ^ 

It IS scarcely possible to exaggerate the importaht 
results which have accrued from the study of enhanced 
lines. They have conlribiitefl greatly to the inter- 
pretation of solar and stellar spectra, and have ^ssist^ 
in the sorting out of lines of different elements into 
series. 

In the course of his life Sir Norman Locky# tnade 
ojj^rvations of no less than eight total eclips»^f the 

use of^ a, spectroscope. without 
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continuous increasc5pi(i^wt‘l^<^lfed^6 Of thej 
of the chroOToSphorer ^ij'i^f corona. , It haj, 
seemed to me that t^te itiost sttcce^ssful’of all ecHp^iO 
expeditions was the one which he led in 1898 a’ncfin 
which he had Prof. Fowler and Dr. Lockyer among 
his' assistonts. 'J'he differences between the chromo- 
spheric and Fraunhofer ^.pectrum were dearly shown 
as regards the hydrogen and helium lines and the 
numerous enhanced lines of many metals. In addition 
the wave length of the principal corona line was 
determined and .some hypotheses as to its origin 
dlsposeii of ftnally. 

’ .'In 1887 Sir Norman Lockyer put forwaid a scheme 
- of stellar classification m whicli the stars were ar- 
ranged according to an ascending and de.sccnding 
scale of temperature He presemted his views in a 
itonnected form in Ins book on ‘‘ The IVIetcontic 
';’Hypothesis/’ published m 1800 In 1902 he pub- 
lished " A Catalogue of 470 Stars dassified according 
to their Chemistry, ” from material accnmulatcd at 
South Kensington with .111 objective prism and .studied 
' in the light of laboratory researches. Imr a long 
'tiine he stood alone. 11 we refer to the book of such 
"ja, learned and judicious astronomer as Newcomb, we 
ifind in 1901 ("The Stars." pj). 220-225) that he takes 
a linear order of develojnnent of the stars from tlie 
blue to the red, with the sim at about the maximum 
temperature in the senes. Sir Norman could not 
' get pver the difficulty that a great orb like Betdgeu.se 
, or’ Antares must be m a widely different condition 
’from' a small star like Gr. 24 or Kruger 60 With 
great frcshue.ss of mind and boldness of onlook he 
hfamed the mcteontic hypothesis. A comet served 
OS bis model for the nebulous beginning of a star 
gradual contrai turn temperature increased m 
' ■“^'';ijiiince with r.ane’s Law till the B stage was 
after which cooling beg.m, so that in the 
■ of its history a star went twice through the 
y and red stages 

lyenty years later Prof. If N. Russell, bringing 
i.tog^'&er facts and arguments from many .sides, has 
(confirmed Sir Norman's mam idea. Ho has shown 
- tbsit jrtellar evolution proceeds 111 the hue of increasing 
density, and that stars of tlie same temperature may 
be divided into giants and ilwarfs m Prof. Hertz- 
spnjtpg's ; phrase — in the giants the temperature is 
increasing and in the dwarfs decreasing 
' Sir Norman did not succeed m finding the .spectro- 
' s6ojpic criteria for giving the sizes of stars These 
were found later bv Adams and Kolilschulter at 
Mount Wilson It is very pleasant to be able to 
’direct attention to the success attending work m 
\ "*tbl9 direction now carried on at the Norman Lockyer 
Observatory. 

I ^nnot conclude without expressing in one sen- 
‘ telttce the deep obligations which all men of science 
. XyifG to Sir Norman Lockyer for founding Nature. 

^ One cannot speak too highly of the usefulness of this 
journal or of the pleasure one takes m reading it 
. estch .week. Its long continuance is a testimony to 
^ the Wisdom and foresight of its founder. 

V^Tiie few remarks I have made have dealt very 
; with the main lines of Sir Norman f-ockyer's 

edptributions to astronomy — The constitution of the 
sup— the variety and relationship of terrestrial 
apectra-^tellar evolution. To each of these questions 
W ‘brought a very fresh mind, and attacked them 
wjtb ' courage and imagination. He was a great 
pioneer of solar and stellar physics, this portrait 
medallion with its inscription confmemorates him in 
tbe-most suitable place in the observatory which he 
" 4 onnded, and which IS faithfully carrying on the seajch 
. 'pros6«Ated, by him so diligently and successfully into 
, tb]B sun and stars. , ^ , 
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tbank.Vof tht" Corporation to the sitbscribers for .thirty , 
most acceptable gift, said : \ 

As one who had the privilege of being associated'.]^ 
with Sir Norman in different capacities for nearly 
thirty years, as research student, assistant editor of:' 
Nature, and in connexion with the great national 
organisation — the liritish Science Guild-— created by 
him in 1905, perhaps I may be permitted to add my 
tribute to what the Astronomer Royal lias said, and 
to state briefly w'hat this observatory stands for and 
what we hope it will be m the near future Sir 
Norman f^ockycr was seventy-six years of age when/ 
he started to establish the observatory in 1912, and 
this in itself is sufficient to .show his unbounded zeal 
and energy An appeal for funds was made, and some 
generous supportcr.s came forward, but tlie means for 
providing the necessary buildings and equipment, the 
site itself, and sums for maintenance for several 
years, were supplied mainly by Sir Norman and Lady 
Lockyer and Lt -Col h'rank Mc('lean. Tlie observa- 
tory w^as incorporated in 1916, and its constitution is 
entirely democratic. Each member of the corpora- 
tion, whatsoever his contribution, has a single vote, 
and membership is open to any one approved by the 
council. 

The corporation is unique in its jiurpose and its 
constitution. It exists solely to maintain and develop 
this observatory, not for financial profit but for the 
gam of knowledge of the heavens Its foreign 
members include some of the leading astroiiomers of 
the world, and a Research Committee, consisting of 
Sir Frank Dyson (AstronomcT Royal), Prof Eddington 
(Cambridge University), Prof Fowler (Imperial 
('ollege. South Kensington), and Prof. Turner (Oxford 
University), advises upon work which may be usefully 
undeitakcn. The management and control of the 
observatory arc vested in the council, which is elected > 
by the members. 

In these days it may be difficult for some people 
to realise that a corporation can be formed in which 
all the services of the council and advisory committees 
are perfornjed voluntarily, yet such is the ease with 
this observatory corporation. Were it not, indeed, 
for gifts by members of the corporation, among them 
the Maharaj Rana of JhalawMr, Mr. Robert Mond, 
Miss Leigh Browne, Caj)t W. N Me Clean, and others, 
as well as for work willingly and freely undertaken, 
the observatory could not exist in ordc^r to provide, 
however, for the salaries of the stall and general 
maintenance of the obseTvatory, even on the present 
basis, it will be necessary tu raise the sum of, at least, 
fifteen thousand pounds, as the funds hitherto sub- 
scribed provide less than one-half the annual income 
required to meet expenses. We are fortunate in 
having as director of the observatory Major Lock^'er; 
and it is really w-onderful what he manages to accom- 
plish with his assistant, Mr D. L Edwards. There is 
no observatory in the kmgdoi'n where more jihoto- 
graphs are being taken of tlie spectra ol the stars, 
from which wc learn something of celcslial chemistry 
and arc able to cU.ssify them from their beginnings as 
vast attenuated masses up to fervid suns wihich after- 
w'ards cool and condense to the dull redness and dark- , 
ness of decaying worlds. A generation ago, celestial 
evolution was believed to pioceed entirely on a down 
grade of temperature from the condition of incan* « 
descent gas m a nebula, but Sir Norman Lockyer , 
showed that there is an ascent as well as a descent in 
stellar temperature, and this key to the classification-, 
of the stars is now generally accepted by astronomers. ^ 
The large number of photogtaph^pf stellar spectral "% 
accumulated- by Sirj/Korman topper., 
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mean^i^p od^tinw^aM ex(t^;<tibe* so 
5 ^; 4 ! 4 Wy. itiatti^llwiiand atfp^al to 

OTWTS By a:met;w ou^s tqJPrOf. W. AdaBis;,^ all -vrlio ardi interested in the pursuit of ^Biowfisjjige for 
^'o4e Oi ob^vatb^. The , its( own sake or because of its uplifting iiinttWe up6n 

measurements are being made by Mr. D. L, Edwards the spirit of man. In faith and hope we uSc that this 
and Mr.'\V. B. Rimmer. The Department of Scientific memorable occasion shall mark the boginnS$^b£ a 
' and Industrial Re.search has made a grant to the latlei new and enlarged stage iif the history of this pt^Cir- 
for the purpose of carrying out a portion of this research vatory, and that the future will see upon this site a 
'while attached to the observatory. The ocinipnient centre of modern astronomical research which will' ■ 
and oi)})ortunities here for both education and re- maintain the prestige of British .science throughout 
search in the physics and chemistry of celestial bodies the world and be a worthy memorial to the renowned 
are as full and free as could be desired by the most astronomer who built here this tower fiotn which the 
progressive student or investigator. The endowment heavens can be .scanned for intellectual expansion 
of two or three researcli scholarships tenable at this and the enlightenment winch the spirit of man is fiver 
observatory would be the best service that could be seeking as to Ins destiny. 

rendei ed to astronomy, and would certainly result in ' - 

notable increase of our knowledge of the heavens. Ckil. J. E. H. Balfour, High vShenff and ^rd of ^ 

It IS remarkable that in the United States funds are Manor of Sidmouth, expressed on behalf o:^he couU'^' 
provided for observatories and astronomical work, by appreciation of Sir Norman’s a.ssociation with Devon. ‘ 
both umvecsity institutions and private benefactions, and the neighbourhood of Sidmouth While Sid- 
on a .scale far beyond anything available in this mouth was famed for its natural advantages of climatfi 
country We once led m astronomy, but America and sceneryat was little thought that these advantages ' 
now suipa.sses us both as regards great observatories would be turned to such wonderful and useful pur- / 
and remarkable achievements. Whatever funds are poses He was glad to know that the confidence 
rcrpiired for buildings, equipment, and workers are in the suitability of the site for the observatory had - 
readily forthcoming, whereas here benefactions for been amply justified, and he deemed it an hopptir 
astronomical work are extremely rare The Mount to Sidmouth to possess such an observatory. He 
Wilson Observatory, where the best astronomical expre.sscd the wish that tlie observatory would h'ayfi a 
work in the woild is now being carried on under the great future m the advaiueincnt of science and khpw- 
direction of Dr G E. Hale, one of our foreign members, ledge that it deserved 

cost more than a quarter of a million pounds, and has Tlie Rev J S Cornish recalled tliat m his memoty 
an annual income exceeding 40,000/ It possesses a the grounds of the observatory were formerly. ohfi. of 

loo-incli telescope, upon which more than 100,000/. the wildest and least useful parts of Salcombe Regis, 

has been expended, and it was m connexion with this He little thought it possible that from such an^xpalise 

mstruinent that nearly two years ago the remarkable of waste would arise an institution that had atffiady 

aclneiamiont was anomphshcd of measuring the become known throughout the .scientific wOt^d^He 

diameters of certain stars, among them the star rcferreil to the stone of tlui old sunwvorslnppacwjljjBkih 

Antares, which proves to have a diameter of 400 still stands near the observ.itory land where fjmp'the 

million miles. The Yerkes Observatory, Lick Obser- modern astronomer reads the truUi of the 

vatorv, Harvaul College Observatory, and Lowell Ins magnilicent telescopes He hoped tftal, the 
ObsiTvatory are other examples of great astronomical observatory would become increasingly famous 
institutions m the United States which we both throughout the world, as was the heart’s desire of its * 
admire and envy The difficulty tliorc is not to founder, Sir Norman Lockycr. 

obtain kinds for astronomical work, but men who will Lady Lockyer heaitily thanked those who had 
devote their lives to it here we have plenty of men assembled that day for the unveiling ceremony. Sir’ 

eager to take up astronomical research nut no means Norman looked forward to the observatory being ia 
to provide them with the necessary instruments and place where research students could carry out Invest!- , 
modest salaries to maintain them gations many branch of spectro.scopic research. ^ The 

The N^u nian Lockyer Observatory is the only provision of a library was essential to house the large 

institiitK 11 of its kind m this country, and it owes its collection of books This would cost about 2000/1 and 

existence to the generosity of a fmv people who believe they had not that amount of money to spend on it. She 

that to place here a temple devotcil to the increase of hopixl a much greater mtcrost would be taken in the 

knowledge of the heavens is to provide a mansion m woik of the observatory, and that the expansion of 

the skies. The county, the nation, and the whole its activities would not suffer from lack of support, 

world of science, owe a deeji debt of gratitude to the Lady Lockycr ^expressed the gratitude of Sir Norman's 

founder and to his supporters, for this fine building family that his portrait was erected m the observatory 

reaching out high unto the stars to question them ami which he founded and directed, and which nowj.by ■ 

understand the messages they send us in their beams the wish of all the members, bears his name. / 


t 

Pioneer Work in Submarine Cable Telegraphy. 


'■["'HR jubilee celebrations of the Eastern ^\ssociated 
Telegraph Ciompanic.s are so nearly contem- 
poraneous as to seem to be almost part of the com- 
memoration of the foundation of the Institution of 
Electrical Engineers, which antedated that of the 
Company by only a few months. Tlicsc celebrations 
carry with them a warning not to lo.se our sense of 
historic proportion : they remind us that before a 
Society of Telegraph Engineers could be established, 
telegraph engineering had already been well founded, 
and that the great submarine cable company which 
now for fifty y^^rs has served the, Empire and the 



whole world with such conspicuous ability and com- 
mercial success could scarcely Jiavc been the concept 
of the earlier pioneer days. Only when the aft -of 
submarine telcgi’aphy had been amply assured, of 
success could so great a commercial imdertaJdtjg aa 
that which the Eastern Telegraph (Company is now 
celebrating be initiated. ^ . < 

The following notes on the pioneer work oTthfi 
cable engineers and others have been drawn freely 
frpni the di.scourse winch Sir Charles Bright delivered 
at the Electrical Engiiu/ers’ com memoratioirVf 
- .P^jrh^ps , it is a little far-fetched , to treat 
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seriouj^Iy the earliest suggf^tioEfihat filectfic signals 
might be sent under the sea. T^et it is wcath 'while- 
to note that so early as i8i^ ajj’'' effort was made to 
discover a suitable insulating txjvering for a sub- 
marine wire and that the material used was india- 
rubber. The decisive factor whereby submarine tele- 
graphy became a practical proposition was, however, 
contributed by l)i Werner Siemens in 1847 when he 
laid a telegraph cable in Bcilin with wires insulated 
by gutta-percha, b'araday, as Sir Charles Bright 
reminds us, was also at the same time directing atten- 
tion to the insulating properties of this new material. 
Gutta-percha has never from that day to this had a 
serious rival for insulation of deep-sea cables. 

Not that the pioneers had waited foi it ' Previ- 
ously, in June 1845, the brothers Brett, although 
only sniall^shopkeepers, m the true spirit of the old 
merchant vcnturifcrs applied for government sanction 
to the provision of telegraphic communication be- 
tween England and h'rance. When the concession 
came in 1840, gutta-percha had come into its own 
and most of the cable laid was of copper wire with a 
half-inch coating of gutla-pcrcha The need for a 
special “ shoto-end ” was recognised even then , but 
it IS puzzling to know why a different insula- 
tion should have been adopted A'ct we read 
that “ the shore-ends for about 2 miles from each 
terminus consisted of a No lO BWG. conductor 
covered with cotton soaked in iiubarubbcr solution, 
the whole being encased 111 a very thick lead tube " 
It is scarcely surprising that it failed, but not before, 
by transmission of a few signals, it had dcmonstraled 
the practicability of ocean telegraphy A “ mad 
freak,” a ” gigantic swindle,” but, like many another 
failure^ a signpost to success. The next year a new’ 
conc^ion was seemed and the Submarine Telegraph 
Comifliatiy was formed, but it W'as only floated on the 
capital of a railway engineer (Thomas R. Crampton) 
and his friends. 'I'lie resulting cable, not completed 
until the end of 1851, marked another development of 
the engineer’s art in cable-making. Kuper, a colliery 
engineer, suggesti'd sheathing the insulated wire with 
iron wires like a colliery pit rope , and so w’as reached 
the essential, and till now the hnal, form of the 
successful and trustworthy submarine cable. 

Perhaps one day some one will write a work on 
” Goveminent versus Enterprise ” in tlie hope that 
responsible public servants may be taught by their 
predecessors’ failures In 1850 the Bretts again found 
that, ” although sensible of their perseverance in 
bringing the submarine telegraph about,” the Govern- 
ment could do nothing to help, and so — ” landing 
rights ” not having yet been invented — the Bretts 
proceeded on their own responsibility to span the 


Channel. UHtimately^gucti^ acW^ved in 
with Charles Tilstoii'^Brt^ht* (aged 21) in cbm- 
faiand as engineer to the Magnetic Telegraph Company, 

These efforts, however, altliough they had demon- 
strated the practicability of submarine telegraphy, 
had not finished the work of the pioneer — the great ^ 
imfathomed depths of ocean had yet, to be spanned. 
To put a cable miles deep on the bed of the Atlantic 
would be impossible, it was said, even if signals could 
be passed through the enormous length of 2000 
miles. Of course pioneers are never very anxious to 
do anything but the impossible ; so J W. Brett, 
Cyrus Field (a wealthy American business man who 
incidentally had discovered, or perhaps invented, 

“ landing rights ” for Newfoundland) and Charles 
Bright (as engineer) projected and with other ven- 
turers formed the Atlantic Telegraph Company and 
secured the required capital m a few days. This 
was of course only the beginning of the pioneer en- 
gineers’ work. The British and tlie United States 
Governments encouiaged and helped the scheme with 
men -of -war, and at last on August 5, 1H58, the 
shorc-end having been duly landed at Ncwdoundland, 
the telegraph had bridged the ocean , and the Times 
could say ” since the discovery of Columbus nothing 
has been done in any degree comparable to the vast 
enlargement which has thus been given to the spliero 
of human activity ” Unfortunately, altliougli the 
practicability of the scheme bad been amjily demon- 
strated and the engineering success was unquestion- 
able, after about two months’ wairk the communication 
failed — the conductivity of the cable was too low and 
the power applied to it was too high. 

Tlicn followed cables to the east — to Malta, Alex- 
andria and India via the Peisian Gulf, and it was not 
until 1865 that any further effort to lay a cable across 
the Atlantic was projected. In the meantime. Lord 
Kelvin had perfected his wonderful mirror ajiparatus, 
the progenitor of the syphon recorder , clo.ser know- 
ledge of the actual requirements had been secured 
and improvements 111 methods of manufacliiic de- 
veloped. Also the paying-ont and j)icking-up gear 
had been largely developed by Henry Clil'lord, and 
Brunei’s great ship the Great Eastern was available 
to take the large core cable that Bnght had suc- 
ceeded in s(?ciinng. By the end of i860 there wore 
tw^o cables working across the Atlantic and the jnoneers 
had about finished their part of the business. The 
next W’as routine — and skill combiiu'd uilli know- 
ledge. Other cables followed, east and west; and 
then in 1872 commenced the great commercial 
achievements under Sir John TVnder, W’hich the 
Eastern Telegraph Companies are celebrating, after 
fifty years, with such justifiable pride. 


International Chemistry. 


T he International Union of Pure and Applied 
Uhemistry held a successful annual meeting 
in Lyons on June 2 7- July 2 This w’as the thinl 
annual meeting and a good deal of time w’as, as on 
the former occasions, devoted to the details of organi- 
sation and the business of getting such an international 
body well established. Prof. Moureu has been 
president for three years and has had a difficult 
task in framing a policy for the score of nations who 
are now represented in tlio Union and in guiding 
them into harmony m these troublous times He 
has achieved his desire, and the Union seems likely 
to continue for many years and to have an increasing 


importance. It is intended, 
more attention to the purely 
subject and to attempt some 
be of permanent value, 

NO, 2755, VOL. I iq 



future to pay 
side of the 
ions which will 


The Lyons meeting was w^ell attended, about a 
hundred and twenty dclegatcsi taking part, among 
whom may be mentioned Messrs Swarts and Timmer- 
mans (Belgium), Billmann (Denmaik), Mourelo 
(Spain), Parsons, Bartow', and Washburn (United 
States), Grignard, Kestner, Marie, Moureu, and 
Periin (France), Pope, I.owry, Hewitt, and Mond 
(Great Britain), Nasini and Paterno (Italy), Bodtker 
(Norway), Cohen, Kruyt, and Verkade (Holland), 
and Votofek (Oecho-Slovakia), Lyons is well pro- 
vided with suitable buildings for the various meetings 
and social functions and there arc many objects of 
interest in the vicinity. Thh commissions' on 
nomenclature, publications, standards, food analysis, 
industrial hygiene, and international patents con-‘ 
tinujed their work and presented intejrim reports. To 
c€ttty out the recomipendations of these eptnmissionja 
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requires more mquey tj^n the International Union 
can provi<ie, and a finance committee was appointed 
to allocate such funds as are available to those com- 
missions the needs of which seem to justify the 
expenditure the most. It will be a case of the sur- 
vival of the fittest, and the members of the finance 
committee, Messrs. Fraser (U S Beitrand 

(France), Pomilio (Italy), and Miall (England) are 
not likely to be veiy jjopiilar with the members of the 
various commission.s. 

M, Kestner presided ov'er the commission on inter- 
national patents, a difficult problem which admits 
of no speed} solution. He has a plan for dealing 
with some of the defects of the existing system but 
proposes no universal panacea for all the inventois’ 
troubles i'hose who are interested in this thorny 
question might well commumcate with him or the 
Sodcte do Chimie fndustnelle iii J^aris 

Interesting papers on jnindv scientific subjects 
weie read by Profs. Perrin and Vhgnon. 

(.)wing to the inability of some of the members to 
visit Lyons at this time the important Committee 
on the Elements which replaces the old International 
Committee on Atomic Weights did not meet It is 
now meeting or has just met m Pans, and an 
authoritative list of atomic weights, isotopes, and 
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other such data should be issued at a suitable interval 
after that meeting. 

The Union elected as president for the ensuing three 
years Sir William Pojie, and as vice-presidents for the 
same period IVofs. BancrofI, Patetno, Hillmann, and 
VMto^ek. It IS firobabh' that t\\o additional vice- 
presidents will in due conr‘>^ bo elei lcd also, a jiroposal 
winch IS necessitated bv the gi owing number of the 
countries (oiicenied in the I 'nion. 

The next meeting will be held in Cambridge m the 
latter part of next June, and a consuleiable eltort 
will be made to rendoi tins meeting one of real 
chemical importance. The Joeiu h, who have been 
very prominent m the eaily stages ot the Union, 
have (lone such good work in m-iw ditlicnlt circum- 
stances that it IS felt (liat tlu‘ ICnglish must, to 
maintain the tiaditiou now llial tlung.s are becom- 
ing a little easier, plav then pait m K manner which 
Will be woithy of the ancient Uiii\iMsity which oiiers 
Its hosjntality and ol tlu* new' president who will 
direct the proceedings of the meeting 

It IS (jiiite likely that the Society of Chemical 
Industry will hold its annual meeting next year in 
Cambneige immediately after tlie me ctmg of the 
International Union and a consuleiable migration 
of Bnti«h and foreign chemists may be exjiected. 
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Radio Broadcasting in Great Britain. 


T DISAPPOINTMENT lias been expressed at the 

delay in introdiuing radio broadcasting, 
arrangements lor the establishment ol which Inivc 
been under discussion Jor some time past by the 
Postmaster-tusieial and immufacturcrs of ladio 
appaiatus 'I'lie necessity, how'cvei, for the most 
carc'fnl iind thorough examination of all asjx'cls of 
till' question is bc’st illustrated by considcimg the 
present p(jsition ol bioaclcastmg in tlic UniUul States. 
Radio broadcasting w'as commenced by the Wcsling- 
hoiisc Electric and Manufacturing Co , for the informa- 
tion and entertainment of the public Their sucxess, 
how'evc'i', produced a host ot imitators, and broad- 
casting stations w'cre established indisc.riminatcly, 
some jirivately and some publicly owned Only 
during llu' last lew weeks has the United Stales 
(jovcinmeiit taken action to co-ordin.itc and (ontiol 
iiidis( ri’ninritc' transmission from radio- telc'jihomc 
stations W'licii two broadcasting startons send (xit 
message's it ajiproximatcly the .same wave-length 
the electrual waves interfere with each other and the 
listcni'i' hears the conversation of tw’o pcojile speaking 
at tlu' same time It is not surprising to learn that 
the at)seiic(i of a co-ordinating auUioriLy in the 
United St.'tes Ji as resulted in a sei\ue winch is un- 
satisfactory to the imblic owing to the lack of general 
agn'ement as to liours of ojieration, wave-lengths 
employed, and the cJiaractcr of broadca.sted matter 

Tlu' Pnilish (iovcrnnieiit has wiscd\ and jwoperly 
decided that In'o.idcastmg licences will not be issued 
until tlio.se iiitcrest('(f m carrying out this work aie 
agreed on a .S( home wdnch will ensure, in (he first 
place, efficiciu y and (ontinuity of broadcaSjj.mg, and, 
m the second place, agreement rcsjjecting hours of 
working, wave-lengths, number and location of 
stations, etc Only in tins way can conlusion be 
pn'ventcd Furthermore, the Government dosnes 
to pievcnt the broadcasting of advertising matter, 
in addition to having to safeguard the inteiests of 
new'spapers and news agencies. Army, Navy, and Air 
Force work, commercial radio-telegraphy, etc. 

We understand that about twenty inanufactiireis 
applied to the Postmaster-General for leave to 
broadcast, and during the preliminary discussions it 
became evident that the erection, equipment, main- 
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tenance, and opeiation of a propel broadcasting 
station costs appnxvimaU'ly 20,000/ pei annum. A 
number ol inanufacturcis theivforc intimated their 
desire to abandon the i(l(*a of biomh'asting, while 
about .SIX (jf the strongesl eli'ctiical loiua’riis m the 
country inti'n'stcd in radio developments uic prepared 
to continue The manufacturers aiijicmited a sub- 
committee to draft a scheme, and this committee 
reached agreement on all the mam featiiies of a 
broadcasting sysbnn for (meat Britain 'I'hey were, 
how'cver, unable to put lorw'ard an agreed scheme 
for one company to nndcitake broadcasting. It is 
now' nndeistood that the manufacturers have divided 
themselves into tw'o grouj>s, each ol which is proceed- 
ing to foim a broadcasting company, with one or 
othei of which all m.inufactnrers of radio apparatus 
would be .issociated. At th(' same timi' the Post- 
mast('r-( General has intimated his willingness to give 
a he ('IK e to each of these companies to operate stations. 
The two groups between them undertake to establish 
a sulfi( lent number of stations to servo the whole 
country Tlicre will probably be one station belong- 
ing to each group in London and se\cn other stations 
(listnlnitcd throughout (ireat Britain, divided between 
the two groups by mutual airangenient or, if agree- 
ment IS not reaclu'cl, by alloc atuni of the Rostmaster- 
(dcneral. 

There is little doubt that details of working arrange- 
mi'nts between these two groiqis will shortly be settled, 
and that broadcasting will be established on a basis 
w'hich will gue cTficient and continnons set \ ice to 
the public, without the liopi'lcss conficsion and lack 
of acie(^iiate control evident in the United Stales. 

If each of the alxjve nine stations is to have an 
annual cost of about lo.oooL per annum, the two 
broadcasting groups have to contemplate an outlay 
ol 180,000/ per annum. In order to assist the groups 
in securing an adequate return for tliis enormous 
outlay, it has been suggested to the Postmaster-General 
that a portion ol the licence fi'(*s paid by users of 
receiving sets .should be returned to the broadcasting 
gr^nips The groups represent between them the 
whole of the manufactfircrs of radio apparatus in 
this country, and their constitution is Such that a 
genuine manufacturer must be admitted if he so 
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desires. The arrangement, therefo^,. does not ex- 
clude any genuine manufjtctUrer, either now or ,in 
future, from playing his part in the business of 
manufacturing and* selling receiving sets, and cpnot 
therefore m any sense be regarded as creating a 
monopoly. Should the share of the annual licence 
fee paid to the broadcifeting groups provide more 
money than is necessary to carry on the work, the 
licencie fees could be automatically reduced. 

Radio receiving apparatus lends itself particularly 
to manufactiue abroad, in countries on the Continent 
where the depreciated exchanges make it possible 
to export receiving sets to this countrv at a price 
which would prohibit manufacture here. If this is 
allowed a promising new industry which will give 
employment to a very large number of people will 
be strangled before it has a fighting chance to succeed, 
and an opportunity of relieving distress arising from 
unemployment will be lost. Help for this industry, 
which may have ramifications far more important 
from the national point of view than the provision 
of entertainment or ev'eii methods of communication, 

, may be given m some way. The Postmaster-General 
does not prbpose to license receiving sets unless made 
by members of one or other of the broadcasting 
organisations. 

It is questionable whether manufacturers will be 
prepared to risk incurring the heavy expense attached 
to a broadcasting scheme if conducted in a proper 
manner, unless some assistance on the lines suggested 
can be provided It is also not unreasonable to ask 
the public to assist in the cost of broadcasting, in 
view of the likelihood of providing programmes such 
as the following, which is typical of the best American 
stations. 

At six o’clock each evening, summary of important 
news, commercial, general, and spoiting, followed at 
7 p.M. by special addresses and lectures by business 
men and women At 7.30 p m. a bed-time or nuisery 
story is provided for children, and at 8, for the 
remainder of the evening, a high-class musical 
programme comprising vocal and instrumental items 
or orchestral selections. Time signals are radiophoncd 
at definite hours. 

"On Saturdays the musical side of the programme 
is increased to include afternoon as well as evening 
performances. On Sundays church and chapel services 
and sermons are transmitted during morning and 
evening, with a Bible story for children during the 
afternoon. 

"The lectures and music cover an extraordinarily 
wide range and appeal to all tastes, while the character 
of the broadcasted matter is varied and the quality 
is uniformly high. The tendency is to avoid trans- 
mission of gramophone music." 

There vtU be nothing of interest to hear until 
broadcasting piogrammes are established, but a 
number of English stations can bo set up very quickly 
once the preliminary discussions are completed and 
conditions of worldng settled, and there is reason to 
believe that by the autumn the country will be able 
to enjoy the best broadcasting in the world. 


University and Educational Intelligence. 

Bangor.— ]:)r Edward Greenly has been appointed 
" Special Lecturer " in geology. Dr Greenly has for 
the last twenty years been engaged on a detailed 
study of the gefilogy of Anglesey, and lias recently 
published an account of his researches in a mono- 
graph "The Geology of Anglesey" (2 vols), which 
has been issued under the auspices of Urn Geological 
Survey. For this work. Dr. 
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Honorary Dogfcee D.$c, of 

Wal^. 

shire coast. His appointment as " Special . 

will enable him to direct the stucfies of advAn^ 
students who wish to work in this district, which" la 
well suited for geological research. 

Edinburgh.— At the recent graduation cereinonies 
on July 21, science was represented 111 the hat ol 
Honorary Graduates in Laws by the following ; Sir / 
Isaac Bayley Balfour and Sir J. Halliday Croom, . 
recently retired from their respective chairs; Frol. 

T. B. Farmer of the Imperial College of Science and 
Technology, London ; Sir I'liomas Middleton, forrnerly 
of the Board of Agriculture, Mi. J. W Mqllison, 
late Inspector -General of Agriculture in India; M. ^ 
Roger, Dean of the Faculty of Medicine of the Uni- 
versity of Pans ; Sir Charles S. Sherrington, Waynfiete 
professor of physiology in the University of Oxford, ■ 
and Dr. W. Somerville, professor of rural economy 
in the University of Oxford. 

Dr. E. M. Wedderburn, known for his experimental 
work on seiches and for his services during the 
as a meteorologist, has been appointed to the chair 
of conveyancing in the University. 

London —Dr. J. F. Unstcad, head of the geography 
tiepartment, Birkbeck College, has been appointed 
professor of geography in the University, in respect 
of the post held by him at Birkbeck College, 

Manchf.stlr. — The following have been awarded 
the degree of Doctor of Science : Mr. A. F. Campbell, 
for theses on (1 ) The influence of the introduction of 
the methyl group into the phenol molecule ; (11 ) The 
separation of phenol, ortho-, meta-, and para-cresols 
from crude coal tar and carbolic acids ; (iii ) A method 
for the preparation of /Unaphthyl-aniine : and seven 
other papers. Mr. J. N. Greenwood, for theses on 
(1 ) The constitution of copper-alumimiim alloys ; 
(11) Applications of optical ])yronietry m steelworks 
practice ; (lii ) Heat How of steel during ordinary 
processes of manufacture ; and six other papers. 
Mr W A Harwood, for a memoir on upper air 
work in India Mr. J. Holker. for a thesis on the 
periodic' opacity of certain colloids in piogressively 
incieasmg concentration of elcctrolytcis , and twelve 
other papers. Mr. J. E. Jones, for theses on (1.) Ihe 
distribution of energy m air surrounding a vibrating 
body . (11 ) The velocity distribution fumdion of the 
stresses in » non-iimform rarefied monatomic gas; 
(ill.) 'liie kinetic theory of electrical conduction in 
an ionised monatomic gas , and three otlu-r papers. 
Mr. T. Pearson, for memoirs on (1.) Tlie Holo- 
thurioidea of the Indian Ocean ; (11 ) Cancer , and 

a laige number of article.s and reports on biological 
work in Ceylon 

A PHYSICIST is recpiired by the Research Association 
of British Motor and Allied Manufacturers for work 
as a senior research assistant Applications are to 
be made by letter to thc^ SecrcViry of the Association, 
15 Bolton Road, Chiswick, W.4. 

Tin? British Silk Research Association, Inc. (Kmgs- 
wav House, Kingsway, W.C.2), inMtes applications 
for” the appointment in its laboratory in Leeds ot a 
chemist with research experience and special qiiahhca- 
tions in physical chemistry. The latest date for the 
receipt of applications is August 1 1 . 

Applications are invited for the position of a planet 
physiologist in the division of botany of the Depart- 
ment of Agricultuie, Union of South Africa. Candi- 
dates must possess a University degree and have 
carried out research work m plant physiolo^w 
1 Applications, with particulars of education, qualin<^- 
lytio^s and' experience, etc.^ aJJ m <iupli^^;^^ piU 9 i; 
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reach' ^ ^^^I^h.CciTOmfesi^tier 
for the w $bu^ Afi^a/TiYAfalgaf Squarii, . 

hdtUterthhii'Augurt 30. 

^ A DIRECTOR of fisheries for Bengal is ,to be 
appointed shortly by the Ministry of Agriculture 
‘ and Fishenes for a period of at least three years. 
Candidates are expected to have a first-class Icnow- 
ledge of marine biology, and practical experience in 
fishery work Further particulars may be obtainetl 
from "the Fisheries Secretary, Ministry of Agriculture 
and Fisheries, 43 Paihanient Street, London, SW.i., 
to whom ail applications, accompanied by not more 
than six testimonials, should be addressed by, at 
latest, August 20. 

Two research scholarships in veterinary science, 
each of the annual value of 200/ and tenable for three 
years, are being offered by the Ministry of Agriculture 
and Fisheries. The scholarships are open to candi- 
dates who have obtained the diploma of the Royal 
College of Veterinary Surgeons, or who have shown 
evidence of proficiency in niedicine or other relevant 
branch of science. Applications will be received 
until August 15 on the prescribed form, of which 
cojiies may be obtained from the Ministry at 10 
Whitehall Place, S.W i 

The prospectus tor the year 1922-23 of the 
Technical College, Bradford, contains very complete 
account.s of the courses of study offered by the College. 
Diploma courses, which involve full-time attendance 
for three or four years, are arranged in the depart- 
ments of civil, mechanical, and electrical engineering, 
textile industries, chemistry, dyeing, and occasionally 
in biology. These courses are suitable for students 
desirous of presenting themselves for the honours 
examinations of the University of London. There 
are also special (Jay courses in these departments, and 
preparation is given for the professional examina- 
tions 111 medicine, dentistry, and pharmacy. Part-time 
day courses arc arranged in various subjects which are 
suited to the needs of apprcntice.s and others who are 
unable to devote the whole of their time to study. 
The prospectus gives particulars of the conditions 
for the admission of students, and there arc also 
<Ictailed syllabuses of the various courses. 

The Ramsay Memorial Fellowship trustees have 
made the following awards • Ramsay Fellowship of 
the valiK of 300/. tenable for one year, but renewable 
foi a sec'OiiiI year, to Dr. R W. Lunt, of i^ie UniNcrsiiy 
of Livorpodl, and of University College, T.ondon, for 
the continual ion of his work at University College, 
London, on chemical offccis of elcctromagnelu w’aves 
over tlie frec|ucncy range, lo*^ -- to* cycles , (llasgow 
Ramsay hellowship of 300/ to Mr J A Mair, of 
the Umvci>,itv of Glasgow, who will conlinue his 
research on the chemistry of the terpenes : a spt'cial 
hellowsliip of 300/ for one year to ]\fr W Davies, 
who has already held a Ramsay Fellowship for two 
sessions and whose work, especially tliat on the pre- 
jiaration of .synthelic^reagents from the tohne acids, 
shows special promise ; Danish Ramsay Fellowship 
to Mr. Kristian Hocjendahl, of the University of 
Copenhagen, who will pursue his rcseartji m the 
University of Liverpool ; two Swedish Ramsay 
Fcllowshi})s, to Dr J O G. Lublin and Mr A. W 
Bernton , and two Norwegian Ramsay F(‘llowships 
to Mr Dag Nickelsen, who will work at the Imperial 
College of Science and 'J'eclinology, and Miss Milda 
Pryt^, who will work at University College, London. 

A .special Ramsay Fellowship of the value of 350/, 
which was placed at the disposal of the National 
Re.search Council of the United States of America, 
has been awarded to Dr. C. S Piggot, of J^altimore, 
who wi^ begin fvork at University College, I^don, 
in October. J ^ 


' Cateadar of Industrial Pi^^ers. 

Au^$t 7, 1834. Joseph Marie Jaoqul^ — 

A native of Lyons, which he helped to defend against 
the armies of the Convention m 1793, Jacquard 
was a weaver by trade Becoming known for his 
ingenuity ami his attempt to construct lace-maJ|fing 
muclunes, he was employt'd by Carnot at the Con- 
servatoire des Arts ct M6liers, and on December 23, 
1801, he patented Ins well-known loom for weaving 
figured materials. Though like Aikwiight he met 
with much opposition, Napoleon m iHo 5 granted 
him a jicnsion of 6000 fiancs and a iiremmm on, each 
loom erected. 

August 7, 1913. Samuel Franklin Cody dled.~ 

Accidentally killed when flying at Aldershot, Cody 
was one of the most enthusiastic of the early fliers 
and was the designer and constructor of the machines 
he flew. Born m 1861 in Birdvillc. Texas, after < a 
.somewhat chequered career he g. lined a reputation 
by hi.s experiments with kites, and 111 1906 was 
appointed chief instructor m kite-fl)'ing to the 
Biilish Army. 

August 7, 1747. Martin Triewald died. — A pro- 
moter ol industrial progress in Sweden, Triewald 
was bom m Stockholm lie spent some years in 
Jiiigland as manager ol a coal mine at Newcastle, 
and on his return to his native country introduced 
the iKse of the New'comeri atinos]>heric engine. 

August 8, 1873. Sir Francis Ronalds died. — One 
of the xnoneers of the electric telegiaph, Ronalds was 
the son of a London mercliant Ik^rn in 1788, he 
was early engaged m scientific pursuits, and in 1816, 
m the garden of his house in Hammersmith, laid down 
eight miles of wire through which he sent simals 
by the aid of a small frictional machine. From 
1843 to 1852 he was honoraiy director of the meteoro- 
logical observatory at Kew. 

August 10, 1896. Otto Lilienthal died. — After 

achieving success as an engineer and manufacturer, 
Lilienthal m 1889 began his ('xpenments in flight. 
With machines of his own construction he made 
many long gliding fliglils tiom the toil of an artificial 
mound neaily 100 feet high .it Tachterfelde, and it 
was while jmrsiiing tlicsc expenments that ho met 
with the accident from which he died. 

August 12, 1848. George Stephenson died. — 

Recognised as the lather of our railway system, and 
as the chief pioneer. of the locomotive, Stephenson 
built his fir.st successful locomotive in 1814 while 
engine wright .it Killingworth Colliery. For the 
Stockton and Darlington Railway lie constructed 
and drove the Locomotion with which the line 
was opened m 1825, and lour yeais later achieved 
a notable .success with the Rocket constructed for the 
Liverpool and Manchester Railway. Stephenson 
was engineer to both of these lines and was afterwards 
engineer .dso to the J^ondon and Jhrmingham, the 
Manchester and Leeds, the Manchester and Birming- 
ham and other important railways He was the first 
piesident ol the Institution of Mcdi.inical Engineers., 
founded in 1847 

August 13, 1897. Sir Isaac Holden died.— Born 
near Paisley in 1807, Holden at the age of ten began 
work in a cotton mill From a shawl weaver he 
became a .school teacher and then a book-keeper for 
a Glasgow worsted linn. Turning his attention to 
invention, with Lister (atteiwnrds Lord Masham) 
m 1847 he took out a patent for combing and j^repafing 
genappe yarn and founded a factory at St. Denis, 
Paris. He afterwards concentrated his business at 
Bradford, where it became the largest woolcambing 
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Societies and Academies. 

Paris. 

Academy of Sciences^ July AI. Emile Bcrtin 
III the ch.'iit.- - 'I'hc prcMdcnl nnnoimccd the <KMth 
ot Piince Albert ot Moiuko, foreign associate of 
the Acadimiy - P A Dangeard 'I'he structure ol 
the cell in tlu' Ins In a ri'cent communication 
the author li.i'. given a detailed dosciiption ol the 
Tilastidome and sphciome in the leaves ol Jris 
genfidnira ; this is supplemented m the prc.sent 
paper by similar details for the same forma- 
tions m the tissues, petals, sepals, stamens, t)\ary 
and ovules The ])lastidoinc .iiid spheromc are 
independent iormations and have an existence as 
general as the nuclims in the plant cell - \ndr6 
Blondel ; ’TIh' unsymmetrical electric arc between 
carbon and metals. - M. Albert Ki'couni was eh'cted 
correspondant lor the set tion of ( hemistry in the 
place of the late M haiK'st Soh.iy -The Permanent 
Secretary announced the death ol M Otto T^ehmann, 
correspondant for the section ot Mmcialogy - - 
Arnumd Cahen Singular solutions ol (hlferential 
eiiuatioiis ol the hrst order — Mi6'aslas Biernacki 
I'he displacement ot the 7('ros of integral functions 
by dctu'ation. K Jarry-Desloges Contribution to 
the study ol the surtaii' of planets. 'I'lie systematic 
observation ot the jilanetary surlaccs, especially of 
Mars, commenced m 1007 at PcNard, have been 
continued m May .iml June of this year .it S6tif, 
with the 37 cm and 2O cm retr.u tors The de- 
coloraftfJlL certain dark aieas in the southern 
hemisplTWe ol Mais, observed m tqoo <at Kevaid, 
lias been seen again this ye.ir- -Jules Baillaud and 
Miles. Bonnet, Clavier, and Lhonime Distribution 
of stars in the P.iris /one ol the astro])hotogr,ipluc 
catalogue. — \xel Lindh The absorption spectrum 
of sulphur lor Ihe X-rays An examm.ition ot 
sulphur eornpounds grouped according to the v.ilency 
of the sulplmi As m the case of chlorine previously 
studied, the hunts of the Iv absorption lor sulphui 
are displaced towards the shortest wave-lengths 
for the higher valencies — Albert Portevin . The 
thermal lieat incut of cast pieces, and especially 
ot cast ]iroicctilcs. 'I'lieimal tieatmcnt produces 
porosity m tlu' metal --Rogei C Boussu * Tlu‘ limit 
of inflammability ol the va^ionrs of ihe alcohol- 
petrol sysb'in and of .1 Inple system containing as 
base alcohol and jietrol — C. Matignon and M 
Fr^jacques • The transformation ol gypsum into 
ammonium sul])hate ( alcium sulphate was stirred 
with concentrated ammonium carbonate .solution m 
approximately cspnmolecular pio[)ortions. Equili- 
brium was rc.icheil after live houis, about oh per 
cent being < ouverted into ammonium sulph.ile - 
Albert Granger and Pierre Bremond The chemical 
composition of lock, su])]H)sed to be kaolin, fiom 
Djebel Dcbai, Algciia Tins is formed of h.alloysilc, 
associated with a hydrated ahiininiiim silicate 
containing combined sulphuric acid -Paul Thiery . 
The upper Pajocian of Lorraine -G Denizot The 
last vaiiations of the marine level on the lo.ists of 
Bassc-Provence — P. Bugnon • The b.isifuge ai celcia- 
tion m the hypocotyl G Nicolas ' j\ new host of 
Phyllo.siphon 'this parasite was found on Arum 
itaheum near Toulouse This re.sembles P Arisan, 
and if not belonging to a different speiies, constitutes 
a different biological strain, since although Arisarum 
vttl^are, carrying^ P. Arisan, grows m the neighbour- 
hood of Arum iialicmn in ^Algeria, the latter pkiiit 
has not been found attacked by tlic parasite. — 
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Picrrc Lesage ; Experiments on the movement of 
liquids in cell masses. — Jacques de Vilmorin and 
Cazaubon : The catalase of seeds. The presence of 
catalase cannot be taken in all species as a proof’et 
the vitality of the seed.— Marc Romieu and Fernand 
Obaton : ('oinparative spectroscojiic study of the 
green pigment of tin* C'lietopter.i ,md the chlorophyll 
of the green alga, Ulva lactuta. The chetopterm is 
regarded .is a pigment of extrinsic origin, and is a 
modified chlorophyll — Mme. Danysz - Michel and 
\V. Koskowski : Study of some digestive functions 
in normal pigeons, fed witli polished licc or kept 
without food. Comparative oxpenments made with 
pigeons on four different diets : norni.il diet, no 
food, polished ncc only with and without daily 
injection of histamine From the examination of Ihe 
gastiic juice and intestinal contents it is concluded 
that fhe observed f.itts can be explained without 
assuming the intervention of a vifamm — - J. 
Athanasiii : Nerve motor energy : ek'ctromyognims. 
— L.. Garrelon, D Santenoise, and R Thuillant . The 
action of peptonic shock on the vago - .symji.ithctic 
nervous system. — P. Wintrebert ■ The first mani- 
festations of ncivoiis co-ordination m the body 
movements of Scvlhorhinus cem/ru/rt- Picrrc Girard; 
Remarks on a note of M I. 1 /apicque on the 
mechanism of the exchanges between the cell and 
the surrounding medium — \V R Thompson : The 
theory of the action of eiitomophagous jxirasitcs. 
Incre.'ise m the proportion of hosts carrying pa ni sites 
in cycle parasitism.- -S Metalnikow • An epi/ootic 
dise.ise 111 the caterpillars ol Galleria mcllouclla — 
R Cambier and E Aubel The culluic of b.icteria 
in a mc'dium of definite clicrmcal comjiosition, with 
pyruvic acid as a base The degradation of pyruvic 
acid In these cultures the only source of carbon 
IS sodium jiyruvatc' Three bacilli could be grown 
on tins medium, the jiyocyaiiic bacillus, P'lugge's 
lluorc.sccnt bacillus, and the coil bacillus Acetic, 
lactic, and glycollic acids were isolated from the 
cultures. 
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Universities of Oxford and Cambridge Bill. 

W HEN some three yciirs ago the Universities of 
Oxiord and ( ambridge applied to Parliament 
for an annual giant to meet* reeurring cNpense.s it Was 
obvious that such aid (ould be given onlv after due 
iiK|uiry. Aivordingly a Roy.il ( oinmission wa.s ap- 
pointed on November 14, ifiip. “to eiujiiire into the 
finaiKial resources ol the Unucrsities and of the 
( olleges and Halls therein, into the iidniinistration and 
ajiplicalion of those revuincs, mto the government of 
the Universities, and into the relations of the Colleges 
and Halls to the Universities and to each other.” On 
Manh 24 of the jiresent yeai the repoit of this com- 
mission was published, and as a direst result we have 
the liill u'hii h was introdiici'd by Mr, Fishci, president 
of the Board ol Induration, into the 1 louse' ot Commons 
on July 24. 

i he Bill IS short, consisting ol ten si'itions, with a 
schedule embodving lertain provisions ol the Uni- 
versities of Oxfoid and Cambridge Ad, 1877, adapted 
for present puiposes 'I'w'o bodies ol I'ommissioiiers are 
to be set up, styled resjiect i\ ely “'I’lie Lhiiversity of 
Oxford Commis.sioners ” and “The Cmversily of Cam- 
bridge Commissioners.” 'Fhe (.omniissioners are named 
and comprise men representative of tlie varied aspects 
and interests ol university lile. Their tenure of office 
is tcmpoiary and will normally expire at the end of the 
vear 1924, but may on the application (d the commis- 
sioners themselves be continued by Ills Majesty in 
Council for other two years. From and alter January i, 
1924, these ( ommissioners will “ make statutes and 
regulations lor the University, its colleges and halls, 
and any emolument.s, endowments, liusts, foundations, 
gifts, oIIkts, or institiition.s m or eonnei led with the 
Universitv in general areordam e with the recommenda- 
tions <-ontamed in the Rcpoit of the Royal Commission, 
but vv itb such modifications a.s may, after llic considera- 
tion ol any representations made to lliein, appear to 
lliem expedient.” 

After the termination of the powers ot the com- 
missionc'rs the universities and ('olleges will again assume 
their own government, but notice of any jiroposed 
statute for a college must be given to the university 
betore it is .submitted to 11 is Majesty m Coiim il, and 
any college .statute w'hich atfeits ilie university may 
not be altered without the consent of t)ic university. 
Again, except with the consent of the trustees or 
gov'erning liody, no trust may be altered “ unless fifty 
VTars have elapsed since the date on w'hich the instru- 
ment ereating the trust came into operation.” This, 
however, will not operate,against increasing the endow-'^ 
ment of any emolument. Further, the contributions of 
Abe <;olleges to university purposes must be assessed in 
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the first place^with regard to the needs , of- the colleger^: 
themselves. • ... 

The schedule deals with such questions as the interim 
powers of the universities and colleges ; the provision 
that the commissioners in framing statutes “ shall have 
regard to the interests of education, religion, learning, 
and research ; the election of college representatives 
as commissioners ; and procedure generally and other 
matters of detail. 

Obviously the Bill must be read in the light of the 
Report, Tlie institution of two bodies of commissioners 
is the result of a recommendation in it “ that a 
Statutory (Commission should be set up to carry out the 
changes recommended/’ and the powers of these two 
bodies are defined, exi ept m special circumstances, by 
it. As we have remarked in a previous article in 
these columfis the Report is distini'tly conservative. 
Similarly, the Bill, for example in its provision for 
dealing with trusts and endowments, shows clearly that 
there is no intention of making sweeping changes. The 
new commissioners hold ofi'icc for a season ; the 
suspension of the aulonomy of the universities is 
merely temporary. 

* The new bodies hav’e no easy task before them. The 
problems will demand knowledge, skill, and lai't. The 
question of the reform of the goveinment of tlie uni- 
versity requires delicate handling. The colleges mu.st 
be brought into closer relationship with the university. 
The teaching will have to be reorganised and co- 
ordinated, and proper provision made for research 
and advanced work. Fellowships, scholarships, extra- 
mqral education, cost of living in colleges, non-collegiate 
students, and entrance examinations are some of the 
questions to be dealt with. In addition, there are the 
twin problems of salaries and pensions. Here it may 
be expected tliere will be difficulties. Notwithstanding 
all that has been done in recent years in the modern 
universities these are problems still unsolved there. 
The question is not an easy one. For the Cambridge 
Commission there is the further question of the position 
of women in the university. 

The projected reforms can he effected only by a large 
increase in the income of the two universities. The 
Report recommends an annual Parliamentary grant of 
ioo,oOo/. to each university . Such a sum is none too 
great for carrying into eftect its financial proposals. 
At present the grant is 30,000/, to each, and doubtless 
a further instalment in the immediate future is con- 
templated. This raises the important ejuestion as to 
whether or not Oxford and Cambridge should have 
separate and individual consideration in the matter of 
State aid apart from the modern universities. In soifie 
respects it is right and proper th^t separate and indi^ 
vidual consideration' should, be ali^, tp/thesoi ancto 
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"the,.,cci^ervat:ioit of the best o^ilieir tta^^tiSjw.' , 
the case is not on all foUrs where finance is coAcamed, , ’ , 
Until recently the modem universities had been trehtCjd V / 
somewhat scurvily by the State, and even now they^' ^ 
receive only 1,200,000/. of an annual Parliamentary, * 
grant for allocation among something like sixty institu- 
tions. The largest individual grant for the year 192 1-2 
— that received by the Imperial College of Science and 
Technology — amounts to 67,500/., a sum in our opinion 
quite inadequate for the expansion and development / 
of an institution of this standing. Moreover, when the 
amounts allotted to the other institutions of university 
rank arc considered in detail, it is clear that a sum of 
200,000/. for Oxford and Cambridge is quite out of 
proportion. The modern universities are not receiving 
the financial help from the State to which they are 
entitled, and, in particular, at the very' time when ' 
Oxford and Cambridge arc receiving for the first time 
an annual grant of 60,000/., they are being deprived of 
an annual grant of 300,000/, This withdrawal cannot 
be justified. In point of fact the financial difficulties ■ 
of the modern univers>ities are ciiually as great as, if 
not greater than, those of the two older universities. 

The question of Parliamentary grants to our universi- 
ties should be considered as a whole and not piecemeal. 

In the light of seemingly contradictory statements made 
m public regarding State aid given to the modern 
universities it would appear that the whole question 
should be discussed in Parliament. It is not true, 
except as a mere technicality, to say that the annual 
grant to tlie modern universities will remain at its 
present level. Any one who takes this statement at 
its face value will have a rude awakening in the coming 
financial year.* In our opinion, in such ('ircumstunccs, 
it would be a mistake to consider the financial needs of 
Oxford and Cambridge apart from those of the modern 
universities. The position of the whole of the universi- 
ties in the United Kingdom should be considered 
together, and not simply the position of two of them 
however ancient and honourable their traditions. 


Paracelsus. 

Theophrastus Bombast us von Hohenhetm, called Para- 
celsus : His Personality and Influence as Physician ^ 
Chemist, and Reformer. By Prof. J. M. Stillman. 
Pp. viii -1-184. (Chicago and London: The Open 
Court Publishing Co., 1920.) 105 . net. 

A S is well known, it i.s the customary lot of revolu- 
tionaries, whether in politics^ religion, literaiiire, 
j or science, or indeed in any department^ , 
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jimq^ 'Tne&^te^^ • no; dSe regard ^^t;o the ^\ 

'[ intriwic merits of the recipient. The common instinct 
of mankind is to oppose change, and he who sets him- 
self athwart the general tendency to consider whatever 
is is right is certain to reap abuse for his pains, and to 
have his motives, however well meant, misrepresented 
and traduced. History shows that most reformers are 
in advance of their age. It is rarely that they hit 
what is mistakenly called the psychological moment— 
that is, when the world is ripe for the change they 
advocate, and willing and even eager to see it effected. 

In this exceptional case the reformer is extolled, his 
service universally acclaimed, and his immediate 
fame assured. The pioneer who has to face the vis 
inertiae of his age may, and usually does, go down to his 
grave “ unwept, unhonoured, and unsung.” It is only 
when the fermenting leaven he has laboured to intro- 
duce has, it may be after many years, produced its 
effect, that his effort is recognised and its results 
appreciated. 

Such was the fate of him who is the subject of the 
woik under notice. No man of his epoch was so 
systematically and so consistently disparaged, abused, 
and reviled as Theophrastus von TTohenheim, commonly 
called Paracelsus. His true vocation was that of a 
medii'a! practitioner, and the head and front of his 
offending was that he should have striven to enlarge the 
scope of the medical system of his time— not simply by 
opposing the time-honoured doctrine of Hippocrates 
and Galen, as authorised by all the medical faculties 
of the pdnod in every University of Kurope— but by 
seeking to graft on to it newer conceptions and a wider 
and more rational scheme of therapeutics. 

ParaceL->ns is frequently regarded as a chemist, and 
he certain!) has his place in the history of chemistry. 

But he made no cardinal discovery in that science, and 
his name is not associated with any process or apparatus 
in operative chemistry. He wrote no treatise ex- 
clusively conrerned with chemistry. He led a restless 
wandering existence, travelling, according to his own 
account, over nearly the whole known wtirltl, picking 
up and mentally storing the medical arcana of the 
various countries he traversed. 

During the forty-eight troubled years of his chequered 
life Paracelsus certainly acquired a considerable 
knowledge of the chemical arts of his time ; he writc.s 
tamiharly of certain chemical processes, and shows 
icquaintance with the properties and uses of a fairly 
vide range of manufactured products. His great 
•ervjce ta chemistry was that he was among the 
Jarliest to point out that the work of the professed 
of . his epoch was on tyhoffy wrong lines. Th^e 


possibility of transmutation the alchemists 
were imaphing a vain thing. The ti^^.and proper 
function of the chemist was to serve humanity by 
preparing and studying the properties of substances 
of natural and factitious origin with a view of applying 
them in the treatment and cure of disease. 

By thus creating the school of iatro-chemistry 
Paracelsus enlarged greatly the field of chemistry and 
extended enormously the scope of its operations. But, 
strictly speaking, Paracelsus only reverted thereby 
to the practice of the Arabian followers of Galen — 
Avicenna, Averrhoes. and their immediate followers — 
who taught that chemistry w'as the true hand-maiden 
of medicine. Their precepts had been misinterpreted 
and corrupted by a succession of commentators-— 
mostly scholastics — who had imported into their teach- 
ing a leaven of mysticism and occult isfn altogether 
foreign to the spirit of Galen. Erasmus said Of the 
medical system of his time that the whole art as they 
practised it w'as but an incorporated compound of 
craft and imposture. 

The reform of medicine was part of the general 
movement of the Renaissance, and Paracelsus was as 
much a product of the jicriod as Leonardo da Vinci,* 
Copernicus, Thomas More, Luther, Vesalius, and the 
other progenitors of that great awakening. He created 
not only a new departure in chemistry, but he infused 
a new spirit into medical teaching and practice, and 
his rew'ard was to suffer the slings and arrows of 
outrageous fortune m obloquy, poverty, and occasional 
starvation. He was fighting against the Zmi/tgetst of 
his age, against powerful corporations and strongly 
eiitrem'hed vested interests. Although he fell in tfie 
unequal struggle he was not beaten, for the spirit he 
invoked lived after him and eventually triumphed. 

Paracelsus was a highly complex character-'— a 
strange compound of genius and folly, of ill-regulated 
lilc and unstable habits. It is this complexity of 
nature which rs doubtless at the basis of the very 
divergent estimates which his various biographers have 
formed of him. He had all the defects of his qualities, 
and to a great extent he brought his misfortunes upon 
himself. He was of a rash, unbalanced disposition, 
impetuous, impatient of contradiction, a hard-hitter, 
.and prone to intemperate language. Of course, hie 
was .stigmatised as a quack and a charlatan, and it must 
be admitted there Avere incidents in his career which 
afforded ground for the imputation. lie seems to have ■ 
treated the reproach w'ith a contemptuous indifference 
which afforded no sufficient answ'cr to his adversaries 
and no real satisfaction to his few followers and friend?. 

4n spite of much that, has been written concerning 
hini Paracelsus ren^ins an enigma, and his mteipory 
|rpm th^obloquy Ayhlch wa^ .heaped upon 


NATURE 


204 

him durin^^ his life. Of late years there has been a 
tendency to seek to do him fuller justice and to put a 
more liberal and more kindly interpretation upon his 
condiKtand a(.tions, and to j)laee him in what is to 
be regarded as his true relation to his ejioeh. Ihof. 
Stillman’s book is the latest attempt at his rehabilita- 
tion. ft IS a s< holarh ( onlribution to a subject which 
has still Its pei'iilcMties and (hniculties. The story 
of his life IS liere told without bias, dispassion- 
ately, and in the light of all a\.iilable information, 
and the result is an eminently leadable monograph 
written in tiu' true spirit of histor}’. 

T. E 'I’HoRris. 


The History of British Agriculture. 

{i) English suinniu^: Past and Present. Hy the 
Rt. lion. Lord Linle. Third edition. Pp. xvi + 504. 
(London- l.onumans, (irei'u and (b., 1922.) 125. 6</. 
net. 

(2) A Short lliblory of Briltsh Agricnlluie. By John 
Orr. Pp. (16. (London : Oxlord University Pre.ss, 

1922.) 2 S. ()d. 11(1 

(i) I IE story of British agru'ulture is for the gri*atcr 
1 . part of Its course the story ot the hie of the 
ordinary Briton, for until the mdiisii’.d and ( ommercial 
era began a century .igo the countis was m the mam 
agricultural Seveial histones have appeared, but 
none is more allraeti\e than the \oIum(' written by 
Lord Krnle, which has now reached its third edition. 
There are few records ol actual fanning prior to the 
Norman invasion, and the account here given begins 
practically m the thirteenth century, though there 
is np reason to suppose that any great change had been 
brought about 111 agricultural inetliods for a long while 
previously. From that time onwards, however, the 
Story IS continuous, though it has had to be pieced 
together from manorial records, old country savings, 
illuminated "MSS., and many other sources Lord 
Ernie has done his work remark<ibly well, and he traces 
with great clearness llie changes Iroin the old open field 
system, through the enclosures ol the sixteenth, seven- 
teenth, and eightc'cnth centuries, to the great changes 
introduced m the nineteenth centurv, and finally to 
our own times. 

, The edition before us differs from the previous one 
in that it contains a chapter on war farming m 1914- 
1918. This was an essay in vStatc c-ontrol, and the 
measure of its unpopularity m the countryside was 
seen in the almost savage joy with which the wholesale 
retrenchment of the numerous inspecting officials after 
the war w'as hailed, and in th« irresistible demand Wr 
the removal of all restrictions on |reedom of cropping 
and of farm management. Whatever the urban 
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voter may elect to bear in the way of State control 
of industry, it is perfectly certain that the countryman 
w-ill have none of it : he is an incorrigible individualist. 

Space docs not allow' of an adeejuate quotation from 
the account of the history ot those eventful days. 
Lord Krnle has the double advantage of inside know- 
ledge and ot freedom Irom any restriction in relating 
the course of events, and Ik- tells the story vividly. 
The real agricultural difficulty began in 1917, after the 
harve.st of ic^ib. The Jhiard of Agricullurc had fore- 
seen this and had prepared a scheme, but the Cabinet 
had not put it into operation. The winter 1916-17 
was v^ery unfavourable to the agriculturist ; the supply 
of men, of feediiig-stufis and of fertilisers was short, 
and was diminishing, and farmers generally were losing 
heart. Slate control became imperative. The method 
adopted was probably as good as could be devised, 
and veiy full powers were given to the large liody of 
experts brought in for the purpose. In sjnte of all its 
disadvantages and the inercasing dilfieullies in regard 
to labour and materials, the system w''as successful m 
producing certain items oi human food, as the following 
table provKis : 
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'fhe present writer can testily, however, that the 
machine was kept going only by c-onstaiitly reminding 
the rural community of the men m the trenches, and 
had it not been for the poignant sorrow and bitter 
tragedy of the war no power on earth would have kept 
the farmers to the firogrammc. It is not that they arc 
le.ss patriotic than others, quite the contrary. But 
the .system is not suited to the eondlilions of the country- 
side and so It lacks permanency. Post-war agriculture 
IS adjusting itself to post-war economic conditions. 

The volume is full of interest and will certainly 
appeal to a large body of readeis. 

(2) Teachers of agriculture generally will welcome 
the appearance of a little book on the history of the 
suhjec-t which they c-an place in the hands of their 
students, in the first instance to stimulate their interest, 
and afterwards as an introduction to larger works. 

• Mixed corn is shown separately In 1918. ,In prpvabus years it is shown 
under wheat, barley, or oa^s. . 
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Mr. Orr’s book can confidently be recommended for this 
purpose. 

The book is simply written and can be read without any 
extensive knowledge of English history ; it is unbiassed 
and^ for its size, it gives as good an account as we ha\ e 
yet seen of the course of events in British farming from 
the earliest times to the present day. The illustrations 
are excellent and well chosen from a wide range oi 
sources : they show, side by side, the older and the 
newer types of implements or of animals, and alford 
admirable demonstrations of the great changes that 
have taken place since agriculture began to develop. 

In discussing the po.-.t-war period Mr. Orr ends on a 
note of subdued optimism which we hope and believe 
is justified • “The market for farm prodiue is weak. 
Agriculture must share the bad fortune as well as the 
good fortune of the ('ountry and even ot the woild. 
In Mew of the magnitude of the war its evil effects will 
jirobably be very great and very prolonged. But 
liowevet difficult limes mav be, there is promise for the 
luture 111 the better feeling that exists between landlords 
and tc'uants, employers and employed, as compared 
with (hat which j)re\ ailed a century ago. There has 
been no pooi-law payment of wages, and the difference 
betW('cn the treatment of the labourer then and now is 
an mdi('ation of the progress that has been made.” 

E, J. Rilsslll. 


Ore Deposits. 

Abn<;b do Lelire von den Enlagerslatten: In Ankhnung 
an die dntte Auflage des Lehrhuches und unier 
Benuioing Jnnlerlassener Anfzeichnungcn. Von Frol. 
Ricli.'rd fleck Bearbeitet (lurch Georg Berg. Fj). 
\i I- 4 (Berlin : Gebruder J lorn Integer, iq22.) 
ibs. (Sf/. 

AS h staled by Dr. Berg in his introduction, this 
I \ Work, an abstract of the study of ore deposits, 
IS an abbreviation ul the large work m two volumes by 
Rahard Beck. The original Work was well known, 
and three edition^ have been published since it vva^, 
originally issued in kjoo. The general principle ot 
I lassifKation remains itiarly the .same as that in the 
ongnial work, and it must be admitted that, generally 
sjicakmg, the changes that have been made l*a\e not 
made for a dearer understanding of this exceedingly 
V (<mplex sLibjet t. 

As m the original, a clear cut i.s made between 
e|)igeiietic and syngenetic deposits ; the author defines 
these phrases as lollows • in the former he imdudes 
deposits into which ore ha.s been introduced onl) after 
the formation of the immediately adjoining country 
rock, while the latter term is restricted to magmatic 
NO. 2754, VOL. I 10] 


segregation in which the ore is formed simultaneously 
with the country rock. These basal definitions, 
however, are by no means satisfacTory. The author’s 
definition excludes from the syngenetic group .sedi- 
mentary deposits, silt'll as bt^^ls of ironstone deposited 
originally as bog ironstone, etc , and in fait Dr. Berg 
ha.s treated such deposits t|iute separately from his 
syngenetic deposits and has placed them in his classifica- 
tion after the epigenetic deposits. Dr. Beck, on the 
other hand, looked upon such ores as sv iigenetit', and 
there is no doubt that his view is the sounder and lead.s 
to a clearer understanding of the entire subject. 

Again, Dr. Berg devotes a seiiarate section to the 
G(jzzans or alteration products of existing ore deposits, 
formed above permanent water level, which may 
include both seiondary enru hnieiit and iinpov erish- 
ment of the deposits m respect of their iret.dhc con- 
tents, He classifies these de[K)sits as efi'gcnetic on 
the grounds that certain deposits <iie in thcmsclve.s 
not worth working cxceiit in the zone of seiondary 
enrichment; perhaps, strictly siieaking, there is 
something to be said for this argument, but it t ertainly 
does not make for a clear understandiiig ol the subject. 
If distiiK turns are to be drawn lietweeri the deposit 
. itsell and its more oi less altered ouli rop, confusion 
IS bound to result. In fact, one ol tJie great faults 
of the w'ork lies in the author’s f.iiluie to appreciate 
that in dealing with such iihenomeiia as ore deposit.s, 
where a natuial svstem of classification is jiraotically 
impossible, broad lines must be followed ; even so, 
there will be numerous border ('ases whidi every 
student ol the subjeit will tieat oti somewhat different 
hues One of the most striking jioints m the book, 
vvhii h well illu.stiates what has just been said, is the 
minute subdivasion of mineral veins based upon 
difleremcs, and sometimes small differences, in their 
mineral contents. In this Di. Berg has followed 
Dr. Beck, the need for simjfiifu'ation ajijiarently not 
having occurred to him. 'Ihe whole ol the treatment 
of mineral veins may be descrilied as somewhat 
anti(]uated, seeing that over one-thud ol the work is 
devoted to lissure veins. This diffuse treatment i.s 
reminiscent ot the day.s when the overwhelming 
jiroporlion ot all metallic minerals (with the exception 
of iron ores) was derived from fissure veins, as was 
the case a century ago. 'I’o-ikiy, on the othei hand, 
the output from veins is relatively unimportant, 
and the author does not seem to have leahsed how 
great the change has been in this respect. 

The author divides his .subject into the following 
mam groups . 

I. Magmatic segregations. 

II. C ontact deposits. 

III. Mineral veins. 

G I 



206 

IV. Ej)i^enctic ore bodies. 

V. Sulphuretted ore deposits mainly of epigenetic 
origin. 

VI. Ores formed by sedimentation. 

VII. Gozzaiib. ( 

Vlll. Secondary (clasti() deposits. 

Many of tliese groups are by no means satisfactory^ 
inasmuch as the deposits ini'luded in them do not 
properly correspond to tiic titles given. Thus the 
author quotes as examples of magmatic segregation 
the magnetites in gneiss of the Lofoten Islands and the 
Kiruna ore, although he admits that the latter ore 
deposit is definitely younger than the adjoining eruptive 
rocks and accordingly not syngenctic with these. 
Similarly he im hides among contact deposits, by which 
lie understands those fonued under the influence of 
contact m^tamorphism at or near the boundaries of 
the eruptive and the stratified rock masses, a number 
of deposits as to which he is bound to admit that he 
cannot ascribe their origin to any particular eniptue 
rock. He describes tliose as krypto-iontact deposits, 
but obviously such a description is far from satisfactory. 
Among his epigenetic ore bodies he includes such 
deposits as those of IJmgham and Bisbcc, where the 
protore is undoubtedly syngenetic, gusli veins and 
similar deposits in pre-cxi:bting cavities, true meta- 
somatic deposits like the red luemaMtes of Cumbeiland, 
and certain residual deposits, while his group of 
sulphuretted ore liodies is admittedly not a natuial 
entity and (.ontains examples of syngenetic, epigenetic, 
and indeterminate inodes of origin. This method of 
dealing witli the suliject ('reates confusion rather tlian 
clearness : it is conglomeration, not classification. 

' There are vaiiou.s mistakes m geography, which 
should liavc been a\oided , for example, the Sierra de 
Ronda is said to lie on the Portuguese coast, and 
Lcadvillc m England ! Moreover, the work aims at 
describing every deposit of importance, but there are 
several notable omissions. 

No doubt there is room for a good, small text-book 
on mineral deposits, but it will have to be on different 
lines from tliuse of the present one ; more care will 
have to be devoted to classification and to the discussion 
of the modes of format loiuof the deposits, and fewer 
examples, and those only t)qS<^l ones, must be quoted, 
references to descriptions of SiUiers being generally 
sufficient. It is probably only it\ this wav that the 
student can get a clear view of thi’? .complex subject. 
The work at present before us does not fulfil these 
conditions ; it may be of use for reference to the 
experiiyiccd mining geologist who is not likely to be 
led astray by it, but it is scarcely a safe book to place m 
the hands of a beginner. ' 

H. Louis. 
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lie UVfbjj;;. Soil. 

Das Edaphdti: Vntersuchungen .iuryOkbiogie " 4 P 
bodenbmohnenden Mikroo'rganismen. 'Vofi R.' II. 
France. Zweite Auflage. Pp. 99. (Stuttgart : 
Franckh'sche Verlagsbuchhandlung, 1921.) 

F 'DAPHON” is the name which, from their 
.. analogy to the plankton, Dr. France has 
coined to cover all the forms of life occurring in the 
soil. In spite of the very considerable amount ol 
work that has been done in recent years on these 
organisms, very little of it is at present available to 
ihe general biological reader. There are text-boolcs 
of agricultural bacteriology and a considerable number 
of scattered papers dealing with single organisms or 
groups of organisms from the soil, but most of these 
reach only the specialist. Dr. France has therefore 
performed a real service in writing a brief general 
account of the soil fauna and flora, its conditions of 
life, and the influences of the different groups of 
organisms on one another and on the soil. 

As a general handbook to the subject, however, it 
suffers from one considerable defect, for during the 
past few years great advances ha\’e been made both 
in this country and in America, of which apparently 
Dr, I'Vaiice has as yet hoard nollnng, sinic he gives 
no references to any non-German work of a later date 
than 1912. Even a casual glance through recent 
numbers of the English and American journals would 
not only have given him many useful facts, but would 
also hav'c suggested metliods of tetlmique which would 
have made liis own mvesligalions much more fruitful. 
Ills accounts in particular of the insects and flagellates 
give very little idea of the numlier and variety of 
these creatures occurring m the soil. 

'I'he observations on the ecology of the otganisms 
would also have been more salisfaclory if a little more 
statistical information had been given. It is not 
very useful to be told that in May a cubic millimetre 
of soil contained 15 organisms (omitting bacteria), 
whereas in August the number had fallen to 3, unless 
w'c arc also told how much variation there is lietween 
duplicate samples taken at the same time or at brief 
intervals. Since Dr. France ofrequently reminds ns 
of the close analogy between the edaiihon and the 
plankto\i, one naturally recalls the wide divergences 
found in duplicate catches of the latter Probabfy he 
is right in believing that the figures given are significant, 
but the reader who wishes to understand what are 
the effects of temperature, moisture, season, and the 
jihysical and chemical properties of the soil on the 
organisms living in it, is at a great disadvantage if he 
is not told just what is the degree of significance. 

In spite of these defeats, however* i\\e present 
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volume cont^iiif , a observation* 

and a very fuci^ stimulaiidg review of the stjSject, 
One may question -wbethSr tb« biological influences 
. have quite the dominating importance in the soil 
that is here claimed for them, and in particular whether 
the organisms found in it can as yet be satisfactorily 
used as a criterion of the -agricultural properties of a 
soil ; but the subject is still young and its possibilities 
are undoubtedly great. 

The Presentation of Thermodynamics. 

Vorhsungen Mer TJtermodynaniik. Von Prof. Dr. Max 
Planck. Sechste Auflage. Pp. x 292. (Berlin : 
\V. Dc Gru)ter iind Co., 1921.) 

* 

O NK of the most universal generalisations that can 
be made about the .study of mathematical 
physic.s IS that everybody finds thermodynamics a very 
difficult .subject. In consequence of this there liavc 
arisen .se\'cral different ways of presenting it, which 
vary far more from one another than do the presenta- 
tions in such subjects as dynamics or electricity. 
There is first the lliermodynamics of the engineer, in 
whicli entropy is sometlung steam has, which can be 
found from Tiblcs. Then there is the thermodynamics 
of tJic I la inist, whose laboratory is stocked with semi- 
perincablc membranes. Tie is a great designer ol 
engines, but all his enjoyment of his wonderful instru- 
ments IS spoiled by his perpetual suspicion tliat Nature 
IS trying to score off him. Next, there is the thermo- 
dynamics of the mathematician ; this scraps the 
chemist's mathincry and does the whole business by 
means of Pfaflian forms, a peculiar liranch of mathc- 
matK's, and almost the only one in which it looks as if 
more ( orn out at llie end than i.s put m at the begin- 
ning. LasiU , there is the super-man, who can .see and 
count the atoms, who regards all the others as gamblers, 
though he is bound to admit that they know how to lay 
the odds. Tie occupies a position rather apart, being, 
so to speak, engaged in a study of the jurisprudence of 
thermod} namics. 

Now (excepting the last), all these prcseiilalions 
claim to derive their results from the two laws of 
thermodynamics, but tlfbre is no agreed statement of 
tho.se two law's. In most books the chapter on the 
Second Law' is not opened by a formal statement of 
that law -as Newton’s laws of motion would head the 
torrespoiidmg chapter in a book on dynamics - but 
It IS necessary to have several pages of tendencious 
discussion first, to create the atmosphere in wdiich the 
law shall be acceptable. This can only mean that tJie 
law as stated contains a good many implied assump- 
tions. Some years ago Carat! leodory, the pure 
mathematician., fonjiUlated; the principles in a really 


logical manner, and it is fo be hoped — i£ vjjf can believe 
that the human mind is by taste rational — that this 
formulation will be more successful in making the 
subject easy than has the exceptional variety in 
presentation which has lusherlo prevailed. Cara- 
ihcodory’b work was transcribed a jear or two ago 
in the Physthali^iche Zcitschnfl by Born. He insists 
that there is no way of slinking the Pfaflian problem 
m some form or other, but gives a simple geometrical 
description of 'it; m the con^cciucnt deduction of 
absolute lemperaturc and entro[)y there is some rather 
heavy work which could probabl}' lie simplified. Bu^ 
ifie most important modification is the new place taken 
by temperature in the presentation. In the ordinary' 
way it occurs muddled uji witli the Second Law, but 
here it is taken out and introduced as the primitive 
idea — of course, measured on an arbitrarv' scale. The 
consequence is that the First Law no longer deals with 
quanlitie.s w'hich are undefined, and the Second Law 
becomes a clear-cut statement instead of a jumble of 
two statements. 

The new jircsentatioii is loo recent to Juive been 
adopted in text-books, and it will be most interesting 
to see whether it is destined to drive out the older 
types. 'J’he book under rev levv is of a elass about mid- 
way between those of the clicmist and those of the 
inathematK'ian. That it has gone llirougli six editions 
shows that it is a first-ruto introduction to the sulijcct ; 
but it certainly can be criticised from the logical point 
of v'levvy tor it brings in absolute temperature liy means 
of the perlcd gas, and only later jusiifie-, it in the 
general I'ase. It is a pluloso})hical (jueslioii whether 
It IS Icgilinute to introduce ideas connected with reality 
by means of a hypothetical substani'e -perhaps it 
may be deieiided, like the introduction ol rigid bodies 
in dynamics. But the point really is that this method 
IS apt to leave the student with the idea that absolute 
tcmperaliirc is in some way' cuimei.led with [icrfeCt * 
gase.*!, an idea rather encouraged by many of the 
examples that arc usually cited. It is surely a pity 
to start by dealing vv'ith a special case, wlien the whole 
argument is that Carnot’s cycle works e.xactly as well 
whatever the substance m the cvlindcr. Apart from 
this criticism, however, the vviiolc work is an admirably 
detailed development of the theurv , with numerous 
illustrative examples from phy.sical cliemistry. The 
chief changes in the new edition are in I'onnexiun with 
the theory of solutions ; in particular, an account is 
given of the theory of J. C. (diosh of ( akutta, of the 
freezing-points of strong solutions, wLa h would jeem 
to have attracted more atlentiou m Germany than in 
this country. There is also more said about the 
equation of state of .solids“ and their exponsipn co- 
efficients. 
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Wc ha\c dwelt perhaps with undue weight on the 
(juestion oi fundamcnluls^ because this seems to us a 
matter which should he put right. But the present 
work, supplemented by a proper treatment of those 
fundamentals, certainly constitutes an excellent course 
in the general theory of tliermodyn.imK s. 

Dialectic. 

Sliidirs in the lle^ehun Dialectic. By Dr. John Me'J’. 
Is. iMf'l’aggart. Second edition. Pj). x\i I 255 
(('arnbridge . At the IJnn crsit> Pres.s, 1922.) 15? net. 

I T IS ruTioiis that a book which professed onlv to 
be a study of Hegel, and deals with ciitieisins 
of the Hegelian method and pnne pile rurreni more 
than thirt\ \cais ago, should be reprinted to-day 
and prescpl the same frc'shness and \igour to the 
reader now as it did then. This is the feeling with 
w'liich one wiio read Hr M( 'Taggart’s book on its first 
aj)pearan('e now lays it down, having read it again 
Irom beginning to end. It (ontams the best exposition 
ol the dialectu , and the best defenre of the dialectic, 
and the best criticism of it by anv living writer The 
conclusion Hr M( Taggart le.uhes w'ould be ai'cepted 
probably even by the most roiuimed Hegelians, 
namely, the conclusion that the logic is of permanent 
value and the dialectic sound, Tmt ihat the metaphysic 
IS un.satisfaclory and cannot be final. His ow'n view 
w'ould seem to be th.it the ultimate reality is a unity 
of personalities, but that this unity is not itself a 
personalit)'. .Most of this book was originally presented 
in papers read and discussed at the Aristotelian So( lety 
m the early 'nineties and published in Mind, for at that 
time the Society did not publish Proceedings. It is a 
living w'ork to-cla\' because, more than at any previoits 
time, the problem of the methodology of sdence is in 
the forefiont. Mathematical disioveries, which have 
caused a 1 evolution in our mode ol conceiving the 
physical universe, and the discoveiies of the new 
psychologv, whi( h have jirotoundly changed our mode 
of conceiv mg the mind, have necessitated a reconsidera- 
tion of w'hat IS implied in the experimental method. 
We have found a need for dialectic, for the logic of 
philosophy, 'fhe stone which w'as set at nought by 
the .scientific buildeis of the nineteenth century is 
become the head ol tlie corner 

In the thirty vears w'hi(h have elapsed since Hr. 
McTaggart’s book was wiitten there have been some 
notable attempts m philosophy to reform .md advance 
the Jlcgelian dialectic. It would be interesting to 
know Hr Mi’raggart's attitude towards them In 
section 120 he seems almost to anluipate C'roee’s 
criticism of Hegel as failing to differentiate between 
“ opposites ” and “ distincts.” Also one w'ould like 
NO. 2754, VOL. 1 10] 


to know how far he considers that Gentile, in the 
theory he has worked out of the identity of philosophy 
with its history, ha.s met his objection to the place 
assigned by Hegel to philosophy in the supreme triad 
of absolute mind. Dr. McTaggart’s ow'n reient w'ork, 
“ The Nature of Existimee,” gives the impression that 
he has himself moved awaiy irom the position of these 
earlv studies and has fallen under the spell of the 
opposite method to that of the di.dcctic, the method 
which is known a.s logistie and has its home in his 
eollege. It may be, however, that he is illustrating 
I in Ins own mental development the dialcctieal advance 
through negation In any case w'e can sav lliat this 
republication of his early vvoik is of the greatest value 
to those who are endeav ouring to follow the i oiislruetive 
work in vvhieli he is now engaged. 

H. Wir.Dox C'VRK. 

The Methods of Ecological Investigation. 

Geobotantsihe Vnlcrsudinn^sinelhnden. Von Prof. Dr. 
Jvduard Rubel. Pp. xii + 290. (Berlin Crebnider 
Bornlraeger, 1922 ) i(k. 8^/. 

1 'J' is now seventeen years sim e the first appearame 
of Prof. Clement's work on “ Kesean h Methods 
m Ecology,” written at a lime when this bram h of 
knowledge was still in its infanev' and its methods for 
the most part yet to be devised Smee 1005, however, 
considerable advances have been made, pailu'ularly 
in the two clireitions of intensive study of the h.dutat 
factors and the extensive study ol the pkuit i ommunity. 

'The growth of the subject is mduated 1 .))' the 
establishment, both in this eoiintrv and in .Xinerua, 
of specialised journals devoted to this field alomg and 
this growth has naturally been aci'omiiamed b_\ the 
development ot a definite technupie for the study of 
plant societies. We therefore welcome the work before 
us. 111 which Prof. Rubcl has aimed at giving us a sure ey 
of the jiresent position of ei'olngical mclhodology on 
the botanical side 

Broadly the subject matter falls into two sections 
corresponding to the two mam lines of progicss already 
mentioned. 01 these the ( onsideration of the factors 
ot the habitat, ( lunatic, edajilwc, biotic and orographic, 
with the methods of their measurement, CKs iipies nearly 
half th»text. 

The climatic section contains a useful account of 
several American types of almomeler, methods of 
measuring light intensity under water, etc. The 
section treating of edaphic [actors is regrettably short, 
especially having regard to the extensive development 
m this direction. Eor examjile, details might usefully 
have been iurnished of the freezing-point depression 
methods of estimating the concentration of soil solutions 
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and the more fundamental methods of chemical analysi^. 
No description is given of a modern type of ralcimeter 
such as that of Collin ’s, but only of the two Passon's 
calcimeters m which the sources of error still remain. 
Again, ecologists might reasonably hope to find m 
tliese pages an account of either the electrical or colori- 
metric methods for determining the hydrogen-ion 
concentration of soil solutions, or of the colorimetric 
determination of nitrates. 

It IS particularly in res))ect to ph)Sieal and cheniKal 
methods, of which the details are often widely scattered 
m non-bolanical literature, that the biological investiga- 
tor needs most guidance, 'i’he elucidation of ecological 
problems is becoming every day more a question of the 
in\ (‘sl igation of the chemical and physical properties 
of the ernironment as they affect the diffeient species 
dirc( ll} , and their relationships to one another. 

TJie second part of the \olume is devoted to a 
('onsideiation of the plant comniunilv, and is a helpful 
^ummaiv of the recent work on the extensive side of 
the subp'd. Here are dealt with sudi aspects as 
Irequeniv and the methods of its determination, the 
((((uiieiue of “ ('onstants ’’ and charai lerislK' sperios, 
the lilt' loims of plants as rlassified by RauiikaKT, the 
('hid pl.int formations and the imjiortant subject ol 
LaitnL;ra])liy, 

Prol. Riibcd’s ( onsideiable experieme in the Swiss 
Siirvev lends ('spe('ial value to his pertimml dis( ussions 
ol the various statistnml methods. The results so 
obtained are often by no means free from the [lersonal 
e([uati()n, and lieiicc often have a spurious appearance 
ol aciuKuy to wliidi attention is rightly drawn. Tlie 
dasMiKalton of plant formations is, m essentials, that 
jiut loru ird by lfrod<man and Rubcl in 1912, based 
largdv OP die physKjgiiomy of the doiTffnaiit spec'ies. 
'Die ( hid ( liange is tlie ercalion of a new class termed 
Saxidescrta for stony deserts in which eryptogainu 
vegi’talion pu dominates. 

Rcologv, born tin: very complexity of the problems 
with which it deals, must cull its methods from all 
branches of srieric c, and if we have rriticised omissions 
It IS not without a due appreciation ol the magnitude 
of tlic autliord task ait^l ol the encydop.cdic knowledge 
n^ciuisilc to Its ideal performanc e 

E. ]. SvcisnuRY, 

Avian Minstrelsy. 

.Sengs- nj the Buds. Ry Rrof. Walter Garstang. Pp. 

loi. (London; John f.ane, Tlie Rodlev Head, 

Ltd , \i)22), bs. net. 

I N Ins ‘‘ Songs of the Birds Prof. Garstang has 
given us an unusual but agreeable mixture of 
-seience and verse. His introductory essay on avian 
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.song is a contribution to the science of 'the subject 
which deserves serious consideration. His attempts 
to set down on paper rejirc'^entations of the songs of 
different species are also interesting, although opimoms 
will probably difTer as to vvliother be h.is grc-ally suc- 
ceeded where others havc^ failed. iMiiallv, theie are 
the author'.s own verses about the songsters, often 
incoiporating his representations ol their own music ; 
but these, together with the little sketdies horn Mr, 
J. A. .Shepherd’s humoiotis pencil, sc anx'h bill within 
the scope of a notice in these* pa^c-s 

Prof G.irslang starts from tlic assumption that 
“birds arc not automatic musK.d l)(»\cs, but sound- 
lov'crs, who cultivate the pursuit ol sound ccnnbm.itions 
as an art, as truly as we have ciiltiv.ited our arts ol a 
similarly icsthetic' tharaeter Tins arl becomes to 
many of them a real objcx't ol life, no less real than the 
pursuit of food or the mamtenanei' ol a bimilv ’’ He 
also, following Warde Fow'ier, places bud song on the 
cesthetic levtd of the lucle music ol primitive* man. 
The songs of birds, he tells us, “ are m eai h generation 
an c'xprossion ol the whole jov of life at its ( liniax of 
arliiev eiiienl and well being,” and be* holds that it is 
wrong to rc'gard tlieni as c‘ssc*nt]ally lov c^ Iv 1 a s. These 
views are a welcome icaetion from the loo meelhinical 
conceptions that are ('ommon, but tli(*rc is at flic* same 
time some danger ol their leading low'ards too arithro|)()- 
morphic wa)s of thinking. 

Much ingenuity has been expended at various limes, 
and with indifferent success, on the attempt to trans- 
late birds’ songs into human speech or musual notation. 
Prof Gaistang obviously aj)pioaclit*s tins vexed cjiies- 
tion with a knowledge ol music .ind a sense of poetry, 
and Ills endeavours to place the matter on a fiimer 
footing are, at the least, interesting and instructive. 
As “ the bud is a minstrel, not a musuiaii,” and as 
'' tnuhre and resonance, rather titan musK al pitih, 
constitute the domuKiliiig leatun's of a bird’s sounds,” 
the author has adopted a syllabic notation flis view 
is that “ the secret of reiirescntation lies not in punc'lili- 
ous imitalicjri of everv sound (whu h is unattainable), 
but m accuracy of [tlirasmg (ombincd wilii a fair 
appioximation to the succession ol dominant v'owels 
and c'onsonanls.” As we have said, liowever, opinions 
aic likely to differ as to whether tlie c]ueslion is really 
solved, for the personal fat tor entcis so large*])- into 
both the hearing of the songs tliemsclv (.'s and t lie reading 
of the written symbols. 'I’lie leader who lias an ear may 
tlius best judge for himscll vvhc‘iher a useful advance 
m the means of studvmg and dc*s( ribing bird mifsic has 
been achieved by such examples as the following 
repVcsenlalion of the song«c)f the w illow warbler . 

Sip, up, sip, sec ' Tec, lew, wee, tew ! 

Witty, witty, wce-ivce, iveetew ' 
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Our Bo(ykshelf. 


Columns • A Treatise on the Strength and Design oj 
Compression Members. By Dr. E. IT. Salmon. 
(Oxford TcOinu'al Publications.) Pp. xvi + sjp. 
(I.ondon : I Icniy J-'rowdc and TIuddcr and Stougl\lon, 
1921.) 3KS. ()(L net. 

The (juestion ol tlie strength of columns is one ot con- 
siderable diflicidty, on both the theoretic'al and the 
experimental side, and the author is to be eon^ratu- 
latc'd on the \ahie of his (ontribulioii to this subject. 

Dr. Salmon’s book consists of three parts : Part i 
is a bibliography arranged chronologically and gives 
the author’s name and the title ot tlie work. Part 2 
is an analytH'al discussion covering various methods 
of fixing tile ends ; in each case* ideal c'ondilions are 
first assumed, and then departures from these con- 
ditions are considered untd the ordinary column is 
reached. Part 3, .synthetical, c'ontains accounts of 
various iorniuLe used in practice and the experimental 
evidence on whn h they are based. The last two pails 
are taken substantially from a thesis submitted for the 
D.Sc. (Engineering) dc'grce of the University of London. 
Part I in the thesis ^vas historical, consisting of short 
summaries of each important memoir, including experi- 
mental work ; it is unfortunate that, owing to the 
present impossibility ot publishing the complete work, 
this section has been compressed into a biblicjgraphy 
of sixteen pages. The treatment m Part 2 is mathc'- 
matieal w'lthout unnecessary refinements. 

Apart from the advantage of the presentation in one 
volume of miK'li \aluable work, hitherto .scattered in 
many books and journals, the author’s .systematic 
treatment has led him to elm Ldate various new point,s, 
and wall undoubtedly stimulate the reader m the same 
direction. Eor the same reason the suggestions givcai 
for future research must carry w'eight. Dr. Salmon 
consicjers that the most jiressing point for future' 
research on columns is the cjiicstion of the degree of 
imperfection common m piacticxal direction-fixed ends. 
This matter is ol great importance m other strucdural 
member.s as w'ell as in c'olumns, eg. aic’h ribs and 
encastre beams We can thoroughly recommend the 
volume to all w'ho are interested in the subject of the 
strength of materials. 

A Text-Book of Mineralogy : With an extended Treatise 
on Crystallography and Ph\si<al Mineralogy. By 
Prof. Edward S. Dana. Thud edition, revised and 
enlarged by Prof. W'llliam Eh E'ord Pp, ix-t 720. 
(New York • J. Wih-y and Sons, Inc. , London : 
Giapman and Hall, Ltd., 1922.) 25^. net. 

This well-known book was first published in the year 
1877, and a second edition appeared in 1898. The 
present third edition leaves the form essentially un- 
changed, the close relation between the author’s 
“ System of Mineralogy ” and this book having rendered 
it inadvisable to revise the chemical classification of the 
minerals until a new edition of that larger w'ork c:an be 
undertaken. The distinguished author i.s now prolessor 
emeritus at Yale ; he still retains the post of cunpor 
of Mineralogy, however, but being well advanced in 
years the revision of the book has liccn undertaken by 
Prof. Ford. . " ’ 
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•The principal ol^ges appear to be Uie jUtroduction 
^ a section on'stereograpme and jgnoihonic projections, 
and improvements in the descriptio'h and explanation 
of the optical properties of crystals. The refe^e^'e 
to the very important recent work on the elucidation 
of cry'.stal structure means of X-rays, however, 
occupies only slightly more than one page, without 
a single illustration. On the other hand, however, 
there is a much longer and really valuable section on 
the determination of the refractive indices of micro- 
scopic crystals by tbe more recent improved microscopic 
methods of ¥. Becke and E\ E. Wright. 

We are glad to see that the reference.s to classes of> 
low'er than full systematic symmetry^ as “ hemihedral ” 
and “ tetartohcdral ” (possessing a half or a quarter 
of the full number of face.s) is now only a passing one, 
as to an antiquated, misconceived, more or less dis- 
carded and inadequate method of description. The 
crystal classes arc now referred to as possessing each 
their own definite elements of symmetry, the only 
truly scientific method of distinguishing them. 

A.E.H.T. 

General Economic Geology : A Text-book By Prof. W. 
Harvey Emmons, Pp. xiii+ sifi. (New' York and 
Taindcm : McGraw-Hill Book (0., Inc'., 1922.) 20i*. 
StudeisiTS and others interested in economic' geology 
will appreciate Prof. E'.mmons’s volume. The scope of 
the work is extremely wide and all of the iollovvmg arc 
dealt with : coal, petroleum, natural gas, metallilerous 
and non-metalliferous minerals of ei ononuc imjDorlancc, 
and building stones. 

The text as a whole sliows a great reseml.ilanee 
to that of two of the author’s jirevuous woiks, e.g. 
“ Geology of Petroleum ” and “ PriiK'iplcs ol E>onomie 
Geology,” but the section on coal is entirely new. 
'I’hc chapter on oil ajipears to be a precis from the 
former of the two books mentioned, and some parts 
dealing with mineral deposits have largely the .same 
text and diagrams ol the corresponding earlier work. 
The chapters on the non-metallic minerals, however, 
have been grcvitly enlarged, and ('ontain muc'h additional 
information. 

Tt IS evident that the autlior has written his “ General 
Economic Geology ” primarily for an American public, 
since all his examples, w'here possible, are from Ameru an 
localities, with little or no mention of occurrences of 
C(|ual or greater importance in other parts of the world. 
An outstanding example of this is the 70 pages which 
he devotes to the coalfields of North America to the 
exclusion of fields elsewhere. 

The value ot the book is grfatly enhanced bv' the 
addition of an excellent bibliography, which wall allow 
of a more specialised study of particular areas when 
required.* Moreover, the text throughout is plcntilully 
supplemented with maps, diagrams, and half-tone 
blocks. 

Imperial Institute Handbooks. The Agricultural and 
Forest Products of British West Africa. By Gerald 
C. Dudgeon. .Second edition. Pp. xii 176 + 
plates. (London: J. Murray, 1922.) 7^', 6c/. net. 
Since the first edition of this, handbook appeared in 
1911 many changes have taken place. Jhe. develops 
ment of British a serious 
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sct-b4ck rthrou^ tlle^j^ocurr^^ but 

useful lessor bi^U leaiSed abtf many subjects 
have.ccmfe forWard dr called 'for increased attention. 
The cultivation of cotton lias been shown to be succe^s- 
iul and profitable in Nigeria, in the northern provinces 
great progress has been made in perfecting a cotton 
briginally grown from “ American Upland ” seed, 
while the southern provinces have produced increasing 
quantities of an improved native cotton ol the type 
of “ Middling American.” The products of tla* oil 
palm and especially the kernel of the nut have been 
in increased demand for edible purposes, but improved 
methods ol extraction are still awaited, and the success- 
ful cultivation of the oil palm in the Dutch East Indies 
and British Malaya threatens to rival the industry 
in We.it Africa. Successful plantations of Para rubber 
ha\T been established in Nigeria and in the Gold Coast, 
and the latter has become the chief cocoa producer ol 
the World. The extension and improvement of tlic 
Agricultural Departments will he a factor in developing 
the possibilities of the various territories m West Africa 
for which Great liritain is now responsible. The 
handbook will serve as a guide to all who seek informa- 
tion on tlie agricultural and forest products of British 
West Africa. 

Memoirs of the Geological Survey, Special Heports on 
the Mineral Resources of Great Britain. Vol. 2 : 
Barytes and Withcrite. By G. V. Wilson, T. 
least wood, R. W. Pocock, D. A. Wray, and T. 
Robertson. With contributions by H, G. Dines. 
Third edition. Pp. iv + 1T9 + 6 plates. (South- 
ampton ■ Ordnance Survey Office ; London : IL 
Stantord, Ltd., 7922.) 3^- net. 

The issue of a third edition of this memoir shows 
jniblic appreciation of the economic work of the 
Ge(»logical Survey ; the revision has involved further 


artistic pq>ver of selecting just the right details, com- 
‘ i)ine to convey to the reader a feast of tropical colour, 
sound, and scent. It is impossible not to follow his 
account of, say, the happenings in the “ army ants’ 
home town ” with an interest as tense as though' he 
described the fortunes of humtln in(li\ iduals. The trans- 
formation of Guinevere ” from a tadpole into a tree- 
frog holds the reader entranced. Mr. Heebe does not 
confine his attent ion entirely to liis c learing : while on a 
visit to the gardens at Georgetown he was fortunate 
enough to .see a group of manatees ol nhich he records 
his impressions for the benefit of his readers. Incident- 
ally he raises an interesting question as to the origin 
of flower growing for non-utilitarian )jurposes, which 
may suggest to tlie anthropologist a new field in which 
to view the influence of magic. 

Land Drainage By W. L. Powers and T. A. 11 . Teeter. 

P|). ix 4 290. (New' Yoik * J. Wile) iiiul Sons, Inc. ; 

London: Chapmanand Hall, Ltd., 1922.) yv.fiJ.net. 
Land drainage occupies a large and imjiortant place 
m American agriculture, and the \-oliime under notice 
is evidence of its prominenc'c. It deals mainly with 
conditions in the (brn Belt and Western Slates, and 
IS intended as a practical handbook from w hah may be 
obtained the mo.st important details of procedure in 
the construction of drainage w'orks. As these opera- 
tions vary aci'ording to the nature of the land — 
reclaiming a marsh presents different problems from the 
draining of irrigated land which has begun to show 
signs ol alkali--the authors have supplemented their 
general discussion by detailed de.scriptions of actual 
installations. These accounts include the balance- 
sheets of the operation, whudi show that m most of 
the schemes the increased crops have paid for the 
outlay in a short tune. Particular interest attaches 
to the .sei'tion dealing with drainage laws, and the 


"''yt i m.nnnermwlm,luhecost nn, I ll>e benefits „l a proposed 

output include those of very recent years. A brief | .. a. ........ a i,.a .1... r. 

.sketch of the characters of the two minerals coiucrned 


and of their uses jircccdes the detailed account of the 
mines. Photographs of crystals, and some aci'ount 
ol tlie rekuion ol barytes to metallic suTphides m the 
field, might have added interest to this section; but 
the cost of the memoir to the public has no doubt been 
carelully considered. The graphic tables showing the 
total output go back only to 1890. It w'ould be of 
interest to trace the quick respon.se of the Derbyshire 
miners to tlie demand that arose in 1856. The earliest 
date UK'iitioned on p. 64 is 1892 ; but in 1857, two 
years after the industrial development of b.ii \ t'es lodes 
was started in the county of Cork, Derbyshire [irodiiced 
as much as 9000 tons. *Thc thoroughne.ss of the memoir 
as a record of present-day mining is shown by the 
descriptions oi methods of treatment of tfie ore at 
various places, and of means of transport, 

G.A.J.C. 

The Edge of the Jungle. By William Beebe. Pp. 237. 
(London ; II. E. and G. Witherby, 1922.) 12^, hd 

net. 

Mr. Beetie has a graphic pen. llis account of the life 
of bird, beast, andjnsect as seen from a small clearing 
on the edge of the Br^ish Guinna forest gives a vivid 
and k^eidoscpmc Jmpressipn of Aeeming life. His 
capaqity for obsemtion ' apd, big- 
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scheme for a distra'l are divided among the farmers. 
The concluding (.hapier is dewoted to the care and use 
ol surveying implements, and a iiselul a])pendix of 
laboratory exercises is provided, in wdiudi the mam 
principles of drainage arc illustrated. H. A. K. 

Homework and Hobby Horses. Pali ted by 11. ('aid well 
C'odk. (Perse Playbooks, No. VI.) Pp. xii-f58, 
(London : B. T. Batsford, lad., n.d ) 3.S 6(/. net. 
The Perse Playbook.s are by now suflicicntly well 
known to educationists. This little volume- the sixth 
of the series — embodies a selection of poems, ballads, 
and carols winch ha\c been produced, with one excep- 
tion, by boys of the Perse School as a part of the system 
oi the pla) -method of teaching Isnghsh composition. 
'Ihe authors aie all under fourteen, and the facility of 
the verse and, gencrall) , its smoothness suggest that 
the statement that English \erse comjiosition ha.s no 
tenors for, at any rate, some of the boys, is well 
founded. Some of the compositions arc avow'edly 
p.irodies, others are obciously dernatue, but many 
show a poetic feeling which is surprising, as well as a 
considerable command of an appropriate vocabulary. 
The incongruous, the mark of the impracti.sed versifier, 
is commendably absent. Tt is mi cresting to note that 
of the various classes' of poems, the carols are by far the 
sBiostsiicoessful. • 
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Letters to the Editor. 

[ 77/4’ lull tor does not hold himself responsible por 
opinions expressed by his correspondents Neither 
can he undertake to return^ or to co> respond with 
the svritei f of^ rejected manuscripts intended for 
this or anv other part of NaiI!RK. No notice is 
taken of anonymous conimiinuahons.\ 

The Cause of Rickets. 

The scionlifu intercut of tlie woik that has been 
(lone and is reviewed in the leading aiticle in TsiA iURE 
of July 20, p 137, IS that it shows tJiat ultra-violet 
light, acting on the skin, produces l)y a plioto- 
cheinical re.u lion a detinite substance wliieli < in ulates 
in tlie blood '1 his substance is able to replace 
vitamin- A in tlu‘ food ; wfic'ther wholly or only 
partially is not vet certain, although it sliould not be 
dilhcult to de« 'de the c^uestion It the fornuT, it 
appears that light actually causes the lormation of 
the vitamin, as suggested by Prof Jlarden, oi at all 
events some compound closely similar to it ])i 
KcvUier hnefs m Ins sunlight treatment of tuberculosis 
that cod-hver (ul is (iuit(' uiinec c/ssary ; but, of course, 
his patients got \'itamiu-A in buttc'r .ind so on In 
rickets, vitamin A can appaienlly be reduci'd to a 
very small amount if theic is plenty of sunlight, but 
it IS uncertain wlicther the vitamin can comjiletely 
replace sunlight 

J.ooking at the evidence as a whole, it seems to me 
that the six or seven causes enumerated m Ih* 
Findlay’s article may nsdlv tie reduced to tv\o and 
perhaps ultiinatcdv to one riu'si' two .ire d(Ticicnc\’ 
of sunlight and ol \itamiti-A. 'raking tlu' nunaming 
suggested causes m the order numtioned, it is obcious 
that bone cannot be made without its constituents 
calcium and phospliate, and, as the aiticle points out, 
this is not a matter of great practical iinpoitaiice, 
especially if a yiioper (piantity of milk is included in 
the diet As to the avoiding of K’n’als m fav'oiir of 
meat, it scxmis that the (piestion lii're is reallv^ one of 
the rate of glow Mi '1 here is no doubt th.it tlu' more 
rapid tlu* growth, the moie vitamin-A is needc'd, 
probably bet rinse it is stored to some extent m the 
new tissues, esyiecially if these consist c)f mueh fat. 
Prof, iMellanhy’s e.vperiments stiowed clearly that the 
addition ol caibohvdiate to the diet of his puppies 
necessitated more vitamin because the giowth was so 
much more rapid than on meat diet alone It is of 
interest that TJr Kollicr’s cxpcneiKO wnth tuberculous 
cases IS <it van.UKe with Dr Findlay's with nckc'ts 
Rollum finds that much meal is injurtcms, and th.it 
oatnu'al is one of the best Icxxls At the same time, 
he deprecates over-leeding 

The next cause, r.ijiid growth, lias bin*n dcsilt with 
above', 

I am inclined to think that the l.uAors nu hided in 
bodily conlmemcnt and lack of cxcicisc aciuallv^ mean 
lack of sunlight 1 iiiulerstand that at Johns iiopkms 
Hcjspital it was found th.it the tw’o factors mentioned 
were immaterial if exjiosure to ultra-violet light was 
given. It IS wrv doubtbil whetluT massage and 
electrical treatment liave miu.h eltect It is remark- 
able that th(' cftec ts .iscnbed to these are olitamed by 
Rollier in cases wliuli ol necessity liave to Ik* (yiiict, 
such as tuberculous vertebra', by tlic action of sun- 
light alone 'I hc firmness and " lone,” even growth, 
of the musc]('s is veiy obvious 

I doubt wliether much advance is likely to be mad<' 
by obscure references to increase of general meta- 
bolism as an explanation of^the action of nlti.i-viplet 
light. The dcjgmatic statement that animal protein 
is of especial value rests on no good evidence Apart 
from vitamin- A, diet does not seem of great import- 
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ance, and even this vitamin may be reduced to a very 
small quantity in presence of adequate sunlight. 

Should not ” vitarain-B ” in the seventh line from 
the bottom of the first column on p. 138 read 
” vitamin-A ” ? And also in the sixth line from the 
top of the second column ^ 

f would conclude that we can reduce the effective 
factors in the prevention of rickets to vitaimn-A and 
sunlight It may be found to sunlight akme 

W. M Bayi.iss. 

University College, London. 

1 AM much obliged to Sir William Bayhss for point- 
ing out my inexcusable mistake of writing ” IJ ” for 
” A ” vitamin. One of the advantages of solving the 
rickets question may be that we shall be able to use 
a more definitive and memorable nomenclature. 

Auti-raclntic ” factor is at present plainly in- 
admissible ; it would be pleasant to call it ” Hopkins’ 
stuff,” were it not obvious that the identity of the 
substances wdiidi promote gnjwtli and liave a preven- 
tive inlluence on ridcets is still an op('Ti (piestion 

On the general tpu'stion it seern.s to me that Sir 
William Bayhss is too ready to accept as a demon- 
strated fa('t that nltia-violct light, dieting on the skin, 
])io(lnces by a photo-chemical reaction a substance 
whidi IS c'(|ui\Mlent to or identical with the factor in 
(od-liver oil whuh inlluences growth and rido’ts It 
IS a very lemyiting hypothesis because it brings into 
line a number oi apparently discrepant observations. 
But it neglects a great mass ol clinical c'peiience 
winch lelatcs the occuircnce ol obvious iickets to the 
total intake of food and to the inlluence ot exeicisc 
and massage 'I'his ('xpericnce may not be capable of 
tiu' precise formulation one would like', it imw not be 
ot any very high order of observ .ition.il or c'xjien- 
mental accuracy, but it has, 1 think, noni’ the less to 
be taken into account It is known too, tliough heic 
again the data are not beyond criticism, that light 
increases the rate of general metabolism m expen- 
TiK'ntal animals 

'I'hc' alternative hyjiotlu'sis suggested m tlic article' 
s('('ins to have the .idvaiit.igc of bringing .dl tlic more 
or k'ss ( ert.nii .md niuertani data wine li .in' available 
into liiu' What is, of course*, lu’c'ded is a whok* seru'S 
ol clinical (‘xperiinents made with the control and 
piccision of the observations earned out by Dr. 
llarric'tte Chvck and hei colleagues m \'ienua Fx- 
pciimcnls of tins kind aie laborious and difficult 
Meanwhile the practical samlaiian can get to work 
witli sunlight and cod-liver oil and abolish Mk' disease 
before' any one has found out w'h.it part of the 
spectrum is elfective 

Tin: Winiiac of iiiii: Articff 


The Phenomena and Conditions of Sex-change 
in the Oyster (O. edulis) and Crepidula. 

In Nai ukf of Dee ember 15, (vol 108, p 500), 
I described an expeniiient from whicli .1 sexually 
mature' male' oyster was obtained of a in.iximum 
age of '^3 weeks, from the Rive'r Blackv\atcr In 
tins experiment a f.iir number of oysters born in 
TQ2I weic obtained on specially prepared shells 
kept isolated in the sea with the view of rietei mining 
the conditions ol se.x at a Iviiown age at later intervals 
Witli the aid of ,a (iovermnont grant fiom tlie Royal 
Society it has been possible to follow up the experi- 
ment tins year witli the following highly interesting 
results The young oysters this year were found 
mostly to be sexually mature or had recently spawmed. 
In one sample of 32 examined from shells on the 
south shore. River Blaclcwatcr, most of the individuals 
were males, but one large individual (28 x 31 mm.) 
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was^ found ' on to' ^ tliondands of 

young oyster omwytts,^ ‘ Tlife^«aw individnal w^' 
taken to ’ ^)^ 0 ntn ahd^kept' alive : on J'afy iS it 
wae again examined apd found to be practically 
ready to spawn as a male. 

It is. therefore, clear that even in England, in such 
Suitable circumstances as occurred in 1921, oysters may 
become mature as females m the first year of growth, 
and further that a one-year-old oyster which liad 
spawned as a female in the summer iollowing that in 
which it was born changed immediately after spawning 
into a male. An examination of about 300 young 
oysters from the oyster-beds, estimated as one-year- 
old oysters from comparison with the known onc- 
year-olds, gave the same result as that obtained 
from the examinalioh of the spat known definitely 
to have settled m 1Q21, namely, that all the smaller 
ones were males but that some of the larger ones 
were either hmiales or had already sjxiwiied as 
females' and were changing or had changed into 
males. From these results the conclusion is drawn 
that .'ill oysters are born as males, but may or may 
not change into females at an age of one year The 
proofs lor this statement are not yet sulficient to 
establish it as a fact, and indeed actual proof could 
oniy be obtained in the most lortiutous circum- 
stances The kind of lesnlt re(piired to amount 
to proof ivould be one which gave 1000 mdivKlu.ils 
all males out of 1000 individiuds examined, but as 
oysb'r larwr settle at diflerent intervals over «i 
period ot several months, a heb'rogeneons pu]nilation 
with regard to age — apart from otlicr c.iuses -results 
unless very special precautions arc taken Since, 
how(*v(‘r, scx-changc may occur veiy rapidly, a 
diflcience in age ot a few months in young oysti'rs 
IS sulfieicnt to gu'C time for sex-change m a collection 
ol la pidly growing oysters whose greab'st age is not 
moie th.in one year, hence the ilifliculty In spite 
of the diliicultics, however, tlie knowledge of the 
conditions of s(!x-change mentioned abovx* will help 
■,'towaiils designing an experiment to lead to a definite 
result 

v\n extremely interesting result follows the observa- 
tion that an oyster may function as a female at an 
age ol one yi'.ir, namely, that (ierbe's work in i.S^O 
[Revue el MagusDi de Zoologie pur et applique, 3 
s.eric, IV ) can be reg.irded <i,s confirmed Cierbe 
examined 43 ^ one-year-old oysters and found 35 
with spa..n in the gill, 127 with eggs yi Ihe gonad, 
189 with sperm in the gonad, and presumably 84 
with the gonad iindiflerentiated 7\ii additional 
observation supporting these was also obf.iincd from 
the JJl.ickwntcr ex])criiucnt mentioned above A 
lew I’oitiiguesi' o\steis (0. angulata) settled on the 
shells at the same time .as the native oysters Hy 
good fortune one npe male .ind one ripi* female were 
obtained An artificial feitilisation made from these 
two mdividu.als gave a very good projiortum ol 
swimming oyster larvcC and quite as good a.s .1 control 
gave on adult i’orluguese oysters 

Thus Gerbe’s results — .ilthoiigh nearly 50 years 
old— -may bo accepted and taken into aciount 
definitely m discussions on sex in the European 
oyster There is nothing m Ins results at*\auiance 
with the obscrvaitions described abov^c. The view 
one naturally took of Gerbe’s results — prior to the 
wntcr’s observations given above— was that European 
oysters at birth developed m approximately equal 
numbers into males and temalcs, and m view ot sc’X- 
change afterwards taking ])lace from female ^ to male 
and almost certainly also from male to female, the 
sex-phenomena in this species .ipjieared to be unique. 
T^ie rapidity of sex - change in oysters must now, 

’ ^rc thiiii 100 cases of authonticated diauge from fcmaleJo male have 
ao^V beeij acourartlated. 
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howevei;, tiikcjii iittp consideration, and the writer’s 
view, of the sex-changes in the young oyster found 
to'be carrying ehibryos this year may be recapitulated. 
That oyster settled some time in 1921 after June 9, 
if is predicated tliat this oyster became sexually 
mature as a male and spawned as a male in tlie 
summer of 1921 (sec NAii'gL, December 15, 1921). 
On July 3 this year tins same indiv idu.d had .spawned 
as a female and wxis c.irrymg tlious.inds of young, 
and on July 18 this s.une individu.il was again 
sexually mature and practically ready to spawn as 
a male. Thus this oyster Im.s afready had two and 
probably three experiences of sex alternating from 
male (^) to female and from fi'ui.ik' back to male 
within about one yc.ir It is hoped to follow further 
scx-changes in this particular oyster, which is still 
alive, for its last condition of sex, n.mn'Iy as a male, 
was detci mined by tapping the gonad through a 
boring 111 the shell. Jt has been foiiinl that if the 
boring and tapping operations be c.irefully performed 
an oyster can easily and quicklv'^ recover and cement 
over the boiiiig on the internal f.ice of the shell. 

The definite information obt.nncd liom this one 
oyster is corroborated by sex -condition' in other 
young 03'sters taken fioin the gioiiruls who.se age 
could be determined as one-year-old oystcis with 
pr.ictical but not with absolute ceit.iinty. As 
indicated above, hovvcivcr, the eondiUons in 1921, 
namely the unusu.illy long vvaiiii summer, were 
highly abnormal, and it is not to be expected that 
onc-ye.ir-old fc'tnale oysters will otteii occur in 
British wMtcis. 

The rapidity of the scx-ch.uig(' m oysters is 
paralleled by .1 simil.ir observ .ition on sex-eliange in 
the American slipper-limpet {(Aepidiila Jurnicata) in 
the same' senes of cxpeiiments in i()ji-22 ('repidula., 
niorcov'er, has undoubtedly a siinil.ir s]ian of life 
to thevtof the Tvuiope.in oysti'r Sex-change from male 
to female occurred in t'iolaleU shppcr-limpc'ts (up to 
26 5 mm long) in the s.mie peiiocl as that observed 
in the oy'ster, but iiulorfimatcly'^ none ol the sex- 
ch.uigcd linqicts were .icin.illy in spawn at the time 
ot examination although the gonad in several cases 
was full ol either ripe or fairlv large ov.i, and the 
penis li.id been rcducc'd to a mc're discoloured trace. 
Individuals ol a ^lmllar age settled 011 other slipper- 
hmpets h.ul the normal Ijcaiitifiilly - shaped and 
well - devc'Ioped hc'.ilthv bl.u k [icuis ot the young 
m.dc' (See Orton, Proc. Roy Soc , vol. 81, B, 
190(>. p qO) ) 

The conditions under which sex-cliaiige occurs in 
the oyster and Ihc' slipper -limpet are of much general 
interest In the oy'ster Jevelojunenl of both the 
mak' .ind leni.ik' sex-ekunents c.m occur m the winter 
and spring period. \Vc also know that male-elements 
e.in begin and att.im lull develojiment in the summer 
.ind .lutiimn, but .is yet we li.ivc no definite inforraa- 
tioii about the dev'clopmeut ol llic' female sex- 
elenients in tlie summer and .iiitumn Ivxperimcnts 
li.ivc' been sl.irted to obtain information on the 
latter problem, but until tli.it mlormation is obtained 
one IS nut in a position to discuss the jiossible causes of 
sex-ehange m the oy'stei It would .ippear, however, 
that the factor foi sex-ca us.it 10 li is within tfic control 
of the organism and not in exteni.il conditions, but 
it will be moie profitable to await iuithcr mtoriTiation 
on .sex - phenomena before discussing the question 
lullyx 111 Crepidiila theie is no doubt tii.it scx-chauge 
occurs in young forms when the y'uimg males cannot 
function as males, on the other li.iml, it young males 
settle down on lemales, they undoubtedly remain 
males and function as such for a vaiiable time, which 
may be as long as fiv'^e or# six years or as short as one 
year, but again the underlying factor appears to be 
t^iat.of opportunity to function .as a male, Tlie 
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developpicnt of the male, 
is certainly iudepeitdent ' 

apparently is that of- ,the jfem^e «dx eleiftejht^^^ 
since Crepidula br^ds almost cbutinuitiusly from,: 
about March to December. * , 

The males of Crepidula can certainly recognise 
females by some ])artic¥lar sense as yet unknown, 
as will be seen from the following facts. In examin- 
ing a large number of chains of Crepidula (see Orton, 
1909, loc. cit ), small to medium Crepidula were often 
found isolated and ^settled on tlie left-hand side ol 
the females. Now this is the wrong side to permit 
bf copulation, but in spite of the fact that copulation 
could not be effected these individuals were found 
to have an unusually lat and extensible penis capable 
of stretching probably twice as far as usual. In the 
experimental observations described above it was 
found that isolated Crepidula— certainly not older 
than tho.se settled m the wrong place — ^had their 
penis absorbed. The comlusion is obviously reached 
that the males on the females knew that the latter 
were tliere and tried their best to reach them, whilst 
the totally isolated oikjs have resigned themselves 
unreservediy to a c()m]ilcte sex-change It is only 
since proof" has been obtained of rapid sex-changc 
following complete isofition that a satisfactory 
explanation could be given for the phenomena of 
the misplaced males, but the explanation given 
above has for a long tune been suspected of being 
the correct one. J. H. Orton. 

Marine Biological Laboratory, 1 'hc Hoe, 

Plymouth, july 25, 







up with the Bntish Hercynian range, but are separsf^di, 
therefrom by a distance of ocean above 2000 rnilei^.' ^ 
.To lessen this distance, and bring it within a 
reasonable distance of the British Hercynian range 
for joining-up purposes, wc cannot allow any bending 
of the American continent. Any alteration in the 
relative positions of North and South America 
throws the direction of the Appalachians out 
absolutely and entirely. The only way the joinmg-up 
can be done for both tlie Zwarte Bergen-Buenos 
Ayres range and the Hercynian range on both sides 
of the Atlantic is cither (i) a great movement of 
the Eurasian continent south-west, or (2) a movement 
of the African continent south to a distance (^f about 
500 miles from its present position, and at the same 
time a rotation about an axis somewhere in the 
neighbourhood of Suez (for example) ol not less 
than 50“. 

In (ttlier words, since the Iracturc, cither the 
Eurasian continent has been rotated in a general 
S.E. direction (clockwise) or the African and Indian 
masses in a N.E, direction (counter-clockwise), or both 
these motions have taken place, from a centre 
somewhere m the Sucz-Madcira Islands line. 

Are the Himalayas, the Carpathians, the Alpine 
system, the Atlas Mountains, the result ol the 
clashing together ol the Afncan-lndian, European- 
Asiatic continents by these movements ^ As Prof. 
Sollas has reminded me, the first woid on Wegener’s 


Wegener’s Displacement Theory. 

' I QUITE agree with Mr Lake’ - remarks (July 15, 
p. 77) as to the imsuibd'ulity ol the tracing-paper 
method of investigritmg the merits of Wegener’s 
hypothesis. All wlio wish to pursue the subject will 
do well to adopt Ins suggestions as to the practical 
method. 

For some tunc I have been engaged on the subject, 
and, though i must plead guilty to the use of the 
tracing-paper method 111 the lust instance — and 
there is this to be said in its defence, that we arc 
attacking tlic master witli lus own weapon — results 
certainly warrant Mr Lake’s mild censure that for 
the truth of Wegener’s theory to be accepted we 
must also believe m a great degree of plasticity for 
the earth’s crust 

If the American coast be superimposed on that of 
Africa, the parts that coiudde (according to Wegener, 
with a divergence ol nev(’r more than 100 kilometres) 
are confined to that represented on the African coast 
by the distance from Kamcrun to a point slightly 
north of the mouth of the Orange River. There is a 
divergence along the coast of Cape Colony, and an 
angle of appioxituately 13" between the superimposed 
coast of South America (N.E coast of Brazil, etc ) 
and the Afnc.ui coast along tlie Gold Coast, Ivory 
Coast, Liberia, etc 'I Ik se divergences may be 
easily accounted lor by comparativclv recent denuda- 
tion, or fracture 

Assuming the tmih of Iracturc— after Wegener — 
along the line Kanionm to Onuige River, the Zwarte 
Bergen of (Aipe Colony certainly do fall into jdace 
exactly with tlie Permian cordillera ol the Pampas 
Buf this added coincidence meielv leads us into 
greater dilliculty. Lor to make the superimposed 
American coast coincide with the African coast in 
this manner, we have to swing the Amcncan ccmtincnt 
through an angle of 45° Irofii its present position . 

Tliis leaves us with Newfoundland irf the position 
approTumatbly 45 W., 32 N.^rrin the Atlantic Ocean. 


theory lies with the astronomers and physicists. 
To them 1 leave the task ol finding a force which 
has acted in two parallel directions west on the 
North and Soiitli American continents, making their 
advance west without rotation relative to each other 
and overcoming the resistance at the expense of the 
Andes Cordillera and its continuation in North 
America, and has at the same lime driven the Eurasian 
and Asiatic continents south-east and the African- 
Indian continent north-east (relative to the Ameiicas) 
with such determination that the great folding of 
the Himalayas- Alps line resulted — and waited until 
Tertiary times to do most of it. 

K. R Roe-Thompson. 

St. Edward’s, Oxford. 

The Elliptic Logarithmic Spiral. 

I AM much obliged to Mr. Wright for his correction 
(Nature, July 8, p. 40). I had made a search in 
English and ('onlinental books on curves and con- . 
j chided that this spiral had been overlooked as a 
curve. But it appears to have been recognised in 
I connexion nith the spherical pendulum Prof. Lamb 
in his ” Dynamics,” {) 288, as I now find, refeis to 
the curve as “a kind oi elliptic spiral,” and Dr. 
Besant describes it as ” an ellipse gradually shrinking 
in size ” 

1 take, liowever, a little unction in having given 
the curv.e a name, especially as it seems to be of 
importance in damped elastic systems with one 
degiee of freedom, and in fact it may be called 
characteristic Thus m the elastic system without 
friction, the force displacement diagram is a straight, 
line; with fluid friction varying as the velocity, 
have the elliptic logarithmic spiral, and with solid,, 
friction, a scries of parallelogram.s. The dissipation 
per cycle, its rate during the cycle, as well as whfilt 
j may be termed the timbre of the motion, are in thljl*., 
view brought out very clearly, H. S. RqwelIj^^^ - 
1 15 Bq^n Rpad, W,4. , 
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’ to their^l^hen I have 

''bdelitu struck by the dearth of information as to their 
■ mating habits. My observations have revealed a 
;^^ovel point which I wish to record ; and, in order to, 
rdiscuss its significance, I present first a brief summary 
iA(Of certain points relative to saw-lly breeding. 

' i. Females of Athalia Hneolata Lep., on collecting, 
were found to be greatly outnumbered by the males ; 

, they paired frequently and probably were polyan- 
drous. (The writer has a paper on this in the press ) 

2. In certain species, eg. Pnstiphora pallipes T-ep , 
the male is excessively rare. 

3, In certain species, e.g. Allantm [Emphytus) 
palhpes Spin., no male has been taken or bred. 

’4. Some 30 species produce males only by partheno- 
genesis ; some 13, females only by parthenogenesis ; 
about 6 produce both sexes similarly. (See lists of 
Cameron and Enslin.) 

5 A large number of species other than the above 
are facultatively parthenogenetic, and future work 
will greatly extend the list. (See work of Miss 
Chawner and the writer.) 

6 Certain species, in captivity at any rate, refuse 
to pair (Sec work of Fletcher, Miss Chawner, and 
the writer.) 

7. PTmales of Platycampus luridiventns Fall., after 
persistently ignoring the males, may lay eggs 
parthenogenetically while kept with their food plant 
under a glass vessel and m the pro.sence of the males. 
(Writer’.s observation.) 

8. Virgin females of Phymatocera atenima Kl., 
after laying eggs (which gave healthy larvae) paired 
with males presented to them. Unfortunately the 
females were about spent before pairing and did not 
lay again 

9. A virgin female ol Nematinii'i hiieus Pan/ , after 
laying eggs which gave healthy larvjc, paired with a 
male and then, subsequently, laid other eggs. Un- 
fortunately, through the wilting of the alder twigs, 
which 1 was compelled to use instead of young trees, 
I have been unable to rear the presumably feitihseil 
eggs which were laid after the asexual batch. I 
cannot state, thercfoie, whether this female's par- 
thenogenc'tic ohspnng are different in legard to sex 
ratio or w germinal constitution from* the offspring 
of the bail h produced after fertilisation. This I am 
hoping to elucidate later m this season by the use of 
other siiecics. 

Points 1-4 aie fairly well known, but Nos. 5 and 6 
are probably known only to tlie few workers who have 
studied the group, while Nos. 7, 8, and 9 result from 
my studies, and being new, so far as I am aware, 
they form the raison d’etre of this note. 

These facts warrant‘thc suggestion that in saw-llies 
the total sexual or partial sexual indifference of the 
sexes is a rnetliod W regulating {a) the numerical 
balance of the sexes c#hd, tpso facto, [b) the amount of 
amphimixis necessary for the preservation of the 
species. 

Again, the female saw-fly, by refusing or'iicccpting 
fertilisation, or by first refusing the male, then laying 
asexually, next accepting fertilisation and, lastly, 
laying jirosumably fertilised eggs, achieves the same 
ends as the queen bee, which after fertilisation, pro- 
duces females and workers from fertilised eggs, and 
males (drones) from unfertilised eggs. (This assump- 
tion, of course, rests upon the fact that the chromo- 
some'complement of the females and workers is twice 
^at of the drones.) 

The JBurylvil value. , of the parthenogenetic pro- 
both sojgesvin 


obscur^ by"' its being ’ a laboratory" obseiyatipn, 
isolated, and uncorrelatcd with a knowledge Of ,Whht 
occurs in nature or with such a fact as I have.jhst 
presented. Doubtless males only may be produced, 
in nature by certain females, but my observation ' 
suggests two further possibilities— that (1), in nature,,',^ 
certain females of a species may lay male-producinjg ' 
eggs and, subsequently, after. fcTlilisation, eggs 
producing both sexes , (2) a certain number of females 
arc set apart as virgins fur producing males only, 
while otheis pair aiul pioduce both sexes. (There 
is too, of course, the remote possibility that fertilised 
eggs may yield only females sometimes.) ^ 

Mhth such a range of possibilities for tlie production 
of the sexes the process of gametogcnesis in sawnflies 
is likely to prove more compiRated than* has 
hitherto been supposed and may account for recent 
anomalous results 

Assistance in prosecuting the work has been 
rendered through a grant from the Jlritish Association, 
A. 1 ) Pl-ACPCK. '■ 
Zoological Dept., Armstrong College 
(University of Durham), Newcastlc-on-Tyne. 


Some Significant Relations in the Quantum - 
Theory of Spectra. 

The non-radiating 01 bits of Bohr’s atom are given 
by the relation 

47r“;i/^E ' - 

The frequency of the wave emitted in jumping from 
one orbit to another is given by the energy relation 
A„, . . , ( 2 ) 

or . • ,(3) . 

The convergence frcqueni u'.s, given by the values 
of in eipiai to inflnity in (3), are given by 




( 4 ) 


and corri'spond to radiation emitted by an electron 
falling into the orbit a„ from rest at infinite distance. 
The freipioncy p„ involves t„ for only one orbit, 
and may be regarded as associated with that orbit. ■ 
Between (r) and (4) we have immediately 

= constant. . . (5) 

Or, the frequency associated w ith an orbit is inversely 
proportional to the radius of the orbit for the same, 
kind of atom. 

Tjie average kinetic energy of a particle describing 
H S H M of amplitude a„ and Irequency (instead 
of the oibital frequency n~ .\n^ine~E''^lPh^) is 

-constant . . (6) 

for the convergence frotjueiK k's of the same atom. ^ 

In his theory of rhemieal reaction and reactivity 
(Transactions of the Faraday Society, vol. xvli. 
Part 3, May 1922) Baly assumes (1) that an atom Cftn 
gam or lose energy in terms of the elementary quantum 
of energy ; (2) that the physical change, a.ttei^mg 
such gam or loss of energy, occupies a definite p^oa 
of time which is the same for all atoms ; (3) thikt the 
elAnentary quanta of alFatoirrs are integrall multiples 
of a fundamental unit which very prohiibly is, the 

pi the .hydroge^tt^ ' 
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Equation (2) means physicall}^ that the enw^ 
difference hv is transferred from' the atom to tBe 
ether, where it resides as the energy of vibration of a 
shell of ether, the radius of the shell expanding 
with the velocity of light. Baly’s second assumption 
gives us the thickness of this .shell. If the time 
occupied m releasing ttie energy Ai/ -= A„ . - A„ be 
k seconds, the number of wave-lengths generated is 
hv. The thickness of the shell is therefore 

kvX-kc, . . (7) 

which is constant and indepeiuh'iit of frequency 

Again, as the eneigy radiated is hv, and the number 
of pulses equal to liv, the energy radiated per period 
of vibration, or the energy in a shell of ether of the 
thickness of one wave-length, is ecpial to 

fyi- consult . . (8) 

It IS interesting to note that Jialy’s thinl assum- 
tion, vu. 

( 9 ) 

makes the constants of et[uations (5) and ((>) identical 
for all atoms fan similar identitv of the constant 
of equation (H) it is luaessarv that, like h, 

. . (10) 

Saiyj:,ni)ka Kay. 

University College, London, \V C 1, 

July 12 


Extraction of Radiolaria from Oozes. 

I HAVE recently obtained some doep-.sea radiolarian 
ooze from which I am endeavouring to (‘xtract the 
shells witli as little damage to them as jiossiblc. I 
have tiled the method adv’ocated by Mi. Martin J 
Cole, in which disintegration is In ought about by 
prolonged boding with a strong solution of sodium 
carbonate, and also another method in which the 
deposit is boiled with a saturated solution of sodium 
acetate, cooled till crvstalli.satiou has taken place, 
and then warmed till the mass has melted and 
boiled again, repeating this process several times 
Although the smaller shells arc successfully extracted 
by this means, I come across many large fragments 
of beautiful silicious formation, evidently the result 
of the breaking up of larger and more delicate (>m‘S 
I wonder if any leaders of Na’UJKi., could tell me 
of a better method of extraction, whereby I may 
obtain these larger ones entire ^ If .so, I shall be 
extremely grateful Ivvidently the above methods 
of extraction arc too drastic for these more delicate 
forms. H L. Thomas 

Dyffryn Vicarage, Neath, S Wales, 

July 10, Tq22 


Mr. Thomas does not state whether his radiolaiian 
oozes are recent or fossil The two methods wLicli 
he has employed aie pnmarily intended fcir the dis- 
integration ot fossil earths such as the Barbados 
material, and as they depend for their efficiency on the 
disruptive action of crystallisation and the .solvent 
action of alkalis on silica, they arc necessarily more 
drastic in their action than is necessary foi the 
cleaning of recent deposits 

Recent radiolarian deposits differ greatly in theii 
nature, according to the rate of deposition and the 
depth. In some cases where the 00/e has been 
rapidly formed it requires no fuithcr treatment than 
washing under a gentle stream of water on sieve's 
of various grades. Tins method has the additional 
advantage of preserving the calcareous organisms, 
which are retailed on the coarser sieves witi) the 
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larger . R^plaixia, , th^dugh 

; all ^yes the diatoms^ be sejparat^ 

from we tffmkly water by dhitriafion and decanting. 
If it is not desired to retain the'^calcarebud fohna the 
material may be treated with nitric acid. The 
general treatment be found in Cross and Cole's 
^ Modern Microscopy,” pp. 257-261 (Bailliere, Tindall 
and Cox, 1922). 

Some recent radiolarian oozes have come under my/ 
notice m which the rate of deposition lias been so 
slow' that the material is already m a subfossil 
condition, laminated m stiucture, aiifl with the 
organisms more or less infiltrated with manganese. 
Such oozes are refractorv^ ; they contain scarcely any 
calcareous matter anti .so arc resistant to acid treat- 
ment. They can be broken down only by repeated 
treatment witli hot .soda solution alternated with 
drying, and .such methods are necessarily destructive 
to delicate organic structures like the larger forms of 
Radiolaria. Arthur Kart. and. 


An Attempt to Influence the Rate of Radioactive 

Disintegration by Use of Penetrating Radiation. 

iNVEsiiGAiioNh cained out by Jiliis (Proc Roy, 
Soc. 101, I, 1922) at the Cavendish laboiatory lead 
to the tontlusioii that quantum dvnamics probably 
apply to till* nucleus of the atom and lend support 
to the assumption that the emission of 7-iav.s from 
the micleus precedes the disintegiatioii process Thus 
highly interesting li> potliesis .siigge.sted an investiga- 
tion wliethei the rate ol radioactive disintegration 
can be inlliienccd by expo.sing tlie substance to the 
action ol penetrating radial ion Could the nucleus 
be induced I0 lake up a y-ray imjuilso supplied by 
an exterior source, it would mean a ('hange m its 
stability and so most piobabiy m the rati* of its dis- 
integration As y-ray source about 800 mg. radium 
clement were used, and experiments carni'd out wuth 
uranium m radioactiv'c cquilihiium witli UX and 
with radium D m equilibrium with radium E. 

fa) Jlxpcruuenis ivith Uyaunun — 'I'he tlnn-walJed 
glass lube coiitainmg the radium prejia ration was 
placed for six weeks on a 2 mm. 'thick la)ei of uranium 
oxide of i cm.® surface . by this aiiangenieiit practi- 
cally all kinds of y-rays emitted by the radium and 
all /t-rays except the very .soft ones reached the 
uranium preparation Hy measuring tlie /i-radiation 
of the nrunium X in equilibrium with uranium before 
and after the experiment no change amomitiiig to 
more tlian o-i per cent m tlie activity could be de- 
tected 

Now, from the uranium quantity used, about 
15,000 atoms break down in one sei'ond, so we can 
conclude Irom this negative result that the natural 
disintegration of our uranium jireparation was cer- 
lainly not followed by an artilicial disintegiation of 
more than 15 atoms per second The radium pre- 
paration employed emits about to” y-rav quanta in 
the time unit, about 01 of w^iich was absorbed by 
the uranium atoms, so it follows that the absorption 
of 15/10’” of tlie emitted y-impulses by the nuclei of 
the uranMurn atoms would have already been sufficient 
to produce a detectable change in the rate of the 
disintegration of the uranium. 

{b) Experiment}, with Radium D. — 1-2 g ladiolead 
chloride from Joachirnsthal of t cm.® surface was^** 
treateil in the .same way as the uranium oxide for ' 
51 days The /i-activity due to KaK 111 equilibrium 
with Ral) measured befoie and after the experiment 
showed no difference amounting to more than 0*2 
per cent. Preliminary experiments with X-rays h&ve.;' 
similarly ^iven a negative result, G. Heyesy^^- ■ 

University, Copenhagen,. July ii, 1^22. T 
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/ ^ Black Coral 

By Prof. Sydney J. Hickson, F.R.S., The University, Manchester. 
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I N a short article by Prof. J. Stanley Gardiner 
published in Nature of December 15, 1921 (vol. 
108, p. 505), attention was directed to the use of black 
coral by the natives of Java for making bracelets 
which are believed to act as a cure for rheumatism 
and to the widespread belief, “ from Sue/ to the most 
distant parts of the Pacific,’' in the efficacy of certain 
magical powers of this substance. The use of black 
coral lor this purpose is not only very widespread at 
the present day but has been prevalent also among 
both barbaric and ( ivihsed races from time immemorial. 
The avTiiriiOc^; ot the aiK'ient Greeks was in ail proba- 
bility a kind of black coral, and was used as an antidote 
to the stin.gs of scorpions and for other medical and 
magical purposes. According to some of the older 
writers the herb given by Mercury to Ulysses as a 
charm to protect him from ('iree was a piece of Anti- 
pathes. Rumphius quotes Salmusiiis as having written 
111 hts notes on Solinus that Antipathes was used as a 
protedion against sorcery. Pliny refers to it in his 
alphalietual list of stones. He says, Hook XXXVll., 
riiapter S4, “ Antipathes is black and not transparent : 
the mode of testing for it is by boiling it in milk, to 
which, if genuine, it imparts an odour (?) like that 
of myrrh.” Dioscorides regarded Antipathes as a 
kind f)f black ('oral which was possessed of certain 
medical properties. 

These and other references t(^, the substance by 
ancient Greek and Roman authors do not, it is true, 
give us any certain clue as to the identity of their 
Antipathes, and it is only by indirect circumstantial 
evidence that the conclusion is arrived at that it was 
the axis of one (d two or three kinds of marine 
flexible coial. 

The definition of the word ” corallium ” as used m 
the tinm ol Pliny may be derived from the comment 
he make - upon (lorgonia. “ (iorgonia#nihil almd est 
quam (iiialinm- riommis causa, quod m duritiam 
lapidis miitatur emollitnm m man ; hanc fascina- 
tionibiis resistcre adfirmant.” 

There is no truth m the belief that corals are soft 
in the sea and become hard when exposed to the air, 
and we cannot, m modern times, accept the statement 
that the) have the pow'er of resisting fascinations; 
but It IS reasonable to interpret this definition b\ 
Pliny to mean that to the Romans of his time coral 
was a marine substance with a soft cortex when fresh 
and tliat it was ('ommonly believed to possess < ertam 
magical properties. 

Pliny's milk test for Antipathes is inteivstmg but 
unfortunately very obscure. 'I'he phrase he uses is 
“ experimentum eius, ut coquatur m lacte : facit enim 
id murrae simile.” Hut similar to myrrh in what 
respect? In odour, m colour, or m form? Scflinus 
considers it to have been similar to myrrh in odour 
(Collect. V. 26), but other authors have interpreted 
Plmy to mean similar to myrrh m colour. 1 have 
recently applied this test to a piece of Antipathes in 
my possession and have found after prolonged boiling 
in milk there a faint.pdour resembling that of heated 


myrrh, but the colour of neitlier the milk nor the 
coral seems to bo m any way affected, h'or this reason 
1 am inclined to believe, until my experiments on 
this subject arc extended, that Pliny meant to say 
” similar in odour to ni) rrh." 

Let us turn now to another tragmentary indication of 
the aiK'ient use of bku k (oral. The word “ coral ” is 
to be found in two texts of the English version of the 
Hible (Job xxviii. 18 and E/ekicI xxvii. 16). Prof, 
Peake has kindly informed me tliat Gesenius and other 
commentators ('onsider that the Ilchrcw word “ Ra- 
moth ” which is translated ” coral " in the E.V. 
means ” black coral,” and that tlie w'ord ” Peninim ” 
whuh IS translated “rubies” in the E.V. really 
means “ red eonal.” Thus Job xxviii. vei^e 18 should 
read : “ No mention should be made of^ black coral 
or of pearls: for the price of wisdom is above red 
coral.” 1 am not ('ompetent to form any definite 
opinion on the views ot these commentators; but if 
they are right and black coral w'as known to the 
aiK'icnt Jews there may also be some explanation of 
a remarkable passage in the writings of Josephus. 

In his liook on the Antiquities of the Jews (i. 3. 6) 
Josephus relates that according to Herosus, the 
Chaldean, there is still some part (T Noah’s Ark in 
Armenia, and the natives carry off pieces of the 
bitumen (pilch?) from it lo make into amulets for 
averting miseliiel. \Vc have m tins passage reference 
to a substanic like bitumen {i e. black and flexible 
when heat(‘d) wliK'h was made into bracelets and 
belicvT'd lo possess magual properties. Of course, 
it may not have been lilack coral at all, but if black 
( oral a('c()mpanied liy liie beliefs in its eflicacy against 
evils ot many kinds was transported to distant parts 
of the world, as we know red coral was transported at 
that period, it would not be remarkable if it became 
associated with the Noah’s Ark m)th. It would be a 
I matter of great interest if scholars learned m Jewish 
I antKiuities ('ould throw some further light on the use 
ol cither hku'k or red coral by the (hildten of Israel 
ill early times 

'I’he making of amulets from the pitdi of Noah’s 
Ark, and their use lor averting mischief, brings us 
hack to the statemc'iit in the aiticle m Naturp: 
mentioned aliov’e that the natives of Java make 
brac'elcts of black coral for curing rlieiimatism. The 
^ most (ornplete at'counl of this sujierstition in the 
Malay Archipelago is to he founcl in Rumphius’s 
“ Amhoiiisch Kruidhijck ” (xii. p. 195), published in - 
1750, in the artii'lc on CoralUuni nigrum or Accarbmr 
[ liam. Rumphius says that the natives make bracelets 
of It by soaking it in cocoa-nut oil and bending it 
' into the form rcaiuircd over a slow file while smearing 
it all the time with oil. It is then polished with a 
rough leaf. Sometimes it is inlaid with gold or silver 
ornaments. It is supposed to cuiilcr on the wearer 
all kinds of blessings {zegcningen) and to protect him 
from sorcery. It is sometimes made into sceptres for 
the chiefs and is also made into a powder by grinding * 
! 'with a stone, mixed with water and drunk as a medicine. 
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remedy ; but there'is one point of difference between 
the account given by Rumphius of the use of the 
bracelets in his time and the account given by Mr. 
Pownall in his letter quoted m Naturk. Mr. Pownall 
says the natives maintain that it must be used quite 
plain ; and ornamentation of gold or silver renders 
them quite useless.” Rumphius says that they 
ornament the inside of the bracelets with gold figures 
because they say^ and “ not without reason,” that the 
coral must scratch the skin if it is to do any good. 
We may wonder if Rumphius smiled to himself when 
he wrote the words “ niet zonder reden ” in this 
senterice. 

There were other kinds of Accarbaar or bastard 
corals which were known to the Malays in the time 
of Rumphius and used by them for medicinal purposes, 
but the Accarbaar ttani or CoraUiiim nigrum was 
regarded as^the most important and vras held in the 
highest esteem. Among these was the Accarbaar puli, 
which from’* the figure given by Rumphius was an 
Alcyonarian belonging to the family Isidac and probably 
to tiie type genus Isis. This is of some special intere.st 
as the Mediterranean species of Isis was held in high 
esteem by the Mediterranean races in classical times, 
and was currently believed to represent the petrified 
hair of Isis, But that is another story, and one about 
which only the most fragmentary indications remain. 

The task of identifying the various kinds of black 
coral mentioned by the ancient and later writers up 
to the end of the eighteenth century is extremely 
difficult, as detailed descriptions ot the characters 
upon which the modern classification is based are 
almost entirely lacking. The substance was evidently 
black or brown in colour, it was capable of being bent 
or twisted when subjected to heat, and it was hard 
enough to be given a polished surface. Moreover, 
it may be presumed from various references that it 
was a product of the sea. It might have been, there- 
fore^ the Keratin axis of one of the Plexauridie, of one 
of the Gorgonidae or of one of the Antipathana, or, 
finally, of Gerardta savalia. 

The Accarbaar iiam of Rumphius was probably a 
Plexaurid. The figure of the stript coral that 
Rumphius gives is not conclusive but quite consistent 
with this identification. In the description of the 
coenenchym which covers the axis, when it is fresh, he 
uses the Dutch work Schorse, i.e, bark, whereas in 
the description of another Accarbaar winch is almost 
certainly a Gorgonid he uses the word Korste, t.e, 
crust. In the description of a third Accarbaar which 
is obviously an Antipatharuin he uses the word Slijm, 

’ i.e. slime. With such an accurate observer as Kum- 
phius was, we may assume that the use of these 
different words for the coenendiym .signified a real 
difference in character between tliem. In the Plex- 
auridffi the coenenchym is relatnely thick, in the 
Gorgonidae it is almost invariably much thinner, 
whereas in the Amtipathana it is usually little more 
than a soft and delicate film covering the axis. 
This identification of the Accarbaar ttam of Rumphius 
as a Plexaurid is consistent with Prol. Gardiner’s 
identification of the bracelets obtained by Mr. Pownall 
in Java as the axis of Plexaui^ ; _ , • 
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givetli^sijfettorafonVof ifiy 5 rrh 5 fibofling.jh">^ ^ 
other reasons than this, hov^ever, we may fe$l certtdn ■ ' 
that the Antipathes of Pliny and the earlier writers 
not a Plexaurid. The evidence seems to point to the ’ 
conclusion that the black coral commonly -fused by , 
the ancients was the form mentioned by Imperato 
(1599) as Savaglia and now known to science as 
Gerardia savalta. (Until quite recently Gerardia was 
considered to be an Antipat,harian, but it has now , 
been definitely placed in the order Zoanthidea.) The 
reason for believing that it was Gerardia is that this 
coral grows in the Mediterranean Sea, whilst the ' 
Plexauridae do not, that it attains to great dimensions' 
(a great specimen m the British Museum being two 
metres in height and spreading fan-wise to a width 
of over two metres) and the surface of the branches is 
smooth and devoid of spines. It is possible that in ' 
addition to the Gerardia the main stem of some of 
the species of Antipatharia that are found in the 
Mediterranean Sea may also have been used. Gansius 
in his “ Historia Coralliorum ” (1666) describes a 
species, Antipathes hirsuiwn, found in the Sardinian 
seas which is in length greater than the human stature. 
The axis of such a specimen if polished would be 
difficult to distinguish from that of Gerardia. 

The difficulty of determining the lilack coral of the 
ancients, however, is due to the possibility that they 
may have imported it from the South, in which case 
Plexaurid or Gorgonid coral may also have come into 
use. Thus Pliny says in writing on coral, Nat. Hist, 
xxxii. II, “ Gignityx et m Rubro quidem mari sed 
nigrius item in Persico— vocatur Jace — laudatissimum 
(i.e. red coral) in gallic# sinu circa Stoechades insulas,” 
etc. This passage indicates that the most valuable 
kind of coral known to the Romans came from the 
lies D’Hy^res and other places in the Mediterranean 
Sea, but a black kind was also imported from the 
Red Sea and the Persian Gulf, in which seas the ^ 
Corallium rubrum is not found. 

Black coral I was also known to the Moors in early 
times, and was very probably obtained by the fisher- 
men engaged in the famous red-coral fishery off 
Marsa-al-Kharaz, the modern Bona or Bone on the 
coast of Algeria. The Arabic name for black coral 
was “ yasz ” or “ yusz,” a word which .seems to have „ 
some resemblance to Pliny’s “ jace.” 

These few notes on the use of black coral in early . 
times may seem to be very fragmentary and in- 
conclusive, but they may be, perhaps, sufficient to 
create some interest in and to stimulate further in- 
vestigation in a chapter of zoological mythology which 
has not yet been written. It is probable that classical 
and oricnlal research will reveal a great many more 
references to this substance than are recorded in 
these notes, and it may be expected that the excavations 
of the antiquaries Will bring to our collections some 
specimens of black coral that were used in ancient 
times ; but I think there is sufficient evidence to 
prove that the belief in the magical properties of' 
black coraf is not only widespread at the present ' 
clay but also carries with it the sanction of a traditioR v 
which ha? been transmitted from,']the early^^-^t^^.o^ 1 
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^ T Nliis presidential address delivered before the Royal hiis an 
A Astronomical Society, in connexion with the cele- two sta 
bration «f that society’s centenary (see Nature, June greatly 
' 24, P. Bt 5), Prof. Eddington referred to six great land- in size 

^ -marks of astronomical progress during that century, gaseous 
He pointed out that this was a record of advance which should e 
was continuous, and not in great waves followed bv of such 
, periods of exhaustion. As he further remarked, the conditio 
centre of most rapid progress has shifted from time to in spite 

- time and the various branches of astronomy have had spectra 
their ups and downs. In this second category may exist an 
perhaps be placed the determinations of the parallaxes intensiti 
or distances of the stars, because quite recently a very the stars 
great impetus has been given to this branch of astro- of deten 

' nomy by the introduction of a rapid and effective new hence Ih 
method. 

So long ago as 1837 the first successful attempt to do give ii 
determine the parallax of a star was accomplished by 
llessel, who made his result known in the last month of SPi 

1838, showing that 61 Cygni had a parallax of about r— 

one-third of a second of arc. Since that date this w 
research has been carried on continuously and we have z 20 — 

now catalogues of the parallaxes of a large number of ^ 

stars. Among the observatories measuring trigono- H 

metrical parallaxes to-day, may be mentioned Alleg- 
heny. Dearborn, Greenwich, McCormick, Mount Wilson (o — 
Oxford (Radcliffe), Swart hmore, and Yerkes, and these > 
institutions secure material which provides about three - 
or four hundred parallaxes a year. ^ 

It is interesting to note that-in the early days it was HO — 

thought that the brightest stars ♦ere the nearest to us, z 

and therefore attempts were first made to determine 
their distances. It was soon found, however, that 
estimates of distance based upon apparent magnitude “1^ — 
were wholly futile, for the greater number of the larger 
parallaxes determined were of stars of the fifth, sixth 
and fainter magnitudes. 

- The woi 1 : of measuring the parallax of #1 star mav be 

considered one of the most delicate operations in^he i 

whole field of practical astronomy. There arc three caicidted. 
methods available. The absolute method consists m 

making meridian observations at different times of the and the d 
ye-dT and then studying the resulting places after all Adams an 

known corrections have been made. The differential To detc 
method may be classed under two sub-heads. The three diffe 
hrst consists in measuring the position of the star to be the trigon 
studied in relation to neighbouring stars at different proper mo 
times of the year, I^ the neighbouring stars in the first, and i 
held of view of the telescope be close to the star under The firs 
examination, a wire micrometer is used, but if distant, classificati^ 
the hehometer is the more efficient mstriimont. The ments of li 

second differential method utilises the sensitive plate eve estima 

and consists m photographing a star region at different valuable uj 
times and eventually measuring the positions of the tion of stai 
^lar in question m relation to the neighbouring stars. classificatk 
It was not until the year 1914 that the spectroscope made and i 
W applied to the determination of stellar distances, It is nex 
1 method now in use is that originated and curves for 
and other astronomers grottps of 1 
h! Wilson. Observatory in California, it is 


By Dr: WiLLiAni J. S. Lockyer. ^ 


hiis an appreciable effect on its spectrum. 
two stars have the same type of spectrum buC'diifer ' 
greatly in lurnmosity they will probably differ greatly 
in size, density, and in depth of their surrounding-, 
gaseous atmospheres. If this be so, then their sp.ecfra' 
should exhibit variations in the intensity and character 
of such lines as are peculiarly sensitive to the physic^ 
conditions of the ga.ses in which they find their origin, 
in spite of the general correspondence between the two 
spectra. If, as Prof. Adams states, “ such variations 
exist and a relationship can be derived between the 
intensities of these lines and the intrinsic brightness of 
the stars in which they oc< ur, wt have available a means 
of determining the absolute magnitudes ^ of stars, and 
hence their distances.” 

It has been found that certain lines m st jllar Spectra 
do give indications of variation with absolute magnitude, 

SPECTRA TYPES F6 «c F7. UNES 4078 6ft*, <<072 Ft, 
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ABSOLUTE MAGNITUDE 


I tC. I. 

has been det«- 

SiKited!^ ••t's«olulu magnitude can be icad oil the curve and the parall« 

and the detection of them we owe to Mertzsprung and 
Adams and Kohlsehutter. 

To determine the absolute magnitudes of stars any of 
three different sources of data can be utilised, namely 
the trigonometrical parallaxes, parallactic motions, or 
! proper motions. The most serviceable of these is the 
first, and reference to this alone will be made here. 

Ihe first step in the process is to have available a 
classification of star spectra based on detailed measure- 
ments of line intensities instead of on the more general 
eye estimations, estimations winch have been extremely 
valuable up to the present time for the general classifica- 
tion of stars but are now superseded. Such a detailed 
classification for many of the brighter stars has been 
made and is being rapidly extended. 

It is next necessary to construct a senes of reduction 
curves for each type or class of spectrum or for small 
grottps of types (see Fig. 1). These curves are based- 

« star is its apparent matfnituifc when 
dHtanec. (Unit (n«tance= Parallax of f . 
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on the calculation of absolute magnitude 
rleterlnined from the apparent magnitudes (which are 
known) and from the trigonometrical parallaxes (also 
known) obtained from one or other of the methods 
previously descril)ed. ThiP equation for this compula- 
tion is as follows ; 


Absolute Mag ^Apparent Mag. + 5 + 5 log (Parallax). 

Stars of the same type of spectrum but of different 
absolute magnitudes are then compared with one 
another and tlu* relative intensities of selected pairs 
of lines carefully measured. Curves are then drawn 
showing as ordinates the observed differences of inten- 
sities for ea( h .selected pair of lines, and as absci.ssae the 
absolute magnitudes. 

- With these data it is a simple mattei to determine the 
parallax of any star. 'I'luis, it is only necessary to (1) 
determine first its type of spectrum, (2) measure the 
differences ol intensities of certain lines in it and refer 
these values to the curves for that type : the next step 
is to (3) note from the curve the corresponding absolute 
magnitude, and lastly (4) determine the parallax from 
this absolute magnitude liy means oi the same formula 
as given above Imt arranged in a different order, thus ; 

5 log (parallax) = .‘\bso]ute Mag. - Apparent Mag. -5, 

in which all the members on the right-hand side of the 
equation are now known cjuantilies. 

Thus a single photograph of the spectrum of a star is 
sufficient for the determination of the star’s distance. 
Naturally greater accuracy is obtained when more than 
one photograph is examined and several pairs of lines 
in them are used, hut this involves very little extra 
labour. 

The rapidity vvitli which the determinations of 
parallax ran be secured, when once the lundamental 
curv'es are formed, is far in excess ot that of the older 
methods. The large powerful instruments ot the 
present day are capable of photographing the spei'tra 
of very faint slurs, so that a rajiid survey of the wiiole 
heavens, at any rate to stars of aliout magnitude 6*5, 
will be a( eomplished in the near future. 

At the recent meeting of the International Astro- 
nomical Union in Koine, great attention was jiaid to 
organising this work on an international basis. The 
Parallax Commission pointed out that there is a large 
amount ot latent inlormation regarding stellar distances 
in the long senes of spectrograms olitained for other 
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A year ago the spectro.scopic determilldtiBha of, . 
parallax were confined entirely to the United States at 
the Observatories of Mount Wilson and Harvard 
College. The Astropliysical Observatory at Victoria, 
B.C., now proposes to examine their slit spectrograms 
for this purpose. 

In this country the only observatory occupied at 
present with this work is the Norman Lock^'er Observa- 
tory at Sidmouth. For more than a year the large 
collection of spectrograms has been undergoing measure-^ 
ments in this connexion, and a large number of new* 
photographs has been taken. An interesting point in 
this observatory’s work is that the measurements of 
tlie intensity differences between pairs of lines are being 
determined b\ a method originated 'by the writer, 
which IS different from either of those used at the 
American observatories. Thus an independent check 
on the American results is rendered pos.sibic. 

It is necessary to point out, however, that this 
research on so large a scale could not have been under- 
taken had it not been for the opportune assi.stance 
rendered by the Department of Scientific and Industrial 
Ke.search. This Department appointed Mr, W. B. 
Rimmer, D I.C., in July 1921 as a research assistant, 
and his appointment was due to terminate towards 
the latter end of this vear. It is with very great 
satisfaction that it may now be .stated that it has 
been extended to September of next year. The 
work IS so far advanced that now most oi the 
fundamental curves are completed. It is hoped,' 
therefoic, to publish shortly the spectro.scupic paral- 
laxes of about 500 stars^ follow'cd after a short interval 
by another 500, 9 ^ 

"ft IS sati'>tactory, therefore, to record that 111 this 
new impetus given to the investigation ot the distances 
of the stars, this country is taking a part, and it is hoped 
that other observ'atories here which have useful material 
will join in and discuss U from this point of viewc 

This line of research should also provide an interesting 
field ot work /or the amateur astronomer. 'I’he iiistru- 
inental e(juipment required need be only on a moderate 
scale, lor a five-inch telescope, fitted with a suitable 
prism, would meet the ease, it a larger one weie not 
available. It is a definite and straightlorward piece 
ot research which would be a valuable conlnbution to 
astronomy. 


Short-wave Directional Wireless Telegraph. 

By ('. S. Franklin. 


D irectional wireless leleuraphy is by no 
means a new development tor Hertz made 
use of reflectors at the transmitting as well as the 
receiving ends in order to augment the effects, and 
to prove that the electric waves which he had dis- 
covered olieyed, to a considerable degree, the ordinary 
optical laws of reflection. Senatore Marconi, in his 
earliest endeavours to develop a telegraph svstem 
using electric waves, also ^*mplo)ed reflectors t(\ in- 
crease the range and get directional working. 

* From a paper read before the Institution of Electrical Enginecra on 
May 3. ' 1; 
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The discovery by Marconi of the great increase of 
range olTlained by"^ the use ot longer wsaves, and the 
earthed vertW aerial, practically stopped develop- 
ment on directional lines for the time being. The 
demand ftf the time was lor increased ranges ; and as 
the first practical application of wireless telegraphy, 
namelyj^'orking to and betw^cen ships, re(]uired “all 
round ’^working, there was very little call for directional 
systems. 

" To-day the range has arrived at the maximum 
possible on the earth, and the wave-length has in- 
creased to such an extent that? .the jfrequiBncies 
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Tr:^T " .uowimng very 
’ — ™ although th^ 4 eVielopm^t, during 
. Akt jfitst four years, of nearly pure continuous-wave 
transmitters, and of receivers with vastly improved 
selective powers has eased the problem, the time will 
soon arrive when the only way of increasinn tlic number 
of possible services will be by employing systems 
having good directional characteristics. 

There are, broadly, two general classes of directional 
aerial systems : (a) 'J'hose having the general character- 
istic that their directional power or polar curves are 
nearly independent of their dimensions. The directional 
result is obtained by opposing the effects of a number 
of aerials, or parts of an aerial with suitable phasing 
adjustments, the degree of opposition being a function 
of the direction. Systems of this class mav be made 
small compared with the wave-length employed ; for 
tlie purposes of position finding, and as receiving 
systems enabling interference to be eliminated from 
several directions, they have already been developed 
to a considerable degree. The simplest e.xamplc of 
this (lass is the well-known frame aerial, (h) TJiose 
liav ing the general characteristic that their directional 
power or polar curves depend on their dimensions 
relative to the wave-length employed. In this class 
the diretlional result is obtained by adding the elfe(.t 
ot a number of aerials, or parts of an aerial, when 
working m the refiuired direction. I'he underlyino 
firmnple is that the effects, for the rec] Hired direction 
are integrated over a wide front in [iroportion to the 
wave-length. Such systems can, therefore, have small 
dimensions cmly when using short waves, and this 
fait makes their development diffic'ult 
.\s examples of such systems may be inentKmed- - 

(1) Kefledor systems m genertll," 

(2) Sv'stems composed of lines of aerials, at right 

angles to the working direction correctly ad- 
justed as regard.s phase, 

(3) 'I'he Beverage long, horizontal receiving aerials. 
The reflector system w^as the first tried for wireless 

telegraphv, I he use of reflectors of reasonable 
fhmensioiis however, implies very shorti* waves of the 
order of a lew metres^ and the very high attenuation 
of such waves over land or sea, and the difficulty of 
getting mucfi pciwer into them, tended to make early 
attempts very discouraging. 

I he investigation was commenced bv .Senatore 
IVhmorii m Italy in 1916, with the idea of developing 
the use ol verv short wave.s, combined with reflec tor^! 
for (crtain war purposes. 

Fhe wav'cs used wen; 2 metres and 3 metres. Tlie 
only interference expej;ierice(i with such waves is frcmi 
motor boats and motor cars, for these nuudmies ap- 
parently emit waiv'es from near o up to about 40 metres 
in length. A coupled-c'irt uit spark transmitter wais 
developed, the primar> having an air condenser and 
spark in compressed air. B)^ this means a moderate 
amount ot energy wais obtained, and the small spark- 
gap in compressed air proved to have very low resistance, 
the decrement of the waves emitted was judged to 
be of the order of 0-03. The receiver used wms a 
-carefully picked crystal, while the reflectors employed 
were made of a number of strips or wire.s tuned to the 
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on Acytiniirical ijvitlittie aerial 

-- — The transmitting Vak arranged 

so that it could be revmlved and the effects studied 
at the receiver. 

Reflectors having apertures up to 3^ wave-lengths 
were tested, and the incusvired polar curves agreed 
very well indeed with the theoretical (mrves. The use 
of two reflectors with apertures of wave-lengths, 

one at the transmitter and one at the receiver, increased 
the working range about 3 limes. 

The.se Italian experiments showed that good direc- 
tional working could be obtained with reflectors 
properly proportioned with respect to the wave-length.' 
I he attenuation ov’er sea lor the w av e-length used was 
found to be very higli, and with the apparatus available 
the maximum range obtained was (> miles. 

The exjierinients were continued at Carnarv^on in 
1917- With an improved c'om{)ressed-air spark trans- 
mitter, a 3-nietre wave and a letlector Jiaving an 
aperture ot 2 wave-lengths, ami a inaglil of 1-5 wave- 
lengths, a range ol over 20 miles was (»1 lained to a 
rcceiv’^er without a receiv'ing reflector. J he e.xperiments 
at (arnaivmn brought into prominence a property of 
wavT propagation which is not generallv knowm/and 
the extent of which is not realised, namely, the very 
rapid increase in the .strengtli of the eleetru field vvith 
height above the ground, I he late of iiKTcase appears 
to be a function of the h(‘ight divided by wave-length, 
and wliile not very nolicealile witli waves of several 
hundred metres, is very marked willi waves of a few 
metres’ length. 

It was found that the limiting range at sea level 
and ov’cr sea was 4 miles When b(»th transmitter 
and rec'eiver are at a low level the Vang(' is very de- 
pendent on the nature of the mtiTvemng country, and 
is very re.slricted even over sea ; when, lioweve/, both 
stations are manv wav’e-lengths aliove the intervening 
( ounlry its nature is of far less importance, and the 
range is increased many limes. I'iiese experiments 
showed that very considerable ranges were possible 
with very short waves. 

in 1919 experiments were ('ommeiieed at ('arnarvon 
witli valve transmitters, with the idea of producing 
a directional telephone system. A wave of metres 
was selected, winch while well within the capacity of 
the power valves available, allowed a simple reflector 
to be used without too large a striuture. After some 
trials a single valve transmitter was arrived at taking 
about 200 watts with a i5*metre wava*, and giving i 
ampere in the centre of a hall-wave .lerial. A hetero- 
dvne rc'ceiver with supersonic Ixsit-note wa.s employed. 
I'lnally, very .strong speech was obtained at Holyhead,' 

20 miles away. Ihe strength was such that shadows 
produced by small lulls and [)uildings wore scarcely 
noticeable unless the stations were close behind 
them . 

The next point w'^as to test the maximum range, and 
paitieularly to find whether smh waves w'oiild carry 
over the horizon, and whetluT there would then be a 
rapid lallwig off of strength, fl'ests were carried out 
with the Dublin Steam Backet Company’s lioats running 
from Kingston to Dublin in June 1920, and spieech 
was received in Kingst(.>w'n Harbour, 70 nautical miles 
from Carnarvon, and the point was proved that there 
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horizon line f^ni ^rharyon/ ,' ui'Oi*'- '^;V' 

The range of the 'system w^'aUci"tkteiS^hid(yi"W. 
land. A s#te was chosen at Hendon » and a reflector and ,and^ be capable of similar ranges^ & S' to v’j 


transmitterfor 15-metre waves erected with the reflector position to ships during fog when within a^ut- 'iiy v- 
pointing towards Birmingham. Tests were commenced miles of the danger point. ‘ 

in^February 1921 from Hendon to a portable receiver An experimental revolving reflector was erected ‘qn.'^, 
on a motor car. Very good speech was received up Tnchkeith, and tests were made to s.s. Pharos, the t, 

to 66 miles, and fair speech in the neighbourhood of lighthouse tender of the Northern Lights Commis- . 

Birmingham. A reflector station was then erected at sioners during the autumn of 1920. With a 4-metre 

Fjankley near Birmingham, 97 miles from Hendon, wave, spark transmitter, a reflector of 8 metres'**, 


and tests were started there in Augustl92i. 

Measurements with and without tlie reflectors 
indicate that the energy received wlum both reflectors 
are up is about 200 times the energy received when 
not using the reflectors. Local measurements of the 
polar curves taken round tlic station show that the 
electric field in front of the station is increased ap- 
proximately 4 times by the use of the reflector, and 
that the same older of increase is obtained during 
reception ; the inc rease of energy received due to the 


aperture, and a single valve receiver on the ship, a 
working range of 7 nautical miles was obtained. The 
reflector made a complete revolution once every 2 
minutes, and a distinctive signal was sent every half- 
point of the compass. The bearing of the transmitter 
could then be determined within \ point of the compass, 
or within 2-8 degrees. 

The best method of giving the direction to a ship 
by means of such a revolving beam requires considera- 
tion. When listening in a receiver to a moderately 


use of the two reflectors should therefore be 4^ X 4^ — 256 sharp revolving beam the signals are heard only for 

times. a very short time. The exact time of maximum signals 

During tlie continuous-wave tests at Carnarvon it is not easy to determine by ear, but the times of start- 

• was found that reception was cpiite possible on the ing and vanishing are ea.sy to determine, as the rate 


transmitting aerial while the transmitter was operat- 
ing. The heterodyne may be cither the transmitter, 
or an independent small heterodyne in the rcc'civer. 
Both the transmission and the reception utih.se the 
same aerial and reflector, and the transmitter is left 
going and c:an be operated while receiving. 

There is no reduction in strength while the trans- 
mitter is on, but a practical trouble has appeared. 
Owing to the comparatively large power, strong currents 


of rise and fall of the signals is extremely rapid. The 
time half-way between these two times gives with 
great exactness the moment when the beam is pointing 
to the ship. 

It would be (juite possible to arrange to send a 
general broadcast signal when the beam passes through 
true north ; then by arranging for the beam to revolve 
at a perfectly uniform rate, the bearing on the ship 
could easily be determined by means of a stop-watch. 


are induced in all conducting structures and circ'uits 'Phis method is probably the most accurate, but has 


close to the reflector and transmitter, such as the siiji- 
porting towers, and buildings, and every variable con- 


some disadvantages.* It entails accurate timing 
mechanism at the transmitter, the use of two waves. 


tact produces a noise. The elimination of all variable and three, or perhaps four receivers on the ship, as 


contacts in the neighbourhood of the transmitter has 
proved a work of some magnitude. 

Reflectors besides giving directional working, and 


well as the use of a stop-watch. 

For the short wave two receivers are required, one 
at ea( h end of tlie bridge, or one fore and one aft. 


economising power, are showing another unexpected | This is necessary to avoid screcnirig by the ship itself. 


advantage, which is probably common to all sharply 
directional systems. It has been noted that practi- 
cally no distortion of speech occurs, such as is some- 
times found witli non-dirc( tional transmitters and 


If the broadftist wave for giving the time when the/ 
beam passes true north is another short wave, then' 
two more receivers would be required. 

The method provisionally adopted avoids accurate 


receivers. 

Although the results between Hendon and Birining- 
bnun constitute a record for telephony for ratio of 
range to wave-length — ior such results were believed 
to be impossible two years ago — they are only a first 
attempt and do not represent the best that can now 
be done after the experience gained. But it has been 
*dentonstrated that wave-lengths of the order of 20 
metres are capable of providing point-to-point direc- 
tional. commen.ial seivicc over very considerable 
ranges. Such services will be comparatively .secret 
as compared with the usual non-directional type of 
transmission. 

The directional effect obtained with reflei'tors which 
are large compared with the wave-length is so good 
that it was suggested that it would prove very useful 
for position finding for ships near dangerous pomts. 

The general idea is that a transmitter and reflector 
revolving will act ^ a kind of wireless lighthouse. ^ It' 
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timing mechanism at the transmitter and the use of a 
broadcast wave. On the base ot tlie revolving reflector 
contac't-segmenls an* ai ranged .so that a definite signal 
is transmitted every half- or quarter-point of the com- 
pass. 

The apparatus proposed is of a very sturdy nature. 
The spark transmitters are robust, and last for years 
without attention. The receivers arc sim[)le valve 
rectifiers with fixed adjustments except for a “ backing 
off ” pofentiometer for dealing with powerful signals 
at dose range 'Fhe attenuation of these waves over 
sea is so strong that a little experience enables distance , 
to be judged by strength of signals, and this can be 
measured by means of the potentiometer. The only ’, 
qualifi(‘ation nei essary for a person determining the.! 
hearing is the ability to read a few Morse signs. 

The success of the present experiments indicates* 
wide sphere of usefulness for the jiew. 
directional.;wireless sy4,ten(?, . . C 



death, on May 8, of Wilhelm Wislicenus, 
D professor of chemistry at the University of 
TfibingeH, organic chemistry lost one of its most 
fruitful research workers, who contributed in no small 
measure towards placing the science on the basis 
which it now occupies, lie was born at Zuricli on 
January 23, 1861, and was the eldest son of Johannes 
Wislicenus, that great organic cliemist whose name 
stands on the roll of fame co-equal with those of 
Hofmann and Frankland. At the time of Wilhelm’s 
birth his father, who had, in the previous year, moved 
from Halle to Zurich, where he had married Katherine 
Saltier, the granddaughter of Wilhelm Sattler, joint 
discoverer of “ Schweinfurt green,” held the chair of 
chemistry and mineralogy under the council of the 
Canton at the School of Industries. Wilhelm may be 
said, therefore, to have inherited his chemical genius 
both on his father’s and mother’s sides. 

■W. Wislicenus received his early scientific training 
at the University of Wurzburg, to which his father had 
moved, in succession to Adolf wStrccker, in 1872, and 
It was from here that he published his first paper, 
“ On a New Reaction between Potassium Cyanide and 
Phthalide,” a reaction which he was able to prove to 
be of general application, and which he applied to 
a number of other lactones with fruitful results. 
In 1885 his father sui'cceded Kolbe at Leipzig, 
but Wilhelm continued to work at Wurzburg, 
and thereafter, until 1903, he publislied a series ot 
important communications from these laboratories. 
In this year he removed to Tubingen, where he con- 
tinued to work until shortly before his death. 

The earlier work of Wilhelm Wislicenus is intimately 
assoi'iated with the behaviour of im'tallic sodium 
towards organic esters, a problem towards whicii the 
attention of many chemists of his time was directed, 
and in ('onnexion with which his father had already 
published his epoch-making paper, dealing w'lth ethyl 
acetoacet.iic and its application as a synthetic agent, 
in the ” Annalen ” of 1877. Indeed, we are told hy 
W. H. Perkin m his Johannes Wislicenus memorial 
lecture that the laboratory at Wurzburg was, during 
the early ’eighties of the last century, busily engaged 
in carrying out syntheses by the aid of ethyl aceto- 
acetate" and ethyl malunate. It is not surprising, 
therefore, that the >oung Wislicenus should have 
followed tlie general trend, and that one ol earliest 
papers, published from Wurzburg m 1886, should ha\e 
dealt with the mtcri^nioii of metallic sodium on a 
mixture of ethyl acctiite and ethyl oxalate, as an out- 
come of which he was able to discover ethil oxal\l- 
acetic ester. Wislicenus at once realised the import- 
ance of this discovery, and he was able later, both by 
himself and in association with his co-workers, to 
apply the new reaction to the preparation ot a large 
number of a-ketonic esters, and, indeed, our know- 
ledge of these important substances is raamly due to 
him. 

About this time, also, the general question of the 
mpv^ment'of a hydrogen atom Uom carbon to oxygen, 
as ttehaviour o^'^tfayl acetoacetate^ 


notably that exhibited by hydrocyanic Kidid, was 
receiving considerable attention, and, in 1885, ,C. 
published his famous h\ pothcsi.s in which he cpih^ 
the word “ taiitomcrism.” Laar imagined oscillatoiy;;. 
conditions witliin the molecule which caused /■ 
hydrogen atom to take up one or other position altct’* • 
natcly. He therefore presupposed the simultaneous* 
existence of both modifications, or, in other words, he 
considered that the phenomenon was inlra-molecular 
and not intcr-moleciilar. I'Acn at the present time 
this problem is hy no means sohed, and it cannot yet 
be said that Laar was not right in regarding the basis 
of change as intra-molecular. vStill, thcie is no doubt 
tliat, in one of its aspects, the Laar hypothesis d|d not'^ 
provide for the existence of the tautomeric individuals, 
and it was, initially, due to W. Wislicenus that, in this 
restricted sense, the hypothesis was sliow'ii 10 be wrong. > 
The discovery of the existence of tw'o forms of ethyl 
formylphenylacetate wa.s madi' by W Wislicenus. in,. 
1887, during his experiments on the action of sodiuitt' 
on mixtures of organic esters. F>arlier in the year ^ 
Piutti had shown that when a mixture of ethyl acetate 
and ethyl formate was used m this reaction the ex- 
pected ethyl formylacelate was not produced, orjf 
produced, at once underwent inter-molecular con- 
densation yielding the aromatic (oinpound trimesic - 
ester. In order to avoid this, Wislieemis replaced the 
ethyl acetate by ethyl phenvl ueelate and obtained the 
open chain formyl esters. He showed that the two 
esters he isolated were distinct substances, one a liquid 
giving pronounced enol readion.s, the other a solid 
which possessed the charactcri.stic properties of the keto 
modification. Since that time many examples of they'''' 
same kind have been recorded, several of wliich have; ■ 
been discovered liy Wislicomis and his pupils. The ‘ 
wliole question is .summarised in a lecture given by, 
liim at Leipzig in 1897, embodied later (1898) in one 
of the Ahrens’ Sammlungcn, in winch he cleArly 
enunciates his view that tautomeric phenomena are 
reversible isomeric changes. Prior to this, in a paper 
published in llie Berichte for 1891^, the following . 
passage occ urred : ” Uber die Natur dcr Isomerie isfe- 
cine Entscheidung wohl erst narh ansfiihrlicheren ; 
Untersucliungen zu trelTen, wenn es mir auch am 
wahr.sehemhch.sten zu sein scheint, dass hier die'boi ' 
den Aldchyden, Ketonen, iiiid /LKetonsaurenesfterft ’ 
vermi.sste lautomeren Formen vorJiegen”; a view “ . 
which was to receive fiiH verification m the later work 
of Kurt Moyer and Knorr, 

W ^licenus f ontmued to work on the general question 
of tautomeric change for many years after this, and in. 
1912 he published a further paper in the Anmlen 
dealing with the chemistry of etliyl formylphenyl- 
acetate, By that time four isomeric modifications - 
had entered the field, but, in the paper quoted^ be 
strongly cxpre.sses his view that only two of these, 
namely, the liquid a-form (enol) and the solid ^-foym 
(M.P. 100°, enol-aldo), arc chemical individuals.' 'The 
/Ltorm (M.P. 70") and Michael’s modification 56*?) 
he regards as mixtures of l,he «- and y-forms. -Iji; 
in a paper also published in the ^wwo^.Tie. * 
jsoribos the two fonns of methyl est^^OT 

; ' 
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formylacetic acid, both of which ^re solid, and discusses 
the curious property of the / 3 -fOrm of combirting. with 
methyl alcohol. 

It was not, however, in this field only that the experi- 
mental skill and keen insifjjht of Wi^licenus found scope. 
His activities in other lirandies of the science, too 
numerous to mention in a short mono;,Taph such as 
this, find expression in upwards of one hundred com- 
munications, published chiefiy in the Annnlen and 
in the Berichte. Nevertheless, some of these cannot 
be passed over without’ comment. For example, in 
1892 he dis(o\ered a new and simple method for the 
preparation of hvdrazoic acid by causing ammonia 
and nitrous oxide to rea( t in the presence ol sodium. 
Later, in 1905. in conjunr turn with Otto Dimroth, he 
utilised the sodium a/ide thus formed for the prepara- 
tion of the simplest organic a/ido,4nethylazide (('llgN’g), 
by causing it to rca( t with methyl sulphate. 

One of the most tre(juently occurring phenomena 
met W'ith during the course ol organic chemical reac- 
tions is thav which invohes the movement ol grou])s, 
such as the liydnxarlion radicals, from one element 
to another, a change winch appears to be closely related 
to that winch is associated with the movement of a 
hydrogen atom within a tautumeiic system. Numerous 
well-known reactions, sucii as, for example, the Holmann 
synthesis of primary amines, the ifetkniann rearrange- 
ment, and so forth, invohe a tiansfeience ol this kind, 
and it is, thcrelore, of interest to note that Wislicenus 
was able to discover cert.uii tvpnal examples of the 
migration ol an alkvl group horn oxygen to nitrogen, 
and to study tiie condilions undet whuii the change 
occurred, i'hus, m 1900, he show^^d, in conjunetjon 
with M, Goldsclnnidt, that jilienyllormimmocthyl 
ether, OEt . ('ll - = N'Ph, is (onverted, to the extent ol 
about 40 per cent., into the isomerR methvHormunilide, 1 
when it is healed at 23o-24o'\ Later he w-as able to 
prove that the ('-methyl ether ot ('afleme is readilv 
converted into the X-melhvl derivative. ! 

Wilhelm WislKenus wa^ the distinguished son of a 
distinguished father. Ills name will .dwavs oecupv 
a foremost pbu'e in I he Iront rank of the 01 game 
chemists ol Ills lime 1 . F. i'. 

Dk. a (1. .M WOK 

The death of .Allred Goldsboioiigh Mayor, at the 
comparatively early age ol fifty-four, de[)rives the 
scientific world ot a vvoi kcr w hose experience in tropieal 
marine biolog) w.is umiv ailed Mayor stood in the 
direct liistoiical succession of American partuipa- 
tion in this field, lor as the mantle ol Louis Agassiz 
fell on his son Alexander, so did Alexander’s mantle 
fall on the shoulders ol Alfred AJayor, who accompanied 
him as assistant on manv' of his wanderings in the 
Pacific. When, 111 1904, Al.ivor was appointed director 
of the Marine Ihologual Department of the newlv 
founded Carnegie Institution ol Washington, he really 
entered into his inheritame, and though so manv ol 
the projects of his fruitful brain will never mature, 
the work which has been accomplished at his labi.'ratory 
in the Tortugas, Florida, and during many expeditions, 
forms his imperishable monument. 

This laboratory, where Mayor died on June 24, is. 
situated at the southernmost point of the United 
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I Stetw, 70 miles of 'Key -^est, on tiny island 
I (Loggerhead Key^ ’^hich is sur^j^de^ the^ure&t 
Ocean Water.^ It was selected for tikis' espeaal i^ 
for Mayor felt that nowhere else in Florida could the 
proper conditions for the experimental investigation Of 
marine animals he secured. The position is not with- 
out disadvantage, and it is generally considered advis- 
able to close dowm for the autumn hurricane season 
and for the winter, during which Mayor carried out his 
expeditions to other seas and islands. The Tortugas 
Laboratory was generally only available between early 
May and the end of July. This, however, is the most 
suitable time for the university research workers of 
the United States, from whom Ma)or drew his in- 
vestigators by personal invitation. These invitations, to 
w'ork free of all expense and with payment of travelling 
expenses, were freely issued to all those whom he felt 
had some problem which could be favourably attacked 
at the 'rortugas, and until that problem w'as, as nearly 
as po.ssible, solved , no pressure embarrassed the research, 
but season after season it was his custom to reinvito 
those wlio had studied with him before and put in 
fheir way opportunities whii’h he felt they might have 
missed before. 

The success of his policy is to be seen in tlic splendid 
list of researches wLich stands to the credit of the 
'I'ortiigas J.aboratory. Ills own publications range 
widelv over sy.stcmatic zoology (“ 'Phe Medusaj of the 
World.” published in 1911), comparative jiliysiology 
(espei'iallv the series of studies on the jelly-fish ('as- 
siopea), the plnsirochemical properties of oceanic 
water, and biologii'al problems like the growth rate 
of ('oials, and reflect liis many-sided personality and 
his abounding energy. 'I’he work of his colleagues in 
whatever subject shows his direct interest and influence 
and the pains which lie took to jirovide the most com- 
plete and satislaitory eipiipment. Whatever novel 
line of investigation was likely to throw light on 
marine work was icrtain ol his most cntliusiastic 
co-operation, and in this connexion may be mentioned 
the encomagement given to workers on the bacterio- 
logy of sea- water, like Harold Drew and Lijiman, and 
the development of scii'iitifii' under-water photography 
by W. J 1 Longley. 

The expeditions which Ma)or organised and carried 
out are loo numerous to mention, but those to Murray 
Island, on the Great Barrier Reef, in 191.'^. and to 
Tiituila, in American Samoa, in 1915-20, really 
broke fresh ground in the investigation of tropical 
marine faunas. At both places he made an intensive 
study of the coral reefs and was able to demonstrate 
I'crtain ver) interesting relations betwTen the physio- 
logK'al characteristics of the d^^fferent leef corals and 
their position and development on the reef. These 
and many other problems ot im})ortanee w'cre attacked 
by Mavbr and his co-workers, but all the results are 
not yet published. 

Mayor was as faithful in friendship as he was fascinat- 
ing as a companion. 'I'he energy and vitality of his 
body and mind, Ins dramatic sense, the tenacity of 
his memories ol men and countries, the range and 
grasp of his knowledge, all never failed to rouse the 
admiration of his fiiends. Something has been said - 
ot the zeal with which he furthered the efforts of those 
who worked with him. It could even be stated that 
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he endangered the success of his own researches by 
the readiness of the aid he rendered to otliers. 

Mayor cherished a great ambition to remove the 
equipment of the Tortugas laboratory to some lo( ality 
in the West Indies and make it a truly international 
meeting-place for biologists. Just before the war his 
opportunit)’ seemed to have come, and he was about 
to enter into negoliation.s for a site in Jainaii'a when 
the stoim broke it was a bitter disappointment to 
j\fa\or that lie was not able to proceed with his project 
alter the war, not least because he hoped that, in his 
yearl\' assemblies, English biologists would be repre- 
sented more fully than in the past, and tiiat in this 
wa\ the cause of Anglo-American unity, which he 
held wry dear, would be furthered. E, A. P. 


Dr. Alexwdlr Graham Pell. 

On August T Dr. Alexander Graham Bell, one ot the 
w 01 Id's gieatest inventors, died at the age of seviaity- 
five )ears. The effects of early upbringing and en- 
MronmiMit ah\a}s leave their mark on a man’s hie, and 
in Giahain Bell’s rase they are .specially apparent. 
Ills father spent the first half of his life as a lecturer on 
(loi'ijtion at Edinburgh, and w'as also a prolifu' aiithor 
()[ books on the same subjei t. Among his son’s eailiest 
exjierimenls were the recording of s|)ee( h waves on 
sinoki'd (\Nlinders Graham Bell was .1 student al 
bdinhurgli I'nuersity, and later he assisted his lather 
wlitm the latter was a lei'turor at University I'ollege, 
London. In icSyo, for reasons (onnected with Graham's 
beallli. the Itimily migrated to Brantford, near Tiitela 
Ib'ights, Ontario. In Graham was appointed 

prolessor ot physiology at Boston University. In 1874 
he iineiited a system of harmonic multiple telegraphy, 
and in th.it \ear he began a .senes of cxjierimenls wdiuh 
Ie(l him at last to realise in practice hi-> conception ol 
an artKulaling telephone. 

Considering the maT\ellous results adiicved the 
nHM.hanism of the telephone is wonderliilly simj)l<‘ 
Pre\ lOL's to its invention, elaborate devices liad been 
jiroposei! 'ontaining large numbers of fiiiieJ re<‘ds so 
as to eowi the whole gamut of tlie bunian voice. 'Phe 
final hum ol the mstiuinent is fully described iti 
Giaham PeU’s patents ol 1876 and 1877. Although 
lie ni.ide scweial other notable jn\entions, llie telephone 
will alwa\s be outstanding as Ins supreme adiicw ement. 
It liisl attiaetc-d world-wide attention al the Centennial 
Ihxhibition in PJiiladelphia m 1876 After Graham 
Hell had laid down all the essential jirmriples of tele- 
plion\, Edison developed Ins ('arlion transmitter. 

fn 1878 the first telephone exchange was established 
There are now^ about Iwenty-one million telephones 
eoniKS'led with tlie ^.lrIous exdianges tliroii^diout the 
woild In the earl) davs Giaham Bell * rc^garded 
twenty miles as the limit to wdiich articulate speech 
could be sent. It has now been sent cjver fi\ e thousand 
miles. 

fn j(ji7 the Jfcll Memorial Committc'c presented to 
Jfrantlord, Ontario, a public park, the house m which 
Graham Hell lived when he made liis epoch-making 
discovery, and a noble monumemt, to commenioiate the 
invention of the telephone. Graham Bell m his later 
years took the keenest interest in aeronautics and 
geophysics. When Father Cortie recorded the mag- 


netic storm of August ii, igig, in Nature (vol. 103, 
p. 483), Graham Bell wTote to say that he had noticed 
a display of the Aurora Borealis at Cape Breton Island 
on that date, “ Pulsations ol light .swept upward to the 
zenith resembling clouds drnen before a heavy wind 
(vol. 104, p. 74). Uc was made a do( tor of science at 
Oxiord in rc)o6, and in 11)13 the Ro\al .Sex lety awarded 
him the ITughc^s medal and the Institution of Electrical 
Engineers made him an Ifonoraiw .Member. On his 
visit to this country in 1920 the Ircc'clom of his native 
city of Edinburgh w'as conierred on him. lie was held 
in universal esteem. As the loimder of a great mul 
flourishing indusliy whuli ameliorates tlic conditions 
of life he was a great henclaetor to luimamty. 

A. K. 


Workers in manv brunches of sc lence tmcl education 
will deeply sympathise with f’rol. W. A. Bone, pro- 
fcs.sor of chemical technology in the Imperial College 
ol Sc'ience and Technology, on the ckatli of his w'lfc 
on July 26. Before her marriage to I’rnf Bone m 
1916, Airs, fione, who w'as then AIiss Lidduird, was 
headmistress of the St. Albans High School for Girls, 
and bad previously lieen a mc-mber cif ihe teaching 
staff ot the Ladies’ College, Cheltenliam. She was a 
graduate m arts of the Cni\ersity ol London, and 
possessed exceptional capacity tor icnc'lnng as well as 
lor organisation While she w.is head ol the St. 
Albans High School, the domestic' economy scliool was 
inaugural c.'d there. Airs, Hone took .in active interest 
in sc'iencc' progress in general, and her husband’s 
rc'seaiches in parlic ulai, and lier death will be regretted 
by a large circle ol pupils and friends who came under 
hei strong and delightliil influc'ure. 

Orii ntm. learning has suffered a serious loss by the 
clc-ath, at tlie age ol eight) -five yc'ars, of .\rr. Charles 
Heniv Tawney, C l.E. Edncaled at Rugby and 
('ambiidge, where he gamc'd the highest classical 
honours, and a fellow'ship at Tiinil) College, Afr. 
'I'.iwiiey joined the Indian Edncvational Service, and 
bec-ame profes.sor al the Presidency College, Calcutta, 
where he won the exsteem of his jmpils bv his kindness 
and learning. He became Dnector of I’ublic Instnic- 
tion m Hc'iigal, and retired fiom the Educxitional .Service 
m 1892 On reaching England he bcc'.ime librarian 
at the Indite Olficc. Much of his time was occupied 
m assisting wTiters on Incli.m subjects, bv whom he 
was rcgaidcd with the greatest esteem. He was an 
admirable Sanskrit sclmlar, and publislu'cl several 
woiks, the best known ol wliic li are translations of two 
grc'at collections of fndi.m lolk-lales, the Katha 
Sant Sagara and the Katha Kos.i, enriched w'lth 
valuable notes, which displayed a wide knowledge of 
the literature ol folk-tales One ol liis sons, Air, K. If. 
'J’awncv, b'cllovv of Balliol, is a distmuiiislied wiiter and 
lec'tiirer on ec'onomie jnoblems. 

We regret to .see the announecmenl of the death, on 
]ulj 25, of J)r. Arthur Ransome, E R S., lately pro- 
iessor cif public health in Owens College and examiner 
in sanitary science in the Universities of Cambridge and 
Afanchester. 
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'I'liEKK ap])c>ars to l>c solid ground for accepting 
as ail accoTnplish( 3 (l fai t the arrangement which was 
Inst rumoureil in this coi/fitry about a year ago Jn 
its annual icjiorl, the ('ompagni^ NationaJe des 
Matii^res Colorantes, the French equivalent of tlie 
J^ntisli Dyestuds Corporation, declnies that “ all who 
understaml tlie coinphwity of tlie manufatture of 
organic colouiing matters will realise whv we have 
been compelled to acepnre the pali'iits, the processes, 
and the technical aid of our pnn< ipal foreign com- 
petitors for exclusive use in h'lance ” 'Ibis jiassage 
has been taken by the b'lench press as the olfuial 
desciijition ot an agieement between the Compagnie 
Nationah’ and the Interesseii (iemeinschaft, by whu h 
iletailed tcshmcal assistance and full inloimation 
regal ding jiroccssi's of manufacture shall be supplieil 
to the Ineia h l.u loru's bv their (Iciman rivals, such 
technical assist. i net' taking llu' form of German 
chemists to su])t‘i \ isc* o])('ration of processes in the 
French dye-woiks In return for these advantages, 
the consumption ol I’reiicli dves wouUl be limited to 
France and liei (olonu's, whilst the profits aiising 
therefrom would be shaied b) the Interesseii Gemein- 
schaft Although a superlicial view' of this plan may 
not be hatteimg to national (luioiir propre, the arrange- 
ment lb an eminently jnactical ore The plain 
English of it Is tJiat .i liftv vt'ars’ start cannot be 
overtaken m tiftv months 'riu* Allies aic agreetl 
in deflming to trust Geimany with a virtual mono- 
poly m dyestnlfs manufacture siuli as she (“uioyi'd 
before the wear, in the first place owing to its military 
potentialities, and secondly, though not less force- 
fully, because a tlouiishmg dvestulfs industry offers 
the most ])owerfiil stimulus to eiKourageiiK'iit of 
national taUmt m the ti<'ld ol orgiUiic ehmuistry — a 
branch of scieme which cn ilised coiintiies cannot 
afford to neglect Conseipientlv, it has appeared to 
the French bcttei to enlist tlie a'^sistancc of tiermans 
m building iij) .i domestic iiidustrv tlian to incur the 
terrible risks ol not hac mg an\ dyesliifts factories at 
all The course whu h tlic\ have c hosen may perhaps, 
in a somewhat modified foim, suggeest an avenue ot 
escape iiom British cmbarr.issmcnts in the same 
industrial domain 

A DEPUTATION from tlie People’s l.c.igiie ol Health, 
which recently waited on the Parhamentaiy Secretary 
to the Minister of Labour, m ordi i to direct attention 
to the effect of unemployment and the unemployment 
insurance benefit on the health and habits of the 
nation, referred ivler aha to the subjicl ol nutrition 
Sir Bruce fkucc-Portcr said that the aiuounls paid 
by way of unemployment benefit were insuflirieiit 
to keep the w'orker fit, that tlie latter was frequently 
unversed m food values, and would be better aide 
to render good service wdien trade revived were he 
able to obtain a standard balanced diet by means 
of food tickets m part substitution for unemployment 
benefit. This point is of 'considerable importance, 
and although, as urged by the Parliamentary Secre- 
tary, there are serious administrative -difficulties in"' 
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the way of any such rationing schehlc, we are of 
opinion that it ought to be considered seriously. 
The quantitative aspects of the problem of national 
nutrition need much more attention , wc still haVe 
very little exact knowdedge of the requirements of 
different classes ot manual workers, and the founda- 
tions laid during the crisis of the war have not been 
(nnit upon. We <ire glad to know that a strong 
committee, under the chairmanship ol Prof K. P. 
Cathcart, has been ap]iointcd by the Medical Research 
Council to examine the whole subject, and il possible 
undertake special research work. The food lequire- 
ments of soldiers have liecn ascertained by exact 
experiment . the work of f'athcart and Urr m this 
field has been of the greatest value The application 
of the experimental method to workers not under 
military discipline is dillicult, while mferenci-s from 
lamily budgets arc frequently dangerous How'cv'cr, 
a combination of the experimental method, iipi>hed 
to <i relatively small niimbci ot selected individuals, 
and the statistical method of reducing budgets, will 
.ilmost certainly lead to a solution of the problem. 
Similar remarks, of course, apply to the case of 
institutional diefaiies — a subject under the coivadera- 
tion c‘f a commitlce appointed by the Board ol ('oulrol- 
It IS doubtful wlietlier the diets approved bv various 
hosjntal and .school c'ommittccs are really based on 
any uniform .scicnlitic pmuijiles 

From the Royal Institute of British Xn'hitccts wc 
have icci'ivcxl a notice ol the prep.iiMlions being 
made to colebraie the bi-cciilcnary ol the death of 
Sir ('hristopher Wren, who died on Februarv J5, 172^, 
at the age of nmcty-oiie years The Royal Academy, 
the Roy.il Society, the Biitish Museum, the London 
County ('ouncil, and otlier import. iiit public bodies 
are represented on the grand committee which has 
been formed, and the piojiosal is to have a com- 
memoration wJfcek, beginning on Alonday, February 26, 
1923 The programme includes a mcmon.il service, 
an exhibition, a pageant, and visits to Wren's build- 
ings Besides St Ikuiks the choir screen ot which 
bears the oft-quoted inscription, Si nioiinnn’iifnm 
yeqiiiri'i circumspicc - built about fitly City 
(huiches, and to him aie also due the library of 
Tiinity College, Cambridge, the .\shinolean Museum, 
Oxford, and (irccnwicli Obseivatory. Had Wren's 
career not been diverled to architecture, it is 
probable he w'ould hav'e beeif among the greatest 
seieiitifie men of his age, such as Newton, Huygens, 
and LciUnitz As a youth at Oxford he displayed 
remarkable ability, and gamed the friendsliip of 
Wilkins, Ifoyle, Seth Ward, and others. In at 

the age of twenty-live, he succeeded Jiookc as pro- 
fessor of astronomy m Gresham College, London, and 
thiee years later leliirned to Oxford as Savilian 
lirofes.sor of astronomy. He was one of the founders 
of the Royal Society, and was president in iC)8o-8l. , 
Soon after being chosen Savilian professor he was 
given the sinecure post of assistant surveyor-general 
under Sir John Denham. -Thift stydy of ^^rchitecture, 
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ho weveari soo» 166^ he spent njiigh 

time in P^s/ ^s'JJ^idirig theXduyte, 
and tlie great iire of I^ondon. ^ave him an o]>poF- 
tnnity such as has fallen to few men. Estimating 
the damage done by the hre at over ton million 
sterling, Wren drew np an elaborate plan for re- 
building the city with wide thoiouglifares and oj)cn 
.spaa'S, and was appointed " survgyor-general and 
principal architect for lebnilding the whole city ” 

1)K J S Flett, Director of H M Geological 
Survey, will act as one of the delegates of the Geo- 
logical Society of London at the International 
Geological Congress at Brussels on August 21 to 
September 3, m place of Frof. W. W Watts, who is 
unfortunately unable to proceed to Brussels for the 
congress The other delegates nominated by this 
socict}' are Prof E J. Garwood, Vice-President, and 
Dr J W Evans, F.K S. 

Till National Kesearch Coiincil of Japan has issued 
the lii.st number of a new peiiodical, 77 ie Japanese 
Journal of Geology and Geography (Tokyo, 1022), 
winch illustrates once more' the wade outlook of science 
in Jajian In this number all the pa])ers are m 
English, they include one by Prof, llayasafoi re- 
cording for the fust time tlic discovery of marine 
Lower Carboniferous strata m japan, and one by 
J.^r Niiya, with admirable jihotographic illustrations, 
on the mud volcanoes of .Mimbii, Fhirma The ab- 
stiac.is of papers publislied in japan form an especial^ 
valuable feature, since they nrc' given in English 01 
Gc'iman, almo.sl all m English, and .serve to make 
known a wide langc of rc.scarches published originally 
111 the national language. 

Dii MrciiAEi. CtRAbiiam has gone to Porto Santo, 
(he northern island of the Madeira group, to study 
tlie conditions under which the local race of Portu- 
guese inhabitants arc said to enjoy complete immunity 
Jroni deiital canc.s These people possess huge, ugly, 
Ncllow, but sound teeth, and Dr Grabham proposc's to 
bring sj ecinii'iis to J.ondon 'fbe lecent discovc'iy that 
J’oito S.iido, which IS almost baie ot vegetation, has 
a dcMiable climate of its own and, inorccvver, a \alii- 
abl(’ spiing of niincial w.iter, islt'ading to the iin ursion 
of Aladeira migrants, and it will be instructive to 
obseiw'c how- contact with these' ncw'-comers will affect 
llu' tooth imraunity winch Dr Giabham is investi- 
gating Valuable knowledge may be thus obtained ot 
a in.dady wliich in this country has become a national 
problem 

k PKOvr.sjoNM, •pi'ogramme has been issiic'd for 
the autumn nieetiiig'^of the Iron and Stc'el Institute, 
to be lield on September 5-8 at York, iindei tlie 
jiresideiicy of Mr. F Sainuelson A number of jiapcu s 
have been promised on subjects vvhicli, although 
wnthiii the langc of the Institute’s activities, are of 
vailed character and give promi.so of an interesting 
mcoling .'Vmong the topics wJiicdi will be dealt with 
are tlio cliangc^s in properties of steels during heal 
treatment, modern blast-fiirnace practice, moulding 
sands, high-speed steel as w-ell as testing and works 
machinery. Arrangements hav e been made for mem- 
bers of the Institute to visit the w^orks of the Staveley 
Coal and Iron CoAEtdf, j\ear Qjestetfiold', and of the 
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Parkgate Iron and Steel Co. Ltd., and there will also 
be excursions to places of interest in the neighbour- 
hood of York, Thc^ secretary of tlie Institute w'ould 
be glad to hear before August 13 liom all who propose 
to attend the mec'ting ^ 

It is announced that piopo^aD tor closer co- 
oper.ition amongst the leading eiiginc'cring mstitu- 
tioiTs, which liave recent Iv been under consideration, 
have now received the approsal of tlie institutions, 

‘ the rc^presenta fives of winch met in conference, 
namely, dim Institution of ('nil Engineers, The 
Institution of .Mechanii.d Engmei'is, 'I'lie In.stitntion 
of Naval Architects, and 'I'lie Institution of Elcctrkal 
h'ngmecrs, and that an engniccinig joint council 
composed of representatives of these bexhes has been 
formed Among the objects ot Uk' jomL council will 
be, to iinpio\(' tlie status of eiigini'cis, to secure the 
better iilihsation of their setcues m the country’s 
infcresfs and the apjiointment ol pio^i'ilv (pialilicd 
individuals to responsible engineering positions, and 
to jircvciit the unnccessaiv diijihcaf ion of activities. 
It IS anticipated that, at a l.iter stage, the imnibcr of 
bodies lepresonted on tin* joint ccuiiicil may be 
increased, but this at pic'sent iciiiams'a matter for 
future consideialion f(»r the joint ('ouncil and the 
institutions conceriuxl 

Wj' havT received from the .Anieiican Bureau of 
Standards, Washington, Si'U'ntitic Paper No 437, 
on the sohilnlily of (le\liosc m watei it is shown 
from crvoscopic measuiomeiits that at temperatures 
beiow^ <)o'' (' thice .solid piiases i an exist—ue, a- 
dextrose monohydtate, and a-dextrose The hydrate 
IS stable between - 5 3'' C. and 50' (' , and has a very 
higli temperature coi'fficient of .soliibihly. ('opics 
of this pajicr may bo obtained on reipu'st to the 
Bureau of Standaids I'rom the same soiirci' wc have 
also icH.c'uefl Scientitic Paper No 435, on mctallo- 
graphic etdnng reagc'.nts for coppei alloys, nickel, 
and the a-alloys of nickel, eojnes of wliuh may also 
i)t' ciblamcd on application 

Till', latest catalogue (No 434) of Mr E. Edwards, 
83 ITigh Stii'et, Alai v lebone, W i, is devcitotl to works 
on voyage's, travels, exjiloration, and nelventurc m all 
parts of the world 'I'lie catalogue contains ne'arly 
1300 titles .Many rare v-olume's are listed, including 
" Ihe Antarc,tic A’oyago of the F.fcbu'^ and Terror” 
under the connnancl of (Dpt Su (' j. Ross, 1839—43 — 
The Hcitany and Zoology of the Voy age, by Sir J. D. 
Heioke'r, Sir j. Hicluiielsein, j. E Gray, R. B Sharpe, 
A (iuiitlier, and others , and (iabncl 'riiomas’s “An 
Historical anel Geograiihie al Accenint of tlie Province 
and Country of Pcnsilvaina and of We'st-New- jersey 
111 Aniene:a,’’ ist edition 'I'here is ,ilso a set of the 
“ jeiLirnal and Procoeelings of tlie Royal Ge'ographical 
Scicicly of Lontlem ’’ from i83e) to leim 

A TisT of the new beioks and new' editions added 
to Lewis's Medital aiiel Scientihc ('nculating Library 
during April, Ma^^ and |une has just been issued. 
It is (arefulh' classified and should be very n.scful 
fof reference. Copies call bo olitamed free of charge 
from the publishers, H. K. Lewis and Co., Ltd , I3(> 
Gower Street, W.C. I. 
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Research Items. 


'I'm ()}n(.iv oi' ijfL Swastika Symhol. — The 
siil)iccl of Uic onj^in of the Swastika symbol has 
Riven use to [irotractcd controversv 'llie'latesl con- 
tribution to (lie (|uestion isjlhatof llarit Knshn.iDel) 
111 the Journal of th(' Asiatic vSocietv, GeiiRal, 102 t, No 
3 He sugRC'sts tli.it It IS a modification of the moclc ol 
expressing th(‘ ancient Hindu syllable Om, which is 
used m religious rites This, a pothook with sejuare 
ends, was clnphcrited, onc' across the otIuT, to form 
the Swastik.i, meaning “ bnngc'r ot blc^ssmgs,” which 
goes back in India to the seventh century, when it 
was used as a c.ittle-mark. Another reference is w'ell 
before n c. it is lonnd on gold Ic'af on a vase 
with tehesof Ihiddha, and it appears on the ICdicts laf 
Asoka (273 2^2 nej, '1 lu' earliest example known 
IS on a spindli' wdiorl ftoin the' thud c itv of 'froy, 
about i.Soo H c , and it is frecpient in (oeek vases 
about 600 n ( 

Indian I’ainii.nc. and iMoiiammkdan Culiurf, - - 
'fho subject ol Indian jiainting has recently attracted 
ini reasing attention, .iiul its relation to (Jilture w.is 
disiussed by Sir T W. Arnold m the Sir George' 
Thrdwood Alc'inotial T.ectnre leci'iitlv dc'livf'red befoii* 
the Koyal Soi letv of Arts He illustiatc'd its rc'lalion 
to Hinduism and Islam in the drawings of IMusalman 
saints and Hindu ascetus, the etujui'tte of the 
Mughal ('omt and of social life, mainly dc'nved from 
IV'i'sia , in till' [iiclurcs of singers and dancers, of 
drinking bouts and fi'asts, and m the shoit-hvc'd 
renaissaiK'e ot Inclian [landing at the time whc'ii 
the Empire was bieakmg iiji 'I'he importance ot 
study oi the subject, which wanild need a senes ot 
monographs, w.is cmpluisised by Lord Pc'c'l, the 
vSccretary of State foi India, and bv fvord Ronald - 
shay, late Govc'rnoi of Heiig.il 

Spain and lm.i v\D--In a h'ctuie recently de- 
licered betore the Celtic' s(?ctic)ii cM the Scscic^tcj Intc'r- 
nationali' cle Chilologic', Sciences, ct Beaux-Arts, 
J.ondon, Dr. \V. Ivdmington Scott discussed the jm'- 
histoiic relations between Spam and Ireland He* 
jiointcd out th.it the history of Hieiian names for 
iron, lead, copjK'r, tin, silver, mercury, gold. <ind 
sevc'ral tecliniial mimng and metallurgical terms 
supplied evidence of long-standing trade communic a- 
tions betiu'cn Sp.iin aiul the* Mmoan and /Egevan 
nations 'i'lu'ii [nc'senic' in Old Irish pointc'd to 
Spanish interi onise with that isl.md. The Phcc'uician 
exploitation ot the Siunish mines l.istc'd lor ne.iil\ 
a thousand c I'ars, and d is jiossible that through 
these tradeis ,ind loloiiists the \ndahisian B.isciue 
names of the cues weie mtiodnicd into Ass\ri.m, 
Aramau , Hebrew, .nut othei Scniitu langUriges 
Tin ore w as a nec essitv foi the m.mnfacture of bron/e, 
and this nndcnibtedlv cainc’ liom the ('assiteridc's 
'J'he anal\sis of piehistoiic M\c'c'na'an, Cretan, .md 
'J'lojan bioiuc's piovc'd th.d thev contained a high 
percentage oi tin, whercxis Homeiu bion/c* was much 
w'eaker. This w.is due' to the s(.aiiitv ol tin, resulting 
fiom the cutting by the l^lioemcians uf the ancii'iit 
trade route Ix-tvi'c-n Gri'ece and Sp.iin, and the con- 
secjiient divcision cjf the miiii'ral lescjuices of the 
Pi'iinisula to \Vesteni Asia 

Health and Wricnir I'milps- -'fwo charts have 
been prepaied bv the ilirector of the Galton L.ibora- 
tory. Prof. Karl Pearson, winch should [uane of great 
value to tliose in charge of infant vvell.irc* ecntrc’s and 
clinics (“ Health and Weight Prob.ilnldics,’' Cambridge 
University Press, 75 Gd ) The pur[)osc' of thecJi.irts 
is to compare the weight oPan mdividii.d baby wUli 
the aveiage at ds age and to give a rough estimate of 
its chance of surviving the first year of life. Thus, 
suppose a fc'inale baby weighs 10 lbs at the end of 
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36 weeks; according to the chart, 07 [>er cent of 
females aged 36 w'oeks weigh more than 10 lbs. (the 
chart has b(*en constructed from numerous data of 
workmg-cl.iss infants), and at the end of the year 74 
per cent of all babies will be healthier than this 
one Of course, as Piof, Pearson has pointed out, 
predictions based upon a single character such as 
w''eight are not of a high oider of acc urac\’, but 
these charts will be very usc'ful ft will hc' easy to 
.see wdiether an infant is maintaining or imjuoving 
its grade of wa-ight and health 

Ttirhinoid P>onfs of .VoioniiRiLM yiuiii-iii — 
H. H Scott and C. Jaird have succeeded in recovcimg 
about one-half of the maxillo turbinals of Noiolluriiiin 
initcliflh (Studies m 'J'asmaniaii iMammals, No vii , 
P.ipers Koy Soe. Tasmania, 1022). 'fheir general 
structure is akm to that of the lurbinal of a woinh.it, 
hut their coarseness of texture is about twice that 
which obtains m the living kangaioos In being 
straighter, and more cuneifoim in shape, the maxillo 
turbinals of the Notothernim aiiproach those of the 
kangaioos and depart fiom those of the woinliats. 
By reason of their more extensive vcitic.i! jilates, 
they approach those of the womh.ds and depart 
from those of the kangaroos By being [ueceded by 
a bony platform, the Notothciiinn tiiibiiials mandest 
ehaiaiteis of their own, although such states .ire 
dimly suggested in the skulls of native lieais d'lu' 
.luthors com hide tli.it tluTc was .1 similrirdv' in the 
hp imisdc's of N'otolhei'iimi to those ot Rhiiioceros 

iM M.LiLAiis — Mr li Penard gi\ es (Proc Acad 
Nat Sci Jdiilad , 1021) tiie results of studies on se\ eral 
tlagelkites He desiribcs in Pteiidomonas Ihi' “ tla- 
gc'llopodia,” w’hich may at one momi'id be tlagella 
and at another toini jiseudopodia used m the i.ijitine 
of food — .1 rail* condition m fiagelJates Dnitoy/^Jia 
l(’trani(nl/x is, ni the resting eonddion, a 1 lelio/oon 
with line radiate pseudopodia supporti'd b\’ .ixial 
ril.imeiits, .uid fei'cls on a minute cih.di' whicli it 
ca])tuies with its pseiidopodi.i Aiising from an 
aideiioi median depiessed are.i aie lour \ei\' fme 
llagi'lla. and by sudden retraclion of the jisi'iidopodia 
Dimoipha becomes a llagi'llate witliin tlie bod\' of 
w'lncli times of the axial thieads of the foi met 
psi'iidopodi.i ere visible 'I'he org.iiiism swnii'. hy 
me.uis of the tlagcll.i, Inil only for a slioil liiiu', .iml 
on (ommg to rest ri'vcits to the hi'ho/oaii lorm 
Anotlier new species of Dimorpha with oiil\ oiii' 
tlagellum is desciibed, and tins may also assinrie 
either the helio/oaii or the ilagellate fonn '1 he 
antlior lias observi'd a ilagellate stage of ( lir\samnrba 
and of rhi\sopyxis, in each e.i.se the jisi'iidopodia 
are letracted and a ‘'ingle tlagellum is foniu'd ^ 

Birds and somi I.w i rtt iikah^s oi- C'evion — ifiie 
oidst.incling contnbulioii to the latest pait of Spolta 
Zcylamca (vol 12, p.irt .j 5) it' Mr W Jc \\ ait’s 
account of the passeime birds of Ceylon — a pic- 
hminary draft of ,1 section for a proposi'd handbook 
on the bmls of the island in Ceylon the p’ .<i'ortion 
ot passeniK's m the avifauna is unusually .small, for 
only about 120 spot les, about one-third of tlie total 
lard popul.ation, belong to this section, wiieie.is in 
India fully lialf tlii' sjiecies are passerines J'he 
speeii's ,ire ihaiai tensed m (oiicisc descriptions, 
follow'i'd bv short ,ic( omits ol distribution and habits, 
and keys .ire given to tlie distmelivi’ cliaraiters of 
lamilies and sjiei les. 'I'wo papers uicluded 111 the 
pait descrilie Cevloii Coli'ojiteta — .1 new sjiecies of 
Liic'iola, and a collection of Uamelhcorma ; another 
continues a description of new species of Ceylon 
Diptera Dr. Annandale has contributed a short 



NATURE 


220 


August 12, 1922] 


account of a polyzoon, Plitniatella lonstgemmis, which 
occurred in the artificial lake whence Colombo obtains 
its water, and formed a continuous coating on the 
walls of the wash-water tank at the filtration works 
Shorter notes deal with a new species of JAtamid 
butterfly {Arhopala ormisioni), \Mth Lepidoptera of 
economic interest in Ceylon, and with the slridulalion 
of a leaf-insect 

SUKl'ACE TeM PE RAT HUES IN THi: NoR'lH Si A AND 
IN Gi.RMAN Lakes — 1 'he International Council foi 
Mamie In\ estigations has just issued a bulletin 
Hydrographique (June ig22) containing a summary ol 
all tlu' observations of surface temjicrature in the 
Noitli Sea during the years 1905-1914. There aie 
more than 200,000 measurements made from com- 
mercial vessels and they are tabulated as means 
during each ten-day period for the mean ycai, and 
for areas ol one degree of latitude and longitucle, or 
for one-half degree, m each case. The results are 
represented graphically by a series of 1 harts, one for 
eac 1 ) ten-day period T’hesc show in a striking 
manner the " flow' ” of the isothermal boundaries 
thioughoiit the year A very interesting study ot 
the tcmjieraturc of the w'ater at the surface of various 
lala'S 111 Gcimany has been made by A Meiz (I'cr- 
offi'iitlu/i f)istitiits fur hlecreskunde, Heilm, N !•'. A , 
Jlelt 5, i‘)2<)) A spi'cially constructed thermometei 
was used The bulb was a vessel of i s(] mm 
(.ioss-s('( tioii and 12 tms l(»ng ; the capillary stem 
was 15 ems m length and w’as bent at light angles 
to the elongated bulb Thus it was possible' to exploie 
tli(’ water at de'pths varying by i mni down to about 
110 mm The lesults aie (juite remarkable on 
\ery (aim days, when there is no vertual distnibante 
ol tlu' water,’ tlu'. tempcratuie may vary liom about 
21" (' at the surface, to about C at a depth of 
about TOO mm Probably these results will ha\e 
imu'li significance 

]\lErEORoi. 0 c:\ Ar IIong-Kono - 1 he repoil f( 3 i 
the \ear 1921 of the Din'ctor, Mr T. F ('laxtoii, 
of the Royal Observator}', Hoiig-Kong, has jnst b(H-n 
issued. A heavy lainfall occuiicd fiom April 27 
to July 0, a period of 71 days, lain falling on 59 
dfiys and yielding 5(3 inches, or br per cent of 
tile total fall foi the year From Se])teml)er 9 
to llic end ol the vear, a jiciiod of t n davs, the rain- 
fall airo, lilted only to one inih Th? total rainfall 
for llu’ (ear was <1731 m and the average ku’ thi' 
past 38 years is Hj-()2 m Tlu' greah'st rainfall in a 
day was 6 oO m and the greatest 111 one hour wa.s 
3-25 in The highest shade lemperatnro was ()2'’ 
on August 22 ; the highest in the jiast 318 years is Q’j-. 
The lowest lenipeiatme was on Lebiuary 4, and 
the lowest for the 38 jears is 32° 'I’hc maximum 
wind velodtv toi one hour was 51 miles; tin' 
iiia'Cimum fin one hour m the past 38 veans is 108 
miles Tlie maximum scpiall velodty m 1921 was 
at the late of (xj mill's an hour TJiere win* 21 
typhoons during Gif' yeai and the tracks ol these 
aie given 111 the Montlily Mi'tc'onalogieal IJnllotin fur 
DeiemlK'r 1921 In .idditiun to mcleorologu al 
observations ki'pl at about 40 .stations ’m China, 
meteorological logs wcie rcccnved fiom ib8 ships 
opc'iatmg 111 the Far Fast, the latter bi'ing used lor 
verily mg typhoon tiaeks 

Inte RET ROME TERs — Isetause uf the high degn'c of 
accuracy obtainable, mli'rferometiu methods of 
me.isiircment aie of extreme value m physical re- 
searcli 'J'hc apphealion of such methods has been 
rendered easily practicable by the various llilger 
interferometers, which are specialised developments 
of the IMichelson inlcrferomeler. The manufacturers, 
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Alessrs. Adam Hilger, Ltd., 75a t'amdeii Road, N \V 1 , 
now include a list of these lustnmieiits iii their 
catalogue and have issued sepaiatc booklets de- 
scribing them Tlie prism interferometer, the leas 
mlcrfciometer No i, and the canieia lens interfero- 
meter (described in Nmur^', J iil\ i|, i()2i) an' fairly 
well known and aie used in (umuxion with vaiioiis 
])h\ snail problems A simple and (uinpaet loim of 
instnimcnt known as the “ intei feiuscojx' " is now' also 
available, by means ot wliuh the degiee uf paralU'lism 
of surfaces of transparent plates (,in be detmiuined 
with more case and lajiidity and (\ith gualer neeuiaey 
than by micrometer ine.ismeni'nt Mmiit(' diller- 
t'lices m the thickne.ssi's of opacpic jxiits, c.g steel 
thickness gauges, plug gauges, balls fur I'c'aimgs, etc , 
tan also be coiivementlv measiiied In placing tliree 
of tlie parts between two glass smi.ui' jilales and 
nuMsuniig the kick of p.iralli'lLsin m tin' si'iiaratiou 
ot the jilates As the aeeurat y ubtam.ible with this 
iiisliument is <ibout on<'-uiilliuntli of an inch It should 
foim a Viiluable test-room tool as well as a pliysital 
laboratoi y iiistniuu'iit 

(iiiMicvi { oMi'OMi ION or iin Ic vr 1 1*1 's ('luisr — 
Piof \\' VFiiiadsky uf the Khidiiim liistitiite. JVtio- 
grad, wilting Iroiii the Pans Museum d’histcTire 
iiatuic'lle, sdvs it has been shown bv Oddo and 
Ihirkms tli.it the outer shell of tlie ('.11 til’s ( rust, down 
to a depth of about lo mill's, consists pi (’(lominanMy 
of elements with e\ en atomu numbei s, but lie Ix'licves 
that it is now jiossil.ile fo go 1ml her than this, and 
that it call be shown tli.it the efi'ineiits of dillerent 
atomic numbeis can be grouped nKoiding lo the jxirt 
they j)la\ m tlu' economy of tlie ('.it Ill's crust as 
tollovvs • 1 iyclu {biogcn}() I hese consti- 

tute Q<) (> per cent ot the mass of the e.irtli’s iriist, 
and 8o- f jiet tent of them nie ('lenn'iits with ev’cn 
atomic iiiimbers 'I lu.'.se eleiiK'uts enter into the com- 
p(.)Siti()ri of organisms, and the themir.il dianges they 
undergo are cvdie They ineliide the following 28 
dements .\g, Al, As, P, Pa, (', ('.i, G), (.11, Re, J^', 
11 , K, M.g, Mn. N, Na, Ni, O, P, Pb, S, Si, Sii, Sr, 
li. V, and Zn , and pnjbabU also llu' lollowiiig 10 
elements Pi, Cd, ( o, (‘c, Jig, Mo, Sb, Se, '1 c', and W. 

2 Inrii — '1 liese h.ive :ill even atomic mimliers. 
They are (.hcniu ally inert 1 lu'v mtlude A, Me, Ne, 
Ivr. and X(' 3 <>l Hw ruyr cuillfi — Thes(' 

include Ce, Dv, Fi, Kii, Gd, La, Lii, Xd, Pr, Sa, 
'I'b, Tm, Vb It IS chaiaetei istu ol tlu'se eiemeuts 
lh.it they tak(' no jiarl m llie foniiation of vadose 
minerals 4 hbuiiodctirr rhuunts rhese mdude 
Ac, Nt, Po, R.i, 'Jh, and 1 'IJk'v .'in' geiictieallv 
related lo iiiamiim .lud thoiinm and .11 (' subject to 
disintegration 5 huut nicfi?/'' -- 1 hese mdude An, 
Ir, Os, Pd, Pt. RFi, ami JGi '1 lu'v do not give \ ado.se 
mmei.ds b Diffus.f(} ih uu vis —'Wwsu nu huh* Pr, 
(\, Ga. In, 1 , Li, Kb, Se, and T 1 It is .i marked 
( h.iraci I'rislu ot those efi'nieuts licit llicv show' \er\' 
little tciidciicv to loi m mmer.ds, although their atoms 
aie widch clilliisc'd through the unks of the ('ailh’s 
ciust. All the elements of this group have odd 
atomu luimbcrs iTol Vernadsky ])omts out that 
tlie du'micril pioee.ssc's going on in the e.irth’s crust 
an' ckxsc'ly dependeiit upon the atomu crmstitutUTii 
of the matter ot tlu' crust A poll ion ot this is alvvay's 
in ail active state, and is, under jm'seiit conditions, 
to be legarded as a ston of free eneigy ; eg those 
cyclic elements that undergo ch.ingi's through the 
inlliu'uce of r.idiant sol.ir eiu'igv, and those radio- 
active' c'k'ments whu li gi\e a contmiial display' of 
atomic energy' So long as those sources of eiu'rgy' 
arc m.iinlainccl, chemu.il di.inges will proceed m the 
earth’s crust as at presk'iit ; but the ccjuilibnum is 
slowly changing, jiartly through dissipation and partly 
through the dtsintegratioii of the radioactive elements. 
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The ‘'Immured Standards” 

N intoifsting ceremony recently took place in 
the House of Commons, when the copies t)f' the 
Imperial ^'ar(l uiid Pound which normally lesl within 
the wall ol the staircase Pading up to the committee 
looms, \veit‘ icjilaced m their recess, and re immured 
by (.emeiitiiig in place the .stone slab (ovciing the 
opening 'I'hese immured standard.s,” ollieially 
ilescnbed as “ Pai Iiamentary (ajpies Xo constitute 
one of the lour original sets of copies of the piesent 
primary stamlards of the v,ird and pound, and were 
constnicted simnltaneonsly with them m 18^4- 15, 
with the view of jiroviding a readv means of replace- 
ment, should th(‘ originals at <inv lime He lost or 
destroyed Sm li a catastioplu* (xenrred in 1834, 
when the llons('s of J^ailiament wi'^'e burnt down, 
the then existing standards being destroyed m the 
fire, 'the otlier sets of Parliamentary Copucs- weie 
placed, and still lemain, in tlu‘ custody of the Poyal 
Alint, the Royal Societ\, and th(‘ Royal Ohsmvatory. 
(irccnwich At a latei' date, a hfth set was pioxidcxi 
for the Poafd of Trade, to obviati' the necessit\ lor 
using the priimiiies 111 important comparisons, as had 
been thi' pra* tice hitherto 

Under statiiti*, those copies must be compared wuth 
each other ('\ei\- ten u'ais, and with tin* piimarv 
.standards e\ery twenty >ears, hut the immured 
copif?s are expri'ssly exempted from this re(pnrement 
Hence they ha\e seldom been ('xaniined, and were 
only cursord\ re-vi'iilied for Hit' (irst time in i8«)2, 
when Mr. H J Chancy, the them vSnperinlendenl t)t 
the Standaids. comp.in'd them wuth the Jioanl of 
Trade eopies, b\ means of appaiatiis which w.is taken 
to the House foi the purpose Siiitt* then tlu'\ have 
not been disfurbetl until this \'<'ar I pon the prest'iit 
occasion, siiu e 11ns \eai maiks (lie t-ud of the twenty- 
year peiiotl, It was tlioughl desiiablt' to nu huh' (he 
immured copies also m a complete set of inter-com- 
parisons with the otlu'r copies and with the Jni|)c'rial 
St.indards themscht's With the kind tonsemt of the 
Speaker, aiul 111 his pix'si'iue, the recess was operu'd, 
and the standards taku'ii (uit and insjieited, before 
being remoM'd to the Standaids Department for 
vciiticatioTi ('[ion the box tlu'rc was found the 
certificate, m oiiginal, ot their dc'jiosit m the piesent 
position, alti'r llu' oiigimil siti' had been demolished 
during stnu'tur.il alti'i alums 'Lins ccitilicate was 

dated Alaich 7, 1872, and boie, <imong others, the 
signatures of Sir (h'orge H .\ii), Astronomer Royal, 
and Prof W' 1 1 Miller, both of whom had been closc'ly 
concerned in the original (onstriulion of these 
standards 

All the comparisons in wliuh the imimirod copies 


in the House of Commons. 

were involved having been completed, they "were 
returned upon August 3. Mr. J. E. Sears, Deputy- 
Warden of tlie Standards, produced them for identi» 
hcation by mean.s of their inscriptions, and after Mr. 
Peicy Asiiley, A.ssistaiit Secretary to the Board of 
Trade, had explained the general purpose of the 
ceremony, the Depnty-Waiden announced the result 
(ibtained by comparing them against the Imperial 
Standards They were then formally replaced in 
their boxes, wdach wmre then hermetically sealed up 
w'lthin a lead .sheathing, within an outer oak box, and 
replaced m the recess, In which they were again 
immured by cementing the front stone m place. 
I'pon the box there had been placed a record of the 
prficcedmgs, signed by the principal witnesses, 
together with the original certificate above referred 
to, which had been found when the recess was opened. 
The results of the comparison of the iminnred 
standards with the pnmaiies were given by .Mr. 
Seals as follows 

A’ard PC. Mo 4" Imperial Standaid Yard -o-oooior 
inch 

J’onncl 1 ^(' No 4 - linpc'nal Standard Ikiuiid (- 
o‘oo28o gram. 

These figures are, however, jirovisional, since due 
weight wall ultimately ha\ 0 to be given to the results 
of the other comparisons w'lnch are not yet completed, 
and some adjustment will tlierefore be neci'ssaiy It 
IS mterc'sting to compare these figuies witli those 
armed at in 1844 45, when the standards were first 
< onstrncted, namely . 

Yard P (' No 4 = Tmpeiial Standard ^'artl i o of)ooo7 
ineli 

Pound PC N'o .|. Imperial Standard Pound - 
o 00 ji { gram, 

'riie apparent vaiiation in the yard is ol the older 
of the diJterc'iicos winch have' been obseivi'd from time 
to time 111 tile past .imong the other standard bais, 
but tlu' apparent change in the jujiind is mon* con- 
sider.ihle It may peiliaps he ex])lained by the fact 
that the weight is by no mean.s a good jnei c oi metal, 
and of all tlu' copies, it constitutes jirohably the one 
least fitted to form a trustworthy standard Some 
evidence is, lu.'wx'ver, available, though it cannot he 
regarded as (oiulusivi', that prioi to 1878 tlu* jnimary 
standaid was lendered a httlc lighter by wtvir, aiismg 
from its rclatuely Irecineiit use for important i.oin- 
jiari.sons The present senes, ot compaiisons may 
render it possible to form some conclusion as to 
•\!>eth'‘r this is the case. 


The International 

A AfRETlNtx of the International Research 
^ Council was hi’ld at Brussels on July 25 and 
the four succeeding days, under the presidency oi AI 
E. Ificard, .secretaiy of the Academic des Suences, 
Pans; siraiiilaneously tiie recentlv fornied liinon of 
Scientific Radio-Telegrapliy lield its Inst general 
assembly. 

Twenty countru'S hay e iiow^ joined tlu* International 
J'ce.searcb Council, tlu' following se\entec*ii being 
leprescnted at the meeting Beigiiiin, Canada, Den- 
mark, Prance, Great Jtntain, (irc'cec, Holland, Italy, 
Japan, Norway, Poland, Portugal, Spam, Sweden^ 
Switzerland, United States oH America, and Czecho- 
slovakia. The representatives of Gical Britain for 
the general proceedings of the Couocil were Prof. 
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Research Council. 

J Ashworth, Sir William Bra^g, Sir Charles Close, 
Sir Richard (ila/ebrook , Mr A K. llinks, Col. 11 G. 
Lyons, Sir Arthur Schuster, and Dr E 11 Starling, 
while m cfddition Admiral Sir Henry Jackson, J)r 
Erskmc Alurray, and Mr. Shaughiiessy lepresented, 
together with Sir Richard Glazebrook, the National 
Council for Radio-Telegraphy. 

The greater part ot the business of the meeting 
was conccrncxl with the organisation of international 
scientific unions additional to the five for Astronomy, 
(hxxlesy and Cxcophysics, Chemistry, Alathematics, 
and Si.ientific Raclio-Telegrapliy, which are already 
in activity. As a result of the meeting the forma- 
tion of Unions for Pure ?itid Applied Physics and for 
Geography seems asSuped. The proposed Union In 
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Geology Awaits the coftsideratioa of tlie Geological 
Congress which rneefs this wis^ at Brussels,' and some 
advance has been made in connexion with the bio- 
logical sciences. 

At a previous meeting of the International Ke- 
search Council it had been piovisionally agreed to 
unite medical and biological sciences, this decision 
did not find favour, and the intention now is to 
separate medicine Irom Physiology, Zoology, and 
Botany i’roposals will be submitted to the count lies 
belonging to the Research Council, and the ultimate 
formation of this Union will depend on the number 
of countries willing to join. 

Among other matters dealt with, a proposal sub- 
mitted by the National Research Council of the 
United States of America and accepted by the meeting 
may prove to be an important addition to the respon- 
sibilities of the Research Council, which hitherto 
contented itself wnth the formation of Unions which 
beianu' practically autonomous as .soon as their 
statutes wcie ajiproved. As problems m which several 
U moils w'ere concerned ran a danger of being neglected, 
the pioposal was now made by the United States 
that the liosearch Council itself should take such 


g fpblcms under its own special protection. Thri'e 
iqiliries were mentioned as likely to fall within 
this category. One of them had already been con- 
sidered by the International Astronomical tlnioii, 
ivhich requested the l^esearch ('ouncil to make 
arrangements for a collaboration of several of the 
Unions in the .study ot the ‘iorrclat ions betw’cen solar 
and terrestrial phenomena I'lu' second referred to 
the energy siipplv of the world (fuel, solar energy, 
etc ), while a third suggestuin dea 11 with the diflicult 
and complicated question of interna tional patents. 
The nsk of oveiiajipmg edoits ami the possible fear 
of interference with the special woik of the Unions is 
avoided by the provision — now toming into force — 
that the Kxecutue t'oimmttceof Uk' Uesearch ('ouncil, 
which hitherto con.sisted of live members, should be 
enlarged, each Union nominating an additional 
member v 

At the (•.om.ludiiig meeting the live members of 
the JCxeculive Committee appointed by the general 
assembly weie elected as follows • .M Jv Picard 
(President), Mr. Ci Lecomte and Prof \'ito Volterra 
(Vice-Presidents), Dr G K Hale, aml^ Sir Arthur 
Schiisler (General Secretary) 


The Philosophical Congress at Manchester. 


'"T’' 11 K special subjects of discussion at the Philo- 
1 sophical Congress recently held at Manchester 
were (i) the nailin' of histor)' and its dilferontialion 
Irom science, (j) the eonci'pt of unconscious mental 
process and the justitication ol the term unconsi ions 
111 psychology, ami (3) the philosophical aspects of 
the principle of lelatuity, particularly m regard to 
the probh'in of sense perception 

The vu ('-chancellor of the Univcisitv of Man- 
chester, Sir Henry Miers, ptesided at the opening 
nu'ding, wIk'u the Ihshop ot -Manchester, Dr William 
J'eniple, gave an inaugural address on " Symbolism 
as a Basis for Metaphysics 'fhe particular function 
of philosophy is the mlerpn'latiori of value Reality 
presents itself m grade's winch rise m a hierarchical 
order from simjile matter to life and mind and spirit. 
Each higher order is the imposition of a value on 
the lower on wlm h it is dependent and which llu'ii 
beionic" for it a symlxjl Thus a flag as a paiti- 
eolonrecl -trip of calico is meie matter mid vet apart 
from the value which this matter symbolises it has 
not even tlu' existence wliicli supjiorts the value 
That IS to say, though existence is prior to value, 111 
the Inglier grade the di.slinction belwcen existence 
and V aliic disappeais. This led to the further position 
tliat the nmveise can only be explained in teinis ol 
will The intellect may 1 k' sati.sfied by a comepl 
of the umv'erse in terms of phy.sical causation, but 
religious, aesthetic and ethical, and also scientific 
experience can only lie satiffficd by proof that it is 
puriiosively leasonable and not merely causally 
mielhgible. * 

(1) ■' Arc History and Science different kinds ot 
Knowledge was discussed in a symposium by 
Mr R G. Collingwood, Prof. A E Taylor^ and Dr. 
E. C S Schiller. 'I'lio problem is an old one but has 
acf[iiired new significance in modern thought History 
IS particular and individual, its eventi? are unupic, 
it IS impossible to classify them and induce general 
lawss Is it then more than a simple chronicle ^ 
On the other hand, science deals with repetitions, 
its method is experimental, it formulates general 
laws which enable us to predict and so to control 
the future. , 

(2) The subject of the unconscious aroused the 
liveliest interest pn account of its practkal importance 
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and the question of the iiu'thods of psy( ho-therapy 
winch it involved, ihof ' 1 ' H J’car pivsided over 
the discussion and lefcrred to the great loss which 
psychology had sustained m the death ol Dr W. H. R. 
Rivers, who had taken part inarranguig the jirogramme 
and had ex'pected to pnrticipritc in the Congress. 
The inecling rose in silent tril)ut(' 'I ho first sym- 
jiosiuni, “ Is the {.Inconscions a ( onccjition of Value 
111 P.s\chology ” was by Mr G. (' hield. Dr. F. 
Aveling, and Prof. J Laird In thi' discussion the 
medical point of view was rcpiesented by Dr. Mitchell 
and Dr. William Blown liie latti'r gave detailed 
instances of assumed mental pio( esses wJiich, judged 
by analogy, aie indistingmshablc from those of 
conscious life, the onlv dilference being that the 
subjects in whom they occur me completely unaware 
of them. Mr Leonard Russell on the jdiilosophic 
side defend('d the use of the appari'iitly solf-coiitra- 
(lietory term " unconscious tonscionsness " in a 
subtle argiimenf directed to show that the paradox 
IS not confined to a jiarticniar class of mental pheno- 
nien.i but c'xtends to all, for even in what we call 
conscious jiroccss vve are never conscious of the 
consciousness 

A s('( ond symposium on the ti^rms used in the new 
psychology, The Relations In'tweeii Sentiments 
and ('oniploxes,” had six contributors The first 
paper was by the late Dr Kivers, tlic others were by 
Dr Bernard Hart, Mr A G Tansloy, Prof. T. H 
iVar, Mr A P' Shand ami Dr C S Myers. The 
practical issue in this discussion was as to a possible 
danger in psycho-ana h’sis (dmpU'xe.s were ac- 
knowledged to be harmful and ps\ cho-analysis was 
duet ted towards dissolving them, but in doing so 
might there not be risk of dissolving sentiments 
wdnch were wliolly healthy ^ 

(3) A discussion between Prof G i*'. Stout and 
Prof. Alexander on the nature of sense perception 
wxis jireliminarv to a more gmicial discussion on a 
paper bv Prof. A, N Whitehead, “ The Pliilo^pliical 
Aspects of the Principle of Relativity. ’ The 
tendeiK.y of the new loneejit w.is, Dr. Whitehead 
.said, distinctly to support the line of argument of 
tliose who followx'd Berkeley, and yet it was wrong 
to suppose that Pnnstein’s principle implied or was 
even ultimOjtely consistent with the full idealist 
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doctrine. The new law of gravitation quite as fully 
as New ton's law referred to a nature common to 
and independent of all individual minds This was 
a necessitv if there was to be physical science at all 
in nny inti'lligilile meaning of the term. The chair- 
man, ITof Wildon Tail, said that the idisdistic 
interpretation of I'.instefli's theory did not inqily 
that hhnstein was an idealist or that any jilulo- j 
sophical purpose was involved m his principle I 
'i'Jie value of the new ininciple m philosophy dejiended 
on the fact that it was purely .scientific and brought 
forward in the inteiest of mathematical physics. 
What it liad done lor philosophy was to show'ton- 
(diisivelv that tin* i enlist assumption of indejieiident 
oh)('(,ti\e cMstuRC was not onl\ unnecessary as a 
condition of the ]n)Ssibility of science but was a 
positne nietliodologieal hindraiui* 

Concurrenth' with the philosoplucal discu.ssions the 
psycliologists field a meeting in tlie jisvcholugical 
laboiatory for the reading of paju'rs and demonstia- 
tions. 

On Satuidav the Ihitish I’s) t liologu a! ScKiety 
held sepal, de uuM'tiugs m tJic Mednal Sthool cd the 
Unnervit) ' In tlu‘ luorning, with J’lol 'f II Pear 
in the chan, Dr ( S .Myers d('scrihed a iiuiiiIkt 
of expeiinients upon tlu* \aiious hutois mvohed m 


[August 12, 1922 


the appreciation of music. He showed hdw' closely 
the processes of listening to music may follow^ those 
involved in the response to pure tones, and con- 
sidered especially the parts played in the aesthetic 
enjoyment of music by association, by a process of 
“ distancing," and by " mystical feeling." Mr. F. C. 
Bartlett gave an account ol .some exjierimcnts 
leading up to a jisychological study of the processes 
of conventionalisation ; and Mr. F. II 1 'houlcss 
discussed the phenonieiia of contrast in a smoothly 
graded disc. It was suggested that McDougall's 
drainage theory could scarcely be accepted a.s an 
adequate expliiiiatioii ol the contrast effects, a view 
that obtained support m the ensuing discu.ssion. 
In the afternoon the Industrial Section of the Society 
held a meeting Dr. Leslie Mackenzie' picsided 
Mr E. Farmer presented a new method of dealing 
vvitli cuives of output m factor}^ work, and discussed 
the psychological signihcance of certain curves 
rc'prescnting w'ork in chocolate-jiackmg and glass- 
blowing Prof. A. V. Hill demonstrated Ins ergo- 
meter, and spoke to .1 large audience ou c haracTeiistics 
of muscular work m the intact org.iinsm Mr 
Jackson read a paper ju'epared bv Mr S Wyatt 
and himself ou the ehecL of rest jiauses ujiou output 
cuives 


The Congress of the Royal Sanitary Institute. 


''PHTv tlnrl y-tlin (1 Animal t'ongrc'ss of the Royal 
Sanitary Institute at Bom iiemoutli, which was 
held during the- last week m |uly, displayed the 
multihirious chanutcT of the work emhr.icecl in .sani- 
tary sc leiuc* or ])ul)lic health Sjiecial sc'c tions were 
devoted to s.anitai y sc ienc-e aiul [)ie\enti\c medic me, 
to engineering and architecture, to maternity aiul 
child welfare ineluclmg school hygiene, to jieisonal 
and cIomestK' hvgienc, .md liierc' weie confeicnces 
of vcterinarv mspectois, health visitors, sanitary in- 
spectors rejireseiitativ c's ol .sanitary authorities, and 
medical oflicers of health 

Ma|or-(h'U('r.\l I K It Seeh 's presidential address 
was an able' summary of urgent public iic'c'ds, an 
ajipeal for clc'aii milk and loi judicious c'xjieudituro 
on public lu'.iltli nc'C'ds mcluclmg housing, and a 
reitc'ratioii of thc' Imidameiital importance of educ alum 
111 advaiic mg juibhe health progress 

Sii Artluii Aewshc)lm('’s jiresidcntial acldrc'ss to 
section 1 dealt witli tlu' rc'l.itne roles ol ccnnpulsiou 
and education m public' he.ilth work lie laid down 
the lollowmg geneial piincijiles as justifying com- 
pulsion m public hoaltli or soc1.1l work (i) that the 
end aimc'cl at by c'omjmlsion must be* vc'rv' impoilanl 
for the' ])ul)lu wc'lfiirc', (2) t h.it it c anuot be ac hievecl 
to an c'cjual extent 01 witlnn a reasonable tune bv 
edueatioiial mc'asures, not mcluclmg the' education 
jirovaclecl bv' c'diic .ition , (jl that thc' compulsion can 
be enforcc'cl , and (jj th.it it i'> contmuoiislv" c'lidcmsed 
by a majority ol tlu' couniiuiuty lie gave exaiujdes 
of the fact that the social history ot the Joth cc'iiturv' 
consists laigcl) in a .stc.idv f vtcnsjuii ot the enforc 
ment of compuLory clutics and ic'strictions m v.inous 
aspects of communal lift, eac li of which liad bec'u 
introduced to secure tlu- larg-er hhe-rtv' ot the oppiessed 
and handicaj^ipecl mcnibeis of the' comimmitN , and 
then proceeded to ajijily these' gc-iu'ral pimcijdes to 
the ca.se of two t hronu communuable diseases hkt' 
tiiberc ulejsis ,ind s\j)hilis, and to .ilcoholu indulgence 
His geiu'r.il coiiehision was that c oinjuilsioii in these 
dirc'ctioiis would 1h' effective iriv'ersc-ly to thc' exlent 
to winch it w.is needed , ^ncl that m tlu' ultimate 
issue' the two ideals of compulsion and of education 
cj»f character are not irreconcilable m public health 
work. 


In Ins address m the matonnty and child vveli.ire 
section. Sir George Newman stressed the' continuing 
but avoid.ible loss of maternal and infant life, ot - 
during through ignorance and still moie through 
lack of care, and the still larger siiift'rnig and disable- 
ment of mothers and infants winch imglit have' been 
avxuded 'I lit' f.ict tli.it 35 pci cent of thc children 
first .idmittctl lo the elc'iiientary day st:hools m 
England aie so physically imp.nretras to need medical 
lic'atment, emphasises theimjortancc of hygic'nic and 
meclic.-al care of the mother and of thc infant before 
school agc' IS reached At the jirc'senl lime about 
8cf jx^r head is being spent on c.ifhcial services of 
malernit) «mcl child welfare, while thc financ'i.il value 
ot thc lives .s.ivt'cl by thc'se services exceeds this sum 
many times ovc'r 

I'heie was ,1, useful discussion on " I'uel m rc'lation 
to health " introducc'cl by Prof J W. Cobb of 1 . ceils 
Pniv'cisily. til fas jiaper Prof C'obb traced thc 
history of the stages through which tlu' manufacture 
of gas foi domestic purposes had passed d'ho New 
(ias Regulation Act had accejited the fact that the 
test of intrinsic luminosity vv.is absolute, liad j^er- 
mitted tlie distribution ol gas of a lower calorific 
value than formerly, and had not laid down any 
limitaticni of the amount ol caihou monoxide in gas 
Evidently Prof Cobb clid not leg.ird increase of c arboii 
monoxide as necessaiily mcic-asmg dangei to tin' con- 
sumei, and lu' pomtc'd'ont that although rc'cently 
more cases ol jioisomiig by this gas had been ic'corded, 
they could not be due' to merrase ot its pioportioii, 
inasmuch as action 111 this direction so far h.id not 
been greqt 

In a paper on sniokc'lc'ss methods m Glasgow housing 
schc'incs Coimcilloi W H Smith emphasised the too 
Iittlc' rc'cogmsc-d fact th.it soot from donu'stic tires is 
worse than that from hoilc'rs of maiiiifac tiirmg plants, 
on account of tlie exc.c'ss of tiir jiroducLs, and advo- 
cated cential piovision of hot-water supplies in towns. 

I ac'iit -Colonel Clc'UU'sh.i devsenbed methods of col- 
lect ion ancl disposal of c'xcreta suitable for small 
tropical villages, w lu'rc', as a rule, .theie is a total 
absence ot all sanitary arrangements. 'J'lus leads 
not only to exce.ssive cholera and enteric fever, but 
to the widespread dissemination of anchylostomiasis, 
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a parasitic disease, perhaps more destructive of health 
and efficiency than either cholera or malalria. It was 
necessary that the provision made for such villages 
should be primitive in character, and the “ pit latrine ” 
was the most satisfactorv in most circumstances 
Such latrines obviate the need for an}’ conservancy 
stall and they greatly dimmisli surface contamination 
of the ground, and thereby reduce the possibilih'' of 
spreading hookv\orm disease Many of these simple 
arrangements have been in existence for hundreds 
of years in countries like Persia, Arabia, and Meso- 
potamia, and have given rise to no iinisaiice, but are 
111 all res]iects satisfactory. 

A lew only of the subjects discussed at this Congress 
have been mentioned The educational value ol 
such meetings stands high The ('ongresses of tlie 
Royal Sanitary Institute; are unique in tliat they 
focus tlie Mews and wisdom of e\cry profe.ssion and 
calling bearing on public licalth whether legal or 
m(‘di( al, engineering or architectural, women workers 
voluntary or ollicials, medical officers of health 
or sanitary inspectors, veterinary and medical in- 
spectois, rcpiesentativcs of sanitaiy authorities, and 
the workeis m voluntary organisations. Out of ex- 
ihange of outlooks from these various angles public 
healtli jirogiess is secured 


Pharmaceutical Education and Research. 

r the P>ritish I’harmaeeulK al ('onlerenie, held 
at Nottingliain on Julv the President, 

Idol If O Orceinsh, diTveied an address on " IMiar- 
iiMCognosv and tlie Pliai niai eutKal Curruuliim” 
J'hatinai ogiiosv, he said, vas a held of knowledge 
that the jil'aiinacist v\as pei uharh litted to ciilluate, 
hut he ivoiild not be abh' to do so satisfactorily unless 
be had iecei\ed a sound preluninaiy ediuatioii and 
h.id bei'ii sLil)seqii(‘nlly tr.iined in < heniistry. botany, 
pli\su's, and elementary /oology The eiitrame ex- 
amination to jihaimacy should, he thought, be raised 
to the level ot mat lu illation, a ml the tr.nning in the 
si lenccs upon which phannaeogiiosy is liased should 
lollow’ and not pieeede tlie pt.n lic.il tiamnig in the 
pharmacy wiiith is neiessriiv liefoie the sludmit can 
pieseiil iumseJf toi the (jiialifi iiig Rxammatiuii 
Dealing with the coiirsi' ot instriietioii m botanv, 
tins, lie Ih aiglil, ■'hould be adajited to dhe obieci 
till' student iiad in miwv, speci.il attention Ixang jiaid 
to .maloniy, moipliolog\’, jihysjology, and systematic 
bot.in V 

Tlie training in pliarni.n ugnosy’ should b(‘ of .i 
Jiioiv geiK'i'al and more pr.ictical ii.ituie than was 
at pri'sciU often the ca.sc, and ''hoiild inchide the 
cleteiininalum of diagnostic characters by means ol 
the lens ot the nncroseoiie or by quahtitn'e clieniical 
tests as might be requisite In this rcsjiect a detailed 
syil.ibus was a dis.ulvantage, as it restricted the 
hecdom of thought and tlie develojimeiit ot a spirit 
of inquiry whiih was es|cntial to true progress In 
the adyanecd touise of instruction and in the major 
ex.immation more sLri'ss should be laid upon the 
idcMitilication of poisdered drugs, the anal\*sis ol 
mixed powders, and the assay of drugs by themual 
methocls. Opportunity for post-graduate work was 
very necessary and cveiy possible inducement should 
be offered to tlu' student to undcTtake it The 
Piuversities of Manchester and Cdasgow had made 
arrangements for pharmaceutical subjects to foim 
part of the examination for the degree of Raclu’lor 
of Science, and if the University of J.ondon could 
be induced to make a similar arrangement a consider- 
-ihle step forward would be made 
The .student who had attended a<ivanced courses 
of instruction in the selected subjects would then be 
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in a position to take the degree of B.Sc. From this 
he could ptocecd without difficulty to the degree of 
doctor of philo.sophy, tlie reciiiirement of the Uni- 
veisity of Uomlori being broadly two further academic 
years of study, mcludmg tlie oresLMitation of a thesis. 
on an approved subject Ine work foi the thesis 
(,ould be earned out m an iimLitutioii such a.s the 
rescaicli laboratories of the I'liai niaeeiilical Society 
under teachers recogmsed b} the Dniversity. The 
held of pharmacognosy is so widi', ami the jiroblcms 
that await .solution are .so divei shied m their nature, 
IJiat no tlilficulty would bo eiicoimteied in selecting 
subjects suited to the varied abilities of the students. 
Great assistance would be remlered m this vvork by 
the establishment of <in exjierimenlal station similar 
to the Pharinai.eutical Experimental St.ilioii of the 
University of Wisconsin at vvlueh the material ne- 
cessary for investigation ( ould be grown and experi- 
ments carried out Possibly such a station could be 
established m connexion with one of the agricultural 
colleges 

IJie deteniiination of the IMuirinaceiitu il Society 
to fosti'i* its .scientitic woik more in the Inl^nre than 
it has done m lh<‘ immediate past was one of the 
most hopeliil signs foi the future ol piiarmaiy, and 
tlie society, by developing tlie vvork vviucli pliarmacists 
w(‘re speu.illv trained to do, would go far to eslab- 
lishing Its jiositiun as a liMnied society 'I’he prnsident 
coticliidi'd by saying that theie might be obstatles to 
lie suinioimled, misunderstandings to disjiel, and 
prejudicesto beoveieome, bnttlicspirit of the pioneers 
of stienlhic pharmacy existed to-d.iv and, though 
latent, was strong 'the society should set its educa- 
tional jiolicy in the direction indii ated by the wisdom 
of its founders and foster the love ol the calling 
which dLstingiiished its eaily \eais So .done would 
jiharmacy ensure for itself tlie appieciatiou ol a nation 


University and Educational Intelligence. 

Londo.n — Dr George csentm, pnncipaj .iiid head 
of the di'partiiH-nt of chenusliv, Jhikbeck College, 
has been selei ted by the Uimersitv’ oJ London 
(Graduates’ Assouatiou as candidate for the vacancy 
in tlie lepicseiitalion of science giadnates on the 
Semite ol the U'rnvcisity, caused bv tlii' ('lection of 
Di Wahnslev to the cli.iinnanslnp of eoiivfjcalion. 
Di Sentei was loriiu'ily a member of tJi(' Senate, 
and lias foi mail} yeais takc'ii an active pait in 
Univeisity allairs 


Dk WALTiat Rttchik, assistant Icctun'r m biology 
m the Universitv College, Aberystwyth, has been 
appointed ;is.-.islaat lecturer m biology at tin' Tech- 
nical College, Bradford, in succession to Mr. L. 
P. W. Renouf, who lesigned his appointment on his 
eli'clion to the piolessorship of /oolug}’ m the Uni- 
versity of Coik. 

In acctad.ince with the teiins ol the will of the 
late Sir Archibald Davvnny. the Ro}nl Institute of 
Jiritish Architects has awarded, toi" tlu' first time, 
two scholarships, ('ach ol 30/ })ci annum for two 
}cars, to Mr E U ('haniioii, .\r( Inteclural .Associa- 
tion, and Mr D. J A. Hoss, Robert Gordon’s Tech- 
nical College, Abcideeii , and one scholaiship of 25/. 
per annum, for two ye.irs, to Air (' S Whity Archi- 
tectural As.sociatioii. riie svholarshijis are intended 
to lo.stcr the advanced study of construction and the 
iinprovetnent generally of constructional method.s and 
materials and their influence on design. 
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The Bntish Research Association for the Woollcri 
and Worsted Industries announ6€ the following 
awards of research fellowships and advanced scholar- 
ships for the year 1922-23 ; Mr. G. W. Chester, 
Liverpool, 200/. to conduct research on wool fats at 
the University of iVlanciiester ; Mr. John T. Raynes, 
Nottingham, 100/. to conduct research on the bleach- 
ing of wool at the University College of Nottingham ; 
Mr. George Barker, Baikion, loo/. to conduct research 
on the action of water on wool as regards strength, 
elasticity, lustre, dyeing properties, etc , at the 
University of Leeds Scholarships have been granted 
to Mr. Arthur Banks, Sutton Mill, Keighley, tenable 
at Bradford Technical College . and Mr William B. 
Elliot, Wellington Road, Ifawick, tenable at the 
South of Scotland Ccniral 'rechnical College, Gala- 
shiels. 

The Ministry of \griculture and Fisheries an- 
nounces that ^cholai slops in higher agricultural educa- 
tion arc olfered to the sons and daughters of small- 
holders and agricultural and other rural workers. 
The scholarships are of thris' types * Class I enabling 
the holder to attend the degree courses in agriculture 
at certain University departments (mchiding the 
School of Rural Economy, Gxford, and the .School of 
Agriculture, Cambridg(>) , Class II, tenable for two 
years a\ certain University departments of agriculture 
and agricultural colleges ; and Class III , tenable for 
one year or less, at a farm institute or similar institu- 
tion. Candidates for Class I and Class II scholar- 
ships must be at least 17 years of age, and must show 
that they have sufticient ability to pass the entrance 
examination of the Institution at which the scholar- 
ship will be tenable ; for Class 1 1 1 awards, candidates 
must be more than lO years of age and have .spent 
at least a year on a farm or in a horticultural 
establishment. Applications should reach the Secre- 
tary, Ministry of Agriculture and Fisheries, 10 White- 
hall Place, London, S W i, not later than August 31. 

The United States National Research Council has 
made an attempt to ascertain by statistics the relative 
support given to the arts and the sciences through 
"fellowships and stholarslups m the graduate schools 
of American universities The result (Reprint and 
Circular senes No 20, 1922) points to the conclusion 
that the aits arc m tliis respect more favoured than 
the sciences Of 3377 fellowships and scholarships 
awarded during five years in the graduate schools 
of arts and sciences of twelve leading universities, 
1892 were in arts subjects, 1289 111 pure science, and 
196 in applied science. The arts subjects were 
chiefly : English and modern languages (615), history 
(328), ancient languages (230), philosophy (198), 
economics (171), political science (153) ; the pure 
sciences — biology (400), chemistry (365), physics (152), 
mathematics (145), geology (104) , applied sciences — 
engineering (105), agriculture (58) The figures do 
not however, in any wa\^ indicate the extent to 
which applied .sciences are encouraged in the univer- 
sities, because they do not inchnle the fellowships 
awarded in the professional schools. A compan.son 
of the number of fellowships awarded with the number 
of doctorates conferred year by year in the natural 
sciences discloses in some cases a close parallelism 
between the two sets of figures ; thus m California the 
numbers of fellowships and doctorates respectively 
in the five years 1916-17 to 1920-21 were • 23, 23 , 
16, 16 ; 15, 16 ; 21, 14 ; 25, 22 ; and in Stanford m 
1918-19 to 1920-21; 2,* 2; 4, 4; 5, 5. The total 
number of such fellowships in the natural sciences in 
the twelve universities during five years was ^290, and 
the number* ofj doctorates 248. , - ,< ' 
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August Z3, 1867. James Shank* died.^Traihed 

at Glasgow Univ^ersity, Shanks abandoned medicine 
for oractical chemistry and in 1836 was employed 
by Gossage in the ercctipn of his condensing towers.. 
He then became connected with the firm of Joseph. 
Crosfield and Sons, Ltd., at St. Helens; among me 
notable improvements he made being the introduction 
of the " Shanks' Vats " used for the lixivia don of 
black-abh m the production of alkali. 

August 14, 1909. William Ford Stanley died. — A 
native of Buntingford, Hertfordshire, where he Web .’ 
born in 1829, Stanley was trained m mechanics by, 
his father, and m 1854 founded the well-known firm 
of scientific instrument makers. Besides effecting 
improvements in the design and manufacture of 
drawing and surveying instruments, he published 
standard works on their use and was a versatile writer 
on various .scientific subjects He was also an 
enthusiastic promoter of trade schools. 

August 15, 1913. James Robson died. — Known 
for his pioneering work on tlie gas engine, Robson, 
who was born in South Shields in 1833, began life 
as an ironmonger and plumber. Turning his attention 
m 1855 to the internal combustion engine he built 
.several suecc.ssful gas engines, and in 1877 took out 
a patent for a two-stroke engine in which all the 
primping and motor actions are performed by one 
piston in a single cylinder. Robson's first engine on 
the two-c>cle plan was built at North Shields m 
1879, and .shortly .ittcrwards their manufacture was 
taken up by Tangyc’.s of Birmingham. 

August 16, 1818. Jacques Constantin P6rier died.-,— 
An able mechanician, P6rier lonndi'd an engineering . 
works, introduced steam-pumps and hydraulic presses 
into France, and became a builder of steam-engines. 
He also invented a cenlrilugal pump, and drew up 
a plan Jor the distribution of the water of the Seme 
throughout Pans. He published various scientific 
memoirs, and from 1 784 was a member of the Paris 
Academy of Sciences. 

August 17, 1809. Matthew Boulton died. — The 
founder m 1762 of the Soho Manufactory at Bir- 
mitigham, Boulton was a succo.ssful toy and trinket 
maker, Hk> friendship with Watt led m 1775 to the 
famous partnership which made tlu' Soho works 
loioWn throughout the industrial world it was there 
that the modem steam-engine may be said to have 
had its birth, and much of the Success achieved 
was due to Boulton's energy and business acumen. 
Boulton liimselt made many improvements m the 
art of coming. 

August 18, 1874. Sir William Fairbairn died. — A 
great mechanical engineer, Fairbairn as a journeyman- 
mechanic gamed experience in various parts of the 
country, and m 1817 set up in business m Manchester. 
He introduced many improvements m millwork, was 
a pioneer in iron shipbuilding, with Robert Stephenson 
built Ipie Britannia Bndgc over the Menai Straits, 
and made original investigations into the strength of 
materials, the properties of steam, and other subjects. 

August 19, 1808. Frederic Henry Chapman died.-— 
Recognised as the foremost naval constructor of hig 
day, Chapman was born at Goteburg in 1721. As 
a young man he worked in London, and after visitifig. 
France became a constructor in the Swedish Service, 
and towards the end of his career invented the, para- 
bolic system of construction. His principal writiogg 
were his " .\rchitectura Navalis M^rcatorfa '' jpup- 
lished‘in 1768, atid a yrork on ,Ship$ df WarmblShea 
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EDINBURdH. 

koyal Meteorological Society, July 24. — Dr. C, 
Chrec, president, in the chair,-^. K. M. Douglas : 
Observations of upper cloud drift as an aid to 
research and to weather forecasting. The condition 
of the wind near the top of the troposphere in different 
stages of a cyclone is discussed. The pressure 
distributions aloft, disclosed by the upper winds, 
are considered in relation to temperature, cis the 
pressure at considerable heights is largely determined 
by the temperature of the column of air underneath. 
There is complete lack of symmetry in the temj)era- 
ture distribution over a cyclone in its earlier stage, 
with a great contrast in the temperature of the whole 
troposphere between the “ polar ” and " equatorial ” 
currents. When the cyclone becomes stationary 
and fills up, the distribution of temperature and wind 
in the upper air approaches to symmetry round the 
centre, and the easterly current on the north side 
often extends throughout the troposphere No 
simple rules for weather forecasting can be drawn 
up, as the changes in the wind at considerable 
heights follow rather than precede those near the 
surface, but observations of high cloud motion are 
valuable, for they indicate the temperature dis- 
tribution m the troposphere. — j S. Dines : Note on 
the effect of a coast line on precipitation. A con- 
vergence effect occurs over a coast hnc when the 
wind blows along the coast, the low pressure being 
o\'cr the sea and the high pressure over the land , 
tins may cause precipitation. Under favourable 
conditions an upward current of 15 feet per minute 
may be produced over a stnp of the earth's surface 
extending 5 miles on each .side of the coast hnc. A 
sinulai effect occurs wherever the pressure gradient 
V dries along a line perpendicular to the isobars, 
and the following rule is deduced : “ Jn any area 
where the pressure gradient increases lowards the 
'High' there will be rising air,"-- A. E M. Geddes 
and C. A. Clarke , Note on turbulence, as exhibited 
by anemometer records, smoke and cloud formation. 
The effect of eddy motion is shown near the surface 
by the records from a prcssuie tube anemometer. 
The turbuki'cc and consequent eddy morion depend 
largely on ti'c nature of the surface over which the 
air current is travelling Eddies higher up* arc 
sliown by smoke from tall chimneys. Higher up, 
cloud of tlie stratus order is formed. Smoke eddies 
and clouds occur when there is little or no convection 
due to heated air, and therefore their appearance 
and formation is evidently m accordance with 
Taylor’s theory of eddy motion Eddies occur at 
the junction of two currents of different temperature, 
and fragments of cloud form below the base of the 
line squall or similar cloud. Cloud intennediate 
between the normal eiifus and cirro-cumulus types 
undergoes changes which arc at present unexplained. 
Jhe change of the cirro-cumulus type, regarded as a 
water-droplet cloud, into the ice-crystal structure 
of true cirrus is only to be expected at high 
altitudes and conscijuently generally very low 
temperatures, but the reverse process occurs fre- 
quently. 

Paris. 

, of Sciences, July 10.— M. Emile Bertin in 

— Phul Janet: The standard reproduction 
3 f the ir^ternational ohm. An account of th^ prepara- 
rion of %i^*t 4 taiidattl ;mercUry ohms, by tite 


'BcaolC The' differences betweeir'-the values 
; measured by electrical methods and "die values 
deduced from the geometrical dimensions did ‘-not 
amount to more than a few hundred-thous%ndtJis. 
The mean of tlie absolute values of the deviations' was 
i-qxio-*. — E. Cartan : A fundamental theorem of 
H. Weyl in the theory of metric space.— A. Ch^telet : 
hinite Abelian groups. — J Guillaume : Observations 
of the sun made at the Observatory of Lyons during . 
the first quarter of 1922. Observations were possible 
on 74 days during the quarter , the results are sum- 
mari.scd in three tables .sliowmg number and area of 
spots, their distribution in latitude and the distribu- 
tion of the taculae in latitude, — O Sagnac ; The 
oscillations of the .sjicctral lines of double stars 
explained by the new law of pnijection of energy of 
light — E. M. L6meray : General relativity and the 
Milky Way, — R. Jouast : Compaiisons of tlie standard 
repioductioiis of the international olims The stand- 
ards constructed the late M. Rend Benoit were 
compared by Kelvin's double-bridge method Of the 
ten originally constructed one was rejected owing to 
an accident m mounting, and another had Jlso to be 
rejected on account of an apparent discontinuity in 
tlie tube. Details of the measurements are given. 
The values range between 0-99984 ohm and 1-00015 
ohm, — Vasilesco Karper • A particular class of 
batteries. A volt.iic cell is formed by a mixture of 
amyl alcohol and water containing zinc sulphate in 
solution. This separates into two pliases, th(' upper 
being amyl alcohol, the lower an acpieous solution of 
zinc sulphate. With zinc electrodes this cell gives an 
E.M.F. of 0-7 volt. The results obtained with this 
and similar cells arc not 111 accord with Nenfst's 
osmotic theory of cells, and apixjar to contradict the 
second law ot thcrmo-dynamics -P. Janet : Remarks 
on the preceding communication It is necessary to 
prove rigorously that the cycle formed by the sub- 
stances present constitutes a closed cycle. — Albert 
Granger : Observations on tlie baking ot ceramic 
products in electrically heated furnaces With 
platinum- wound furnaces the highest temperature 
attainable with safety is about 1500“ C For higher 
temperatures a gmnulated carbon resistance is nebes-- 
sary. A grey tint on the porcelain made in this 
furnace was proved to be due to the ac.tion of carbon 
monoxide passing through the wall ot the tube 
(corundum mixed with a retractory clay). — R. 
Loequin and Sung Wouseng : Aldehydes obtained 
starting with terti.iry alcohols.— E. Boiry Vulcanis- 
ing rubber in solution. A study of the interaction of 
mdiarubber m colloidal solution and suljihur With 
different solvents at high temperature.s (over 120® C.), 
With phenetol as solvent the compound produced 
contained 31-5 per cent, of sulphur, approximately 
corresponding to CioHieSj (32 pel cent, sulphur), 
which nray be considered as the ultimate product of 
vulcanisation -- Herv6do Pommereau : The reduction 
of etliyl a-naplithylacetatc and of the a-naphthyl- 
ethauols by sodium and absolute alcohol.— Emile 
Andr4 .- Contribution to the study of grape seed oil. 
Study of the solid fatty acids Method of separating 
stearic and palmitic acids — A Duff our : A new 
example of heinilicdial forms not conforming to the 
sign of optical activity — Gabriel Bertrand and 
Mokragnatz : The presence of cobalt and nickel in 
arable soil. The method of extracting these metals 
from the soil and identifying them is given in detail. 

A specimen of garden soil (Pasteur Institute) has 
given 0-0037 ffrm. cobalt and 0 0174 grm. nickel per 
kilogram of soil. — I. Athanasiu : Nervous motive 
energy. Electroneurograms —A. Desgrez, H. Bietry, 
and F. Rathery : The state of acidosis. Method 
of pXQQi and treatment. 
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Cape Town. 


Royal Society of South Africa, June 21. -Dr. C. F 
Juritz ’'in the cluiir.-*^S. H. Haughton . On some 
u[)pcr Jieaii/ort ThcrUpsida A new genus of 
Cynodont leptilc, Cymdiogruithus, lor the species 
C. lonf^iccps haseci on a skull Irom the Buighersdorp 
n Bed.s IS desenhed Its dent.d foiinul.i is 140111110 
There aic well-marked palatine jinxesscs of the 
preinaxilla', no prevomers, and the ejiipterygoid is 
retiacled Irorn the cpiadrate A skull thought to 
be Cy}iO!^iutlfins herrvi is assigned to the new genus 
under Ihe name of C hrounii d'ho palate and basi- 
craniimi ot Tilurosuchus is discussed , the genu.s 
belongs tt> the Ikuiriamorjjh.i — T J Mackie . 
Obser\alions on the prolectui* action of normal 
serum m experimental inlialion with JJacil/ns 
diphtheria, Tn guinea-pigs expeiinientally infected 
with B diphtheria, normal serum from various 
animals, npetted subcutaneously at the same time 
as the inoc ulation, exerts a detinite jirotective action. 
No ])rotcCiion 01 curs it the serum injection is delayed 
for 2 hours alter the inoculation — the effect is pro- 
phylactic, not ciiratue The activity of the scrum 
persists at 57° t' , but is lost at 70° C. and higher 
Serum irom one guiiiea-jiig injected subcutaneously 
into another is lully protectu'c or exerts a delaying 
effect , it IS noteworthy that scrum of an individu.il 
of spcties highly susceptible to experimental B 
diphtheria mlcction should be capable of affording 
some protection when injected parenterallv into 
another vumnal ol the same species infected with the 
particular oigamsm ^lormal horse serum is also 
protcctne m gumoa-pigs injected with diphlhen.i 
toxin - -W A Jolly Note on the electrogram of 
the frog's gastrocnemius lellexly excited Records 
of the electrical c li.mgc 111 the gastrocnemius w'hcii 
contraction is elicited rcliexly by niech.uiKal stimula- 
tion of the heteion\ moils foot, show that the response 
of the riinscle is of the nature of a tet.inus — J. S 
van der Lingen Note on a cystitscopic irradiator 
and an nltra-caolet light illmmn<itor The illuminator 
consists of a leiis-syslem, of two ijuart/ lensc's and 
an ins diaphragm, whereby a held may be illuniinati'd 
with any desired group of nltra-xiolet wa\’es One 
irradiator hikes the iorm of a (jiiartz-rod 01 tube 
sliajicd like .1 ( ysluscope, and the illuminatoi, by 
which ra\ s are jiassed into the oigans to bo dlmnmated 
The rays pass out oiiR at the sjilu'rical tiji The 
other form consists of an exhausted tube bent into 
the form ot a cysto'^cope, with a bulb at the external 
end containing a small (ju.mtity of meicurv ('arbon- 
monoxide is introduced into the tube by heating, 
and this causes the mercury to ladiafe at a low'^ 
temperature, when a lugh-treqiiciicy field oscillates 
in a helix jilaccd ovci tlic external end ol the tube 


Sydney. 

Linnean Society of New South Wales, May 31 — 
Mr. G. A. Waterhouse, president, in the chair — G 
D. Osborne . The geology and petrography of tlic 
Clarencetown-Patcnson district. Pt i The descrip- 
tions are based upon an exhaustive survey of about 
200 sq. miles containing rocks of IJie Bunndi Series, 
Kuttung Senes and the Camozoic System. It is 
suggested that the Kuttung Seiies be divided into a 
basal stage, a volcanic stage, and a glacial stage m con- 
sequence of modifications found in the general sequence, 
the most important of which is the discovery of glacially- 
produced rocks on a much lower stratigraphic level 
than hitherto recognised. Five sections of 

the volcanic stage are described. The work confirms 
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the broad stratigraphical successibn as given by C, A 
Sus?milch.T— G. F. Hill : Descriptions anb biology ol 
some North Australian termites. Four new species 
and two hitherto undesenbed castfes of the geflera 
Eutermes and Hamitermes are described. — J. B. 
Cleland : A second bird census. — A census of the 
numbers of .sjiecies and mdividuals observed on a 
senes of journeys in various districts. The districts 
covered are southern coastal Queensland, Blue Mts., 
N.S W , South Western Plains, N.S.W., Adelaide 
and Renmark Districts, S.A., and the Central Northern 
Distiict, S A 

Royal Society of New South Wales, June 7 — Mr. 

\. Sus.smilch, president, in the chair — A. R. 
Penfold ; The isolation and idcntihcation ol the acid 
bodies produced by the oxidation ol pqicritone by 
means of potassium pcrmang.inatc. The ketone 
used was from Eucalyptus dives, and three acids were 
identified — M Henry . The incidence of anthrax 
in .stock in .Australia Introduced originally about 
eighty years ago, anthrax attained serious pioporlions 
in certain districts, but cliirmg the last tliirty years 
there has been a decline m the aica infected. ' The 
disease has always been definitely localised It was 
introduced ncai Sydney and carried inland and into 
Victoria but then disappeared fiom its original areas. 
At present most ol the coastal districts, ' the table- 
lands and the Western Division oi New .South Wales 
arc anthrax free The rc.d anthiax country consists 
of a belt ill the western slojics , m \'ictona theic is 
.1 similar belt Queensland is free, and jiossibly was 
never aflecled, and in the rest ol Austr.ilia the 
drscaso is negligible. The season ol greatest danger 
from anthrax is tlic summer and early autumn, 
'fho mortality Irom it is not heavy There is an 
inhibitive factor which has jircvented .inthrax 
becoming more widcsjircad Among human agencies 
the controlling factors have been vaccination, 
quarantine, dcstruclion of carcases by fire, breaking 
up ol largo estates, and substitution ot ajpiciill ural 
lor pastonil activities Contaminated loil is generally 
the source of infection : infected h'ciling-stiifls, the 
common source ot iidVction m England, do not 
ojicrate - -K Cheel : (i) Notes on the sjiecies of 

Danvuiia Homoranthiis, and Rylstoiiea in the .states 
ot Now Soyth Wales, Victoria, South Australia and 
Queensland 'Plic plants are known as " Fringe 
Afyrtlcs ” or “ Si cut Myrtles," and arc .said to be of 
importance on accoimt'of the essential oil contained 
in the leaves The jilants known as Danvinia 
taxifoha arc veiy variable and gieat care is necessary 
m the selection ol material it pure grades of oil are 
required Plants originally collected at Rylstone 
and given the name Rylstoiiea arc jirobably forms 
ol Verlirordia darwinioides. (2) Notes on Melaleuca 
linarii folia and Melaleuca Irtchoslachya. These species 
arc commonly Imown as " Tea Tree " and " Tcc-doo " 
rcsjiectively, .uid are also sanl to be of inqiortance 
on account of the essential oil contained in the 
leaves 
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Radio Broadcasting in Great Britain. 

T he delay wliii h has arusen in 1 tinnexioii with the 
inauguration of the jiroposed provision of a 
('omj)rehensi\e radio hro.uleasting si lieine in the Eritisli 
Isles has < aused quc.stions aftet ling the iioliey the 
CJo\ ernment should pursue in relation to broadcasting 
to he \\idel\ \entilated, and has, at the same time, 
diri'i ted attention to tlie git'al \ .iriel\ ot interesl.s lliat 
are iinolved in this matter. In \ leu of the mimense 
importam e of r.idio tekgrapln t()-da\ m I'onne.xion 
with measures affei ting national deletii e. and ot the fact 
that this means ol (omniunuation is easilv susceptible 
ol intcrferenie Irom adulental taiiscs as well as 
those of wilful design, it is the diil\ of tjie Covern- 
luent to ensure that the radio mtcrisis m its own 
<aie shall be proj)erI\ safeguaided in the new 
situation wliiih has (ome into exisienie m the wireless 
field 

llitheito the aulhont) and powcis imdct wlmh the 
(ioxernment has exenised loiilrol m relation to radio- 
telegr.iph) are those wliiih it has diiixed under the 
W’lreless 'I'eh'grafihy Act, 1904(4 I'd 7.1 24)- berein- 
aiter referred to as the jjrim ip.il Ai 1 a temponirx Act 
whuh was jil.iced on our Statute Roll .1 \eiv few x ears 
after the practical utililx ot i.idio telegiaplix was first 
demonstrated, and has sime be'en teeiKiite'd m its 
original form fiom time to time as leijuiied With the 
progress of lime the need for gox ernmeiital eontrol in 
this field h,is m no wax .ibatesl Ix.'irlx m this x'ear, 
about the same time that broadi asting firsi jmmiinenlly 
atliaited publii attention, the Guxernmenl took steps 
to stK'ngllien its position by inliodiK mg the Wireless 
TeK'graphy and Signalling bill (12 iN 13 (leo. 5--X0. 
r4.S) m the House ol ('ommons • tlierem proxision is 
im hided loi {)l.i( mg the jirine ipal Ad ])e rmanentlv on 
the Statute Roll and, at the same time, tor greatly 
enlarging the |)owers hitherto enjox ed b\ the Postmaster 
(h'lieral Liider these new proxisions the Gox eminent 
w ill undoubtedly possess extiemelv large powers, but 
piobably not larger than are reijiiired to enable it 
effei tixely to cope, in the geneial inteiesl of the public, 
with the xvireless situation m this ('ountrv. It is un- 
loT lunate, then, that a suspa ion should haxe arisen in 
some quarters that the new jiowers max jiossibly be 
misused by the Goxernment in their afiplication to 
broadcasting . particularly is this so as many conflicting 
interests arc inxolx'ed m connexion with the putting 
into opeiation of broadcasting serxices, and there- 
fore, in pursuing its poln y, the Goxernment needs 
to secure the fullest conficience of the several groups 
affected. 

Indications have already been gix en as to the policy 
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wliich the Government intends to follow with regard to 
certain aspects of broadcasting. The decision of the 
Government to leave this branch of wireless activity in 
the hands of private enterprise to develop, has been 
widely welcomed : however, fears have been expressed 
lest, in giving effect to its policy under a licensing 
system, the Government may allow an industrial 
monopoly to grow up. It has to be borne in mind that 
the situation under discussion is altogether an ex- 
ceptional one, and that although a complete monopoly 
cannot be tolerated, on the other hand, as is the case 
with ordinary telegraphy and telephony, and, indeed, 
with many other public utility services, so in the case 
of radio broadc asting, the field is not one which lends 
itself to unlimited competition ; for, on purely tech- 
nical ground.s, a limitation has to be placed on the liberty 
of free competition in those cases where the radiation 
through space ot electro-magnetic waves for signalling 
purposes is involved. 

This latter point re<|iiires to be emphasised, as a pro- 
posal has been seriously put forward that, in spite of 
the grave risks of mutual interference incurred thereby, 
full liberty ot action should be permitted to those whose 
wish it is to develop and trade in radio broadcasting, 
rather than that a complicated system of licences and 
supervision should be introduced Rut full liberty of 
action is not feasible here ; radio bioadcastmg cannot, 
on the transmission side, be conducted untrammelled 
by bureaucratic restrictions. The remo\al of suc'h 
restrictions would not onh' defeat the aims of those who 
are seeking to establish useful, eflkient and continuous 
broadcasting services m the llritish Isles, but would also, 
at the same time, put in serious jeopardy the radio 
communication services established in connexion with 
our national defence arrangements, as also the com- 
mercial services already in existence. For practical 
reasons, it is found necessary to lay down a definite 
upper limit to the number ot radio transmitting stations 
which may be erected within a particular region. In 
the British isles, the number of radio services of the 
several kinds (onnected with the fighting services 
and rcciuired for commercial purposes are already 
so great, that a central governmental authority 
has had to be created in order effectively to regulate 
the situation : it determines and allocates the radio 
wave-lengths that shall be utilised for particular 
purposes. 

It is on the advice of this authority that the Govern- 
ment will, so far as the technical aspects of the situation 
arc concerned, be obliged to act. In the matter of 
competition there are, of course, apart from the 
technical considerations referred to, financial aspects 
also which have to be brdught^nder review. Normally j 
it certainly is not the functioii of the Government tpj 
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I attempt to coiHrol the financial side of a private enter- 
I pris^" However, so far as broadcasting is ooncerned, 
the Government is committed, nolens volens, to a certain 
measure of control of the organisations about to be 
licensed for this purpose ; therefore, so long as every- 
thing is done to allow of the fullest amount of competi- 
tion permissible m this field at the present time, and to 
admit of an increase of this competition in the future 
should technical and other considerations permit this 
.safely to be done, it would not be unreasonable, at the 
present juncture, for the Government to exercise such 
further control as may be required to prevent anything 
being done the inevitable result of which would be the 
almost immediate destruction of a part of the capital 
of the investing public. On tlie other liand, by playing 
a part, as is proposed to be done by the Postmaster 
General, in the framing of the articles of assoi'iation of 
the companies which it is intended to license for pro- 
viding broadcasting services, the Government is likely, 
at some future date, to be deprived, wholly nr partially, 
of its liberty to modify its policy in relation to com- 
petition should this be feasible, and desirable in the 
public interest, and it may thus lay itself open later to 
the charge of having allowed a monopoly to comi! into 
existence. It is at this stage that care should be taken 
by the Government to guard against entanglements 
which may afterwards prove embarrassing. 

In the case of receiving apparatus the tei'hnical 
situation is relatively a simple one, and there is every 
reason for permitting the fullest competition in dealings 
connected therewith. It is desirable, therefore, that 
individuals wishing to possess sui'li ajiiiaratus should 
have the greatest latitude allowed them in procuring 
what they waint. Announcements have ap{)cared that 
the types of apparatus to be used in connexion with 
broadcastingmustconform to certain technical standards 
approved by the Post Office : if this merely means that 
the Post Office will issue a general specification, no 
objection can be taken. However, if it is intended that 
manufacturers must submit to the Post Office for its 
approval the designs of the apparatus they propose to 
put on tlie market for broadcasting, a serious mistake is 
being made alike from the maniFaclurers’ point of view 
as of that of the Post Office, which will thus be saddling 
itself with a responsibility that it should seek to avoid. 
In the interests of all parties, it would seem best that 
the sale and purchase of wireless receiving apparatus 
should be carried on in these islands on the customary 
commercial lines free from restrictions of all kinds. It 
followvs, therefore, that whoever may so desire should 
be permitted to make use in his or her broadcasting 
receiving installation of any home-made apparatus, 
provide^ that the same complies with* Ihe general 
te<;hmcajl';^quirements laid officially;. 
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It baa been announced that the Postmaster-General 
is in favour of subsidising the organisations,which are to 
be licensed for broadcasting purposes out of fees to be 
collected on the licences issued in connexion with wire- 
less receiving stations. The situation is one which 
requires to be carefully handled, if mischief is not to be 
done. The authority given to the Postmaster-General 
to grant and renew licences in connexion with radio 
receiving apparatus exists primarily, not for revenue- 
raising purposes, but for that of effecting the registra- 
tion of wireless installations of every kind ; a step which 
is necessary as a measure of police precaution and also 
for facilitating control over all individuals using radio 
recei\’ing sets. Since the law requires every person 
with a wireless installation to take out a licence, the 
charge for the same should be kept as low as possible. 
At the same time, it is reasonable that those wlio desire 
habitually to avail themselves, for one reason or another, 
oi broadcasting services should be expected to con- 
tnbute towards the cost of the same: strictly, this 
contnliution should depend upon the extent of the user. 
The situation is one that lends itself to treatment by 
the grouping of the licences, on some practical basis, 
into two easily distinguishable categories, and by a 
fliflerentiation in the charges to be levied on the licences 
in these two categories. 

Now. broadcasting is essentially a luxury demand, 
and it has to be borne in mind that there arc to-day, and 
will nlwa)s be, many owners of licensed wireless instal- 
lations who are not desirous, as a practice, of making 
use of broadcasting services. For this reason, an)lhing 
in the nature of a general levy on all wireless receiving 
stations must be avoided. On its merit.s, broadcasting 
IS desei 'ing of the fullest encouragement apd the greatest 
assrstaiKC which the Government can give it, alike in 
the interests of those who seek amusement therefrom, 
ol the research workers in this field, and of the electrical 
industry. It seems improbable that any sum likely to 
be raised at the present time by fees on the grant and 
lenewal of licences will go anyw'here near providing the 
contemplated annual outlay on the broadcasting 
scheme which has been projected. It has been esti- 
mated that an outlay t)f 180,000/. per annum 2 will be 
involved in connexion with the proposed broadcasting 
stations. Now, there are at the present tinle in this 
country some 10,000 holders of licences for wireless 
receiving installations. In view of the relatively high 
cost of providing complete receiving installations, an 
increase in the number of licences may, in these days of 
trade depression, be a slow matter ; but assuming that 
an immediate increase may multiply their number 
tenfold, even so, ^approximately 2/. per annum would, 
on a flat-rate basis^ li^ve ^0 levied; on eyeiy licence, 

NO. 2>55rvot'iiei ■ 


in addition to the registration fee, if the whole annual 
cost of the broadcasting stations is to be met in this 
way. There is, however, a serious risk that an annual 
contribution on this scale* mav have the effect of 
retarding materially the rate of the growth in the 
number of private wireless installations. 

In these circumstances, it would seem that the 
licensed organisations will be well advised to endeavour 
to raise the annual revenue they require largely from 
audiences attracted to publii' entertainments promoted 
and run under their auspices : ev idence exists tending 
to show that large audiences can be attracted to broad- 
casting entertainments of a higli class. The licensed 
organisations can, of course, at tlie same time, raise 
additional revenue liy hiring out wireless receiving 
installations for entertainment purposes,. by .sales of 
apparatus outright, and by other means. It is in 
relation to the carrying out of this wider policy, which 
caters for the needs of all classes interested in radio- 
telcgraphy, that the Government can Itest help in 
popularising broadca.sting and aid in promoting the 
commercial success of licensed organisations rather than 
in the attempt to sulisidise them out of moneys raised 
by means of fees charged on licences, the amount of 
which may, moie than likely, prove cKtremely dis- 
appointing. For example, the Government can, on the 
technical side, help the Iic’ensed organisations materially 
by allotting to them the necessary number ot suitalile 
radio wave-lengths to enable them to carr)' out their 
programmes, and in many other imidental ways : it 
can also to .some extent afford them assistance on the 
commercial side by causing all applications for enter- 
tainment licences to be collected by them for trans- 
mission to the Postmaster General, a course the adop- 
tion of which would provide the licensed organisations 
with opportunities for selling broadcasting services, 
whilst at the same time promoting genuine competition 
in this field. 

In connexion with broadiasling, other rights are 
threatened, such, lor example, as copyright and patent 
right. In all the circumstances of the present situation, 
it behoves the Government then to keep itself as free 
as possible from responsibility in connexion with the 
details of the radio broadcasting services. This it will 
do so long as it coniines its role to that of a licensing 
authority exercising general control and supervision 
over the purely wireless situation, and by allowing, in 
collateral matters, the old doctrine to prevail, that 
where the likelihood of the invasion of the legal rights 
of others is involved, every subject m the realm acts at 
his own peril and must be held [Xirsonally answerable 
for his own deeds to him who establishes in due course 
..pf that he has suffered an injury from an actionable 
at the hands of pother. 

' . . f . * 
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University Education in London. 

I he Ihnversily of Loudon {Ilntory, Present Resources 
and Future Possihililie\). liy Sir (iri-gory Foster. 
Pp. 48. (London : University of London Prcss^ 
Ltd., 1922.) IS-. 6d. net. 

T ITL ProNosi (jf University ('olIe;.^c lias Seen well 
ad\ised to publish in th(‘ form of a pamphlet, 
attractively printed and illustrated, the two lectures 
delivered at the ('olle^e in Feliruary last, together with 
the speech of the president of the Ifoard of Education 
(Mr. Fisher) at the conclusion of the second Ic'ctiire. 
A less amhitioiis title might perhaps ha\'e been chosen, 
tor in effec t tlie lec tines ai(' a c losely reasoned apology 
foi the IJlofvnshiiry site and for the University pohc.y 
w'hic h it represents. At tlie outsc't, the ])0[)ular 
illusion that UriivcTsity ednc'ation in T.onclon is to he 
eonc'entrated entirely m one cjuarler is examined and 
dismissed The siios alone of the thirt\-si\ ('olleges 
of the Unuersitx oc-cupy no less than 212 acres and 
their students niimher 21 ,600 'I'heir halls of residence 
account for 7 1 ac res and their playing fields for another 
215 ac-res, making a grand total of 434^ acres. To 
bring together these \ast educational resourc'es would 
be a prodigious undertaking e\tra\agant (a “ wanton 
waste as the* Pio\ost sa\s), impracticable by reason of 
the nc'ce.ssary contiguity of the medic-al schools to their 
hospitals, and undesirable in an educ'ational scaise. 
Other less fortunate Universities ha\e discovered 
that It is impossible' to ccliK'ate in crowds. The 
J’rovost’s arguments against canying the “ c’oncentra- 
tion ” idea too lar are c'omplete and unansweralde. 

One asks at once wliv if a large dose of the medic’ine 
is fatal, a horn exopa tine, dose should be beneficial — in 
other words, why the Ooveinment should urge so 
.strongly the removal of King’s Uollege to the lilooms- 
bury site “ It is,” savs the Provost, ” for the obvious 
reason that King’s Uollege on its present site, delightful 
as it is from manv points ot view', cxinnot grow and 
extend according to its needs.” This argument is 
hardly relevant, for there are other parts of T.ondon 
than Bloomsbury where King’s Uollege could grow 
if that IS what it wishes to do. The cjuestion of the 
optimum si/.e for a college is involved ; and thc-re are 
other ways of growing, it may be suggested, than m 
si/e and numbers -in cfiic lency, for example, or by 
planting out part of its w'ork as King’s has done already 
in the case of its Household .Sc'ienc-e Dejiartmcnt at 
Campden Hill. The impression left on the mind of 
the reader of these discourses must be that the King’s 
College question is not discussed with force or 
conviction. 

There is a peculiar habit in University circles in 
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London of continuing the argument after a con- 
clusion. has been reached. From this point of view 
the Provost’s carefully compiled statistics in favour 
of the Bloomsbury site will fortify the loyal forces in 
the guerilla warfare which is now being w'aged with 
vigour and persistence. Of the total of 21,634 students 
in the Uolleges of the Univ'crsity, no less than 16,764 
are in Uolleges within tw'o miles ot the Bloomsbury site, 
whereas the corresjionding figure for the rival Holland 
Park site is only 1520. 'I’he number outside the two- 
mile radius of cither site is 3306. Whether the two- 
mile radius w'as chosen because of the distance covered 
by the id bus fare of a happier generation, we cannot 
determine ; but we may lairlv ask why the University 
(|uarter should be within this ri'asonable distance ot 
the students, seeing that e.xi'cpt for compulsory attend- 
ance at examinations they have in recent years lound 
no pleasure m visiting the University headquarteis 
On the only occasion on vvliii li the present writer 
remembers to hav'e seen a thousand London students 
in one room, their object m coming togc'ther wais to 
dcnouiv'e the existing constitution of tlie University ' 

On this cjuestion the Provost maintains a strange 
silence He fails to stress the need which exists in 
T.onclon for the active encouragement of all those 
social, athletic, and extra-academic influences which 
make for the development of stiidciits’ jic'rsonahtv 
as distinct from intellect The Bloomslniry site 
should jmovide these facilities as fai as jxrac tu able 
in the foim of dming-halls, clubs, hostels, accommoda- 
tion for debates and meetings ol cxtia-ac ademic' 
societies, th('atres,c'onc'ert-rooms, ait galleties, museums, 
gymnasia, fives courts, sw'imming baths, c'luirclies, and 
mosques I Unless something c'an be done on these 
lines, the whole discaission is meaningless Irom the 
jioint ol view ot the students rc'gardcxl as human 
beings and not merely as statistical units. 

For administrative jnirjxoses and tor cerc'monial and 
jniblic meetings of all kinds, the need for a central 
jiosilion is paramount and incontestable. Busy feblic- 
men, administrators, and teachers who do voluntary 
work as members ot University Uommittees may reason- 
ably demand that their sac-rifu^i of time and money 
in travelling shall be reduced to a minimum. A few 
weeks ago .some five hundred graduates attended a 
meeting of Uonv ocation at South Kensington for the 
putpose of electing a new chairman. At the lowest 
c'omputation to/, extra was spent in travelling to South 
Kensington as compared w'ith, say, Bloomsbury; 
more important and serious, the meeting must have 
been less representative bec-ausc ol the inability of 
graduates living or w'orking on the remote side of 
London to attend. How any person of common sense 
or knowledge of London can argue that South Kensing- 
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ton or Holland Park is conveniently situated for a 
University quarter passes comprehension. 

It would be unfair to expect in the course of two 
lectures a full exposition of University policy ; but 
there appears to be some lack of consistency, possibly 
more apparent than real, between the criticism of 
pre-1900 higher education in London when “ each 
college made its own plans and did its own work in 
the best way it could ” and the current demand that, 
a teaching University having at last been established, 
certain Colleges shall be given the status of “ Dominions 
enjoying Home Rule within the University. If 
University and King’s Colleges were set up cheek by 
jowl on the Bloomsbury site, the need for co-ordina- 
tion by some independent and impartial authority 
would cry out to heaven. The Provost is on surer 
ground in pleading for “ as much concentration in 
the University Quarter as is practicable,” especially 
in respect of “ all the new post-graduate institutes,” 
and our only criticism of this proposal is that a more 
comprehensive term than “ post-graduate institutes ” 
should be used. In addition to post-graduate institutes, 
there is need for a number of schools or institutes of a 
specialised character, e.^. for law, music, drama, journal- 
ism, and military science, to specify only a few sub- 
jects for which at present provision is not made or is 
Inadequately made within the University. As an 
instance of a post-graduate institute, the new scheme 
for an Institute of Public Health is cited, and it is 
gratifying to find that the demand for Collegiate Home 
Rule is not in this case interpreted by the Provost in 
the sense of what we have we hold.” “ We have a 
department [of Hygiene] in this College, the oldest in 
the country, but it is inadequate to meet the needs 
of London ; and we should be prepared to sec that 
department, and all the still smaller departments m 
the Ollier Colleges, merged into one great institute. 
That is the kind of development which will be helped 
by the concentration in Bloomsbury.” 

Towards the conclusion of the lectures, the Provost 
pleads for “ the necessary spirit to pull and work 
together ” in order to substantiate the vision of a 
great University of Lcjndon which he has somewhat 
faintly adumbrated. These wise words should not 
be received in a derisive spirit. No one will. suppose 
that University College has attained its present great 
prestige without a struggle, or that on certain occasions 
its rivalry with other Colleges may not have taken a 
combative form. The important thing to ensure, as 
the Provost suggests, is that this rivalry-, unavoidable 
and even desirable within limits, shall be as free as 
possible ffom selfishness — “ particularism ” is the polite 
academiq word— with- the gireatei^ glo^, of the Univer: 
sity always in view, ; 
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and intrigue, and of that perverted form of academic 
freemasonry which suspends private judgment and 
exalts College loyalty. The alternative is constant sus- 
picion and bitter, often unreasonable, opposition to 
progress. 

A brief reference must be made in conclusion to Mr. 
Fisher’s speech delivered at the end of the second 
lecture. He found himself m “ full agreement with the 
admirable doctrine contained in the address.” The 
University of London was a species by itself. 

“ The Government, four years ago, made an offer 
of the Bloomsbury Site to the University of London. 
That offer has been accepted by the University. The 
Government do not propose to make another offer, 
and if the University does not like the site, well, it 
can return it to the source trom winch it came. I 
have no doubt the Chancellor of the ICvoliequer will 
appreciate its generosity.” 

The limit to the number of students who could be 
educated at Oxford and Cambridge had been reached, 
and London must be prepared to receive a great influx 
of students, particularly 

“ from the Dominions, from India, from the Crown 
Colonies, from the United States of America, and from 
the allied Powers of the Continent.” You must con- 
centrate in one part of London “ not all the teaching 
power, but an impressive proportion of the teaching 
power,” and that was “ the principal object which the 
Government had in view in suggesting an arrangement 
under which King’s College could lie brought into 
close proximity with University College.” And as 
last words he said: Let those who are anxious for 
the future of London University, from whatever. angle 
they may have hitherto viewed London University 
problems, let them concentrate on the endeavour to 
create upon the site a noble senes of buildings, worthy 
of the reputation of the University, worthy of its past, 
and adequate to the great destinies which await it.” 

T. Ll. H. 


Antarctic Foraminifera. 

British Museum {Natural History). British Antarctic 
(“ Terra Nova ”) Expedition, 1910. Natural His- 
tory Report. Zoology, Vol. 6, No. 2. Protozoa, 
Part 2 : Foraminifera. By Edward Heron-Alien 
and Arthur Earland. Pp. 25-268 + 8 plates. 
(London : British Museum (Natural History), 
1922.) 301. 

S tudents of natural history in its wider aspects 
will welcome the appearance of this memoir on the 
Antarctic Foraminifera of the second ScotV Expedition 
— notable contribution to the series of reports which 
have resulted from the Terra Nova Expedition. The 
authors state that the material collected during the 
expedition was placed in their hands seven years ago, 
-the delay in publication has been due, not 
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only to the diflieulties of biological research in war- 
time, but al'io to tlie method of preservation adopted 
for most of tlic dredgings containing foraminiferal 
specimens. The eollcctoi»; appear to ha\c put un- 
warranted confideni'e in formalin, “ than which no more 
unsatisfactory medium for . . . Forammifera can be 
imagined.” Messrs. ITeron-Allen and Earland ha\e 
been (ornpelled, therefore, to expend much time and 
trouble in cleaning the material entrusted to them 
so as to render it at all suitable tor study, and they 
“ uin only re\’iew the results as a tantalising sketi h of 
the possibilities which would ha\c attended upon an 
ample supfily of properly collci ted Antarctic material.” 
Nevertheless, the autliors are able to record 650 species 
and varieties of these fascinating Protozoa, of winch 
46 are new; to science. 

In looking through the s)stcmatic list, winch 
occupies by far the greater part of the memoir, the 
student ol distribution ciannot hut lie impressed by the 
wide range of many of the tNpes. Species rec'orded 
here from the far south are identical w'lth those, already 
enumerated in lists by the same authors, of Foraminitcra 
from the North Scxi, and from the Atlantic w’aters around 
the shores of Uonadit. Several types are common 
to Arctic and Antarctic' regions, but these are almost 
all pelagic forms, and capable of the most extensive 
nmgrations. The only exception, Globtgerina pachy- 
derma, l^direnberg, with its “curiously thick-w'allc'd ” 
shell, IS ‘‘the typical Globigerina of Arctic dc'posits,” 
reaching its southern limit about the Faeroe Channel. 
Ne\ ertheless, the authors do not consider that its 
presence in the .Vntarclic Ocean affords any suj^port 
to the oncc-popular “bipolarity” theory of specific 
origins. Apparently (1 pihhydnnia is “a local 
variation ” of G. d’()rbign\ , a transition from 

the one form to the other being cleaily demonsitable 
as dredgings fiom more southeily stations are examined. 
This transition is supposed to be “ induced by con- 
ditions of temperature,” and the authors belies e that 
“the same gradual transition [from G dutertrci to 
G. pachyderma] which w'c ha\ e described in the Antarctic 
could be traced in the Are tic- and temperate seas.” 

Systematic students of the Forammitera will be 
especially interested in the number of hyaline species 
of which arenaceous isomorphs arc described — for 
example, Bifarina porrecta (Hrady), Bolivtna punctata, 
d’Orbigny, and Rotalia solJanu, d’Orbigny. The 
authors express their agreement with Butschli, Faure- 
Fremiet, and other recent workers at the order, in 
considering that the existence of such isomorphs — 
the formation of an arenaceous instead of a calcareous 
test due to some obscure ’physiological reaction- -may 
necessitateu Itimately a revision in the classification of 
the Foraminifera. “ We do not think the time has 
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yet arrived to abandon the generally acc‘=‘7;^'‘H, if 
artificial, system of Brady, which, with it modi- 
fications, is followed in this Report, hut we have 
endeavoured to clear the way tow'ards a -^per zoologica I 
allocation of the Lituohdse by refraining w'herever 
possible from the creation of new arenaceous species, 
and retaining our new arenaceoir forms in the genera 
to which they naturally belong.” 

Among the newly described forms the genus iJen- 
dronina, referred to the Astrorhizidae, comprising two 
New Zealand and two Antarctic species, is noteworthy. 
The test is built of fine mud, sand-grams, and sponge- 
spicules, and the sessile D. arhorescens assumes a 
c'omplex branching habit, attaining a height of 5 to 6 
millimetres. The authors believe that the genus may 
be represented also in tropical seas (Indian Ocean). 
PuJytrema mimac a):, ■'(Fallas) was found in great abun- 
dance in the y v,v.t^ealand area, at one station “ practi- 
callyever) sS^n organism ” being “ more or less co\ ered 
W'lth It.” It IS a sessile foramimfer of very wide range, 
and the authors l^N'e made a special journey to Corsica 
so as to study i^^soecies in life in Mediterranean 
waters. The orgaihjt'’' in its early tree stage settles 
on some object, w'liwiewith it gains connexion i^y 
thrusting out protoplasm from its under surface and 
forming “a thin layer 01 me rusting thambers ” The 
proto])lasm subsecjuently streams out from these, 
surrounds the young spherical test, and constructs a 
wall of small chainbeis which overgrow and envelo|) 
the latter. Finally the characteristic lirancliing, 
arrn-like processes grow out. The occurrence of 
siliceous spongc-spicules inside the chambers of the 
Folytrema has given rise to rauch disc ussion ; the 
authors haw observed sponge and foiaminiter “close 
together ancf apjiroximatelv the same si/.c,” and do not 
altogether reject the possibilitv of a true s)mbiosis. 

In order to reduce the cost of publication, the 
authors have restFicted to a minimum their sync)n)mic. 
references. The eight plates illustrating the memoir 
have been admirably draw'n liy Mr. M. IT. Brooks and 
are excellently reproduced. All the w'orkers concerned 
may be heartily congratulated on the results made 
known in this most recent outc'c^me of Antarctic explora- 
tion and research. G.’ 11. C. 

Water Underground. 

Nouveau Traite des eaux souterraines. Par F.-A. 
Martel. Fp. 838. (Fan's; G. Doin, i()2r.) 50 
francs. 

I N M. Martel’s treatise, stress is naturally laid on 
what he has styled “ spelaiology.” For him, 
subterranean water moves in a fascinating world of 
caves. The conception of a general water-table in 
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permeable rocks does not appeal. His conclusions -as 
a follower of water by sheer hard climbing and ex- 
ploration underground are supported by^ the very 
varied results of borings made near one another in 
beds regarded as porous by the engineer. M. Martel 
believes, with nyr Ij justice, that subterranean rivers 
do not etch out tlieir own way ; they are determined 
by pre-existing crevices, the diadases of Daubree. 
In the case of limestone, solution obviously widens 
the original fissure ; but it must have been generally 
recognised tliat the long-continued dominance ot the 
joint-system is again and again revealed m the plans 
of sinuous caves. 

M Martel, however, does not give geologists much 
credit for observing a relation between the direi'tion 
of surface-streams and the fissured structure of a 
country ; but we cannot help remembering the account 
of the Drava and Gail system m the first volume of 
Sues-j’s “ .\nthtz der l'>de,” and the exposition by 
Mulyneux and Lamplugh of the Jlatoka Gorge ot 
the Zambezi. In the case ot Mosi-oa-tunya, however, 
M. Martel seems satisfied with the somewhat cata- 
strophic views of Ln’ingstone. We must admit that 
an examination of our ordinary text-books reveals 
an unlortunate silence on this question of fissures 
and stream-erosion ; lait surely M. l\fartel is im lined 
to exaggerate (p. 42) the differences between his views 
and those of ('ollcagues like Lugeon, Kili.ui, and de 
Martonne. He is accustomed to move adventurously 
m narrow ritt-like ways, along the floors of ravines 
and their (ountcrparls underground, but he (annot 
wish us to return to the anti(]ue view of vallevs as 
gaping fissures in the crust. On a tilted peneplain 
the ('ourses of streams are at first uiKcrfam; they 
are con* 1 oiled merely b) the general slojve! When they 
have woikid down into the surface of solid roik, thev 
at on<e begin to be guided by the joints, the lines of 
weakness. The walls of the ultimate valleys are due 
to erosion ; the general ground-plan is often detei- 
mined by that of the joints, the walls ot wha h aie 
practually in contact until the streams begin to work. 

The surface-waters then cut downwards. By 
seepage they become ^ubterranean, and the diadases 
prove still more effective m the underworld. The 
details of I'aves and of disappearing and reanpearmg 
streams are never monotonous to M. Martel ; but the 
frequent photographic representation of them may 
pall a little on the geological or engineering reader. 
We must admit that the pictures here given, to the 
number of three hundred, are fascinating and often 
very impressive. In some cases, as in those of the 
canon of Olhadibie in the Basses-Pyrenees, they result 
from very recent exploration. 

The discussion of the origin of water in the Chalk 
NO- 2755, VOL. 1 10] 


(p. 366) raises important engineering considerations. 
Mr. R. L. Cole has recently dealt with this matter as 
regards the south of England (“The Power User,” 
June u;22, p. 97), and he treats the body of the ('balk 
as providing little opportunity for flow. M. Martel, 
in his descriptions of “ lapiaz ” or “ lajiies “ (p. 531), 
shows well how water penetrates a limestone surface 
and how it proieeds to ramily below, llis remarks 
on the use ot the divining-rod (p 749) are philo.sophic 
and reserved ; he looks for a very extended series of 
trials made on a consistent plan. 'The power of divina- 
tion, if It exists, resides m the operator and not in the 
instrument used. He shows, among other interesting 
matters, how' the sinking of aitesian wells w'as known 
to dwellers on the edge ol the .Sahara (cnluries before 
Moorish engineers were invited to find vvat^T m Artois. 
The ease with which subterranean waicr may be 
contaminated is attested by grim instances (p. 767) 
of the slow decomposition of corpses interred on the 
battlefields of 1914-18, and by the mfeition during a 
whole yeai of the spring of Gerbeviller m Lorraine. 

GrI'.nvh li£ a, J. Cole. 


Statics, Dynamics, and Hydrodynamics. 

(1) Elementary Statics of Two and 'Three Dimensions. 

By R. J. A. Barnard Pp Mi-t2S4. (London: 
Macmillan and Co., Ltd , 1921 ) 75. i)d, 

(2) Theoietical Mechanics : An Introductory Treatise 
on the Principles oj Dynamics, ivith Applications and 
Numerous Examples. By Prof. A. E. If. Love. 
Third Icdition. Pp. xv 4-310. (('amhridge : At the 
University Press, 1921 ) 30^ net. 

(3) and (4) Jdromeccanica Piana. By Piof. Umberto 
Cisotti. Parte Prima. Pp.xiii 152. Jkirte Scconda. 
Pp V 1114- 155-373. (Milano: Librena Ealitrice Poli- 
tecnica, 1921.) Lire 24 and 32 respectively. 

(i) 13 ROE. BARNARD’S new book makes an ex- 
X cellent text-hook for the higlier years in 
pass degree courses and for the first part of honours 
courses m applied mathematu s. The s( ope is that 
generally expected, a chapter on forces in three dimen- 
sions being included. In treatment the book is 
orthodox and safe, so orthodox m fai't that centres of 
gravity are left to quite a late chapter, as if tlie finding 
of centres of gravity were an aim m itself. The proof 
of the vector property of couples is very effective. 

A chapter is added on vectors in space, use being 
made of the vector notation, and the student is referred 
to the author’s “ Dynamics ” for a fuller treatment. 
The modern student of mechanics and physics cannot 
afford to be quite ignorant of vector methods and 
notation, and Prof. Barnard is performing a useful 
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service by including them in his books, even if only in 
the form of an afterthought. 

(2) Prof. Love’s “ Theoretical Mechanics ” is a book 
that serious students of dynamics cannot be without : 
the discussions of the principles are illuminating, and 
the collections of examples are useful to both teacher 
and pupil. Only a few changes have been made in the 
recently issued third edition. Perhaps it is permissible 
to suggest that the book would be immensely more 
useful if It partook of the nature of a text-book, and 
included a much larger number of worked examples. 
The student’s mam dilhculty in dynamics is not in 
learning the comparatively restricted number of ideas 
and methods given in the usual honours courses, but 
rather in obtaining the necessary experience for using 
these idcas_ and methods successfully in the problems 
presented by nature. Hy far the most effective help 
that can be given him is that contained in a judiciously 
selected and carefully graduated scries of worked 
problems, where the efficiency value of each process is 
made evident. 

As the author emjihasiscs the importance of the 
fundamental principles, the volume would be the 
right place for a brief account of relativity in dynamics. 
To leave this latest phase of modern scientific reform 
to the physicist and the philosopher is a mistake that 
applied mathematicians should endeavour to counteract. 

Publishers no doubt know their business and do not 
need the advice of academic men. A protest must 
nevertheless lie raised against excessive prices. The 
price of this new edition will prevent its sale among 
just those young students whose mechanical ideas the 
author wishes to influence. 

(3) and (4) The study of two-dimensional prolilems is 
of great interest in several branches of applied mathe- 
matics, as, for instance, in potential theory, electricity, 
and hydrodynamics. It often happens that when a 
three-dimensional problem of importance cannot be 
solved, the two-dimensional case is amenable to modem 
mathematical methods and its solution sheds much 
light on the general problem. This has been the case 
particularly m hydrodynamics. 

The present volumes are the first two parts of a 
treatise on two-dimensional hydrodynamics. Part 1 . 
gives the theory of the complex variable and conformal 
representation, which is followed by a statement of 
the equations of motion of a fluid in two dimensions. 
Problems with boundaries j^ isting of free stream 
lines only, and with bounoSfe^ consisting of fixed 
barriers only, are then discussft^^Part II. deals with 
jets and other problems, involving|both fixed and free 
boundaries, while Part III. ‘will de|d with wave-motion. 

Of the different t^es of j [| y ^pis discussed by 
Prof. Cisotti, perhaps the moMpiiter^ing is that of 
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discontinuous motion of fluid post a fixed barrier— a 
problem that has some bearing on the modem subject 
of aerodynamics. When the barrier is plane, and the 
motion is assumed to be irrotational, with free stream 
lines, the problem has been solved by the use of what 
constitutes one of the most elegant processes of mathe- 
matical reasoning. Curved barriers, however, have 
so far defied solution, except in the sense that when a 
solution is suggested one can obtain equations which 
define the barrier appropriate to the solution. The 
problem of the curved barrier may almost be described 
as one of the classical problems of hydrodynamics. 
Several interesting cases have been discussed, in par- 
ticular by Prof. Cisotti himself, Villat, and others. 

The ordinary text-book process of solving two-dimen- 
sional problems m hydrodynamics is to seek a relation 
between the complex variable that represents the 
geometry of the actual motion and the complex variable 
involving the velocity potential and the stream-line 
function. An intermediary variable, which is essen- 
tially representative of the velocity vector, is often 
useful. In dealing with discontinuous motion past 
barriers consisting of plane surfaces, a further inter- 
mediary variable is needed, based on the Schwartz- 
Christoffel transformation : the problem is then 
reduced to quadratures. 

For curved barriers, however, this is insuffK'ient, 
and a new type of transformation has been found 
necessary. The essential idea of this transformation 
IS to make the barrier correspond to a semicircle in a 
new Argand diagram. The general solution of the 
problem is then defined in terms of a 'faylor expansion, 
and the choice of the coefficients in this expansion 
determines any particular curved barrier. Elegant 
formulae exist for finding tlic pressure components on 
the barrier, and the line of action of the resultant 
pressure, but an explicit statement for the latter has 
not yet been published. 

This process, due to Levi-Civita and others, can be 
made to yield numerical results of considerable interest. 
Brillouin has given the working for a set of barriers 
defined by a certain choice of the coefficients in the 
above-mentioned series. Further, by a process of 
approximation, circular and elliptic barriers admit of 
numerical solution. 

Prof. Cisotti’s resume of the progress in this problem 
during the last fifteen years is masterly, and of great 
use to researchers in the subject. It seems, however, 
that the footnote on p. 179 is based on a misapprehen- 
sion. Brillouin has given the conditions that must be 
satisfied if the free stream lines are to have finite 
curvature where they leave the barrier. The author 
urges that these conditions are not necessary, He is 
right, but Brillouin does not mean that;!these conditions I 
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are to be satisfied always. As a matter of fact, the 
problems in which Brillouin’s conditions are satisfied are 
those which have the greatest bearing on aerodynamical 
research. Further, Brillouin’s conditions can be used 
to elucidate the rather puzzling question of the difference 
between barriers which arc defined by the same mathe- 
matical curves, but of different extents, as e,g. circular 
barriers of different angular extents. 

These two volumes can be highly recommended to 
all who are interested in recent developments in the 
mathematics of two-dimensional hydrodynamics. 

S. Brodetsky. 


Our Bookshelf. 

Register ziim Zoologischeti Anzetger. Begrimdet von 
J. Victor Cams. Herausgegeben von Prof. Eugen 
Korschelt. Band xxxvi. - xl., iind Bibhographia 
Zonlogica, vol. xviii -xxii. Pp. iv-f695. (Leipzig: 
Wilhelm Engelmann, 1922.) 280 marks. 

Ai.i, who have had occ'asion to ii.se the bibliography 
which is issued with the “ Zoologischcr Anzciger ” 
know that much trouble and loss of time are involved 
m consulting the volumes not yet indexed in one of the 
five-yearly “ Registers.” They will welcome, there- 
fore, this belated volume, which indexes, mainly, the 
papers published from 1909 to igit, including also a 
few irom 1912 and a good many of earlier date which 
had previously escaped notice. It is compiled accord- 
ing to the same plan as its prcdece.ssors. Each paper 
is indexed under its author’s name, with an abbreviated 
title and a citation of the volume and page of the 
bibliugiajihy where the full reference will lie found. 
There are also cross-references under .systematic 
names where these arc mentioned in the title, or in 
the brief notii'e appended to the entries in the biblio- 
graphy, and all new generic names are separately 
entered. • 

It was the opinion of Herr Heinrich in Mr. 11 . G. 
Wells’s story ot “Mr. Brithng” that “the English 
do not understand indexing.” It may be only because 
of this national defect that we find the plan of the 
“ Bibhographia Zoologica ” cumbersome and incon- 
venient as compared with that of our own “ Zoological 
Recoid.” The volume before us is only an index to 
an index. It requires us to take down at least one other 
volume from the shelf before we can find the reference 
we want. It includes fieither a subject index nor a 
geographical index, and the systematic references are 
far from adecjuate for the needs of the systematist. 
All bibliographies, however, arc useful, if only because 
none of them is perfect, and certainly no zoologist can 
afford to neglect the “ Bibhographia Zoologica,” At 
the present time, when the obstacles to the international 
diffusion of knowledge are only slowly being removed, 
the need for such works and the difficulties in the way 
of compiling and publishing them are alike great. It 
|is to be hoped, therefore, that this volume will soon be 
jfollowed by others cataloguing the literature of more 
Recent date. 

1 , > W. T. C. 
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Report of the Canadian Arctic Expedition, 

Vol. xii. : The Life of the Copper Eskimos. By D. 

Jenness. (Southern Party, 1913-16.) Pp. 277 

(Ottawa: Department of the Naval Service, 1922.) 

50 cents. 

The report of the Canadian Arctic F.xpcdition, 1913-18, 
is planned to include at least sixteen volumes. This, 
the ethnographical volume, is the work of Mr. D. 
Jenness, a graduate of tlie University of New Zealand, 
who received his anthropological training at Oxford, 
'and is already known as tlie author of an important 
book entitled “The Northern D’Entrecasteaux.” 
Mr. Jenness lived for some years in llic tents and snow- 
houses of the Eskimo, and though he says little ot Ins 
personal difficulties, the companionship of his Eskimo 
hosts and their strange food must have been a trying 
experience. With the lielj) of a devxited missionary, 
the Rev. II. Girling, who unfortunately died of pneu- 
monia at Ottawa in 1920, he has been able to prepare 
a singularly valuable account ot life m ail* its phases 
among the Copper Eskimos, whose headquarters are 
on the Coppermine River. Fortunately for them, 
this land lies in the track of the Great Caribou migra- 
tion when the herds move northward in the spring. 
They are then able to colhx't stores of meat and skins, 
and from this and 1 he seals and fish, which ai e abundant, 
their wants are supplied. Fonnerly tlieir hunting 
was done with bows and arrows, but these arc now 
replaced by rifles, and it would be well for the C.anadian 
Government to consider whether the use ot improved 
weapons .should not be controlled in the interests of 
game preservation. 

The book is full of curious facts and is illustrated by 
photographs and maps. “ With the influx ot traders 
and missionaries into the country the conditions of life 
are fast changing. Famine looms less in the fore- 
ground, but in its pla( c luiropcan diseases are threaten- 
ing the health of the communities, and bid fair to rival 
all other causes in their effect on the death-rate.” 
The suggestion that a period of (quarantine and medical 
examination should be enfori'cd on all strangers entering 
the Eskimo territory certainly deserves serious con- 
sideration. 

The Scope of School Geography. By Dr. R N. Rudmose 
Brown, O. J. R. Howarth, and J. Maclarlane. Pp. 
158. (Oxford : Clarendon Press, 1922.) 5.9. (sd. net. 

The authors have briefly reviewed the scope of school 
geography, maintaining two dominant themes through- 
out, one the essential unity of the subject, the other 
the .scientific character of its data and its methods. 

“ Geography, properly speaking, has a definite view- 
point of its own and is not a mosaic of loans from other 
subjects.” “ The teaching ot geography is no less the 
work of a specialist than the teaching of ( hemistry or 
history.” 

The authors have adhered, and tor school purposes 
perhaps correctly, to the statement that geography 
may be regarded as the interaction between man and 
his environment ; but even for the purpose of this 
book it might have been desirable rather to have 
stated the broader and deejjer truth that geography 
has as its field the distribution of the interrelations 
of many phenomena of which human activities form 
but one. 

'1 
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In the < hapters dealinji with meteorolo^-, biology, 
oceanograph) , and economics the relations of these 
subjects to gc'ography and the material which geo- 
grapliy can and must derive from them for its own 
study IS liiily discussed. ’On the subject of maps and 
map-reading the hook contains excellent advice, 
“ 'I’lie practical study of maps must entail the art of 
map-readme ” “ 'Idie map must he interpreted.” 

Many will disagree with the authors’ application of 
the term historical geograjihy. Some historical events 
depend for their complete interpretation on a know- 
ledge of geogra|)hy, hut this is not historic'al geography ; 
it is merely history fully understewd It is possible, 
howe\cr, in theory at least, to reconstruct for each 
region the geograjihy of past ejioclis and to sec for 
that area not merely the evolution of Us history, hut 
what IS much more com)irehensi\e, the e\olution of its 
geography This is histone .d gc'ography. 

The hook should do much to remove the many 
anomalies tvhich exist in the school stiicly of the subject. 

Wiihiu the Atom • A Popular I'lao of F.latron^ and 
Quanta. Hy John Mills. Tj) \111-f-215 (London 
G. Routledge and Sons, Ltd., n d ) bs net. 

\Vhai' can a scientific- re\iewer .sa) about hooks like 
this on ” poiHilar scienc e ” } Air. Mills, who has c|Uite 
a competent knowledge of his subject, sets out to 
initiate those who ha\e no knowledge of physics and 
c'hemistry (and apparently no intention of accjuinng it) 
into the m\ stenes of modern atomic theory. Of course 
the task is utterly impossible. Sciei.tilic theonc-s serve 
mainly to explain fac ts, and those who ha\e no know'- 
Icdge of those fac ts can grasp little ot their rc'al mean- 
ing Such satisfaction as they c'an obtain must he 
w'holly different from that of the earnest student, who, 
even if he admits the mor.iht) of an attempt to delude 
the laity into the belief that they c-an appreciate 
.scientific work without serious study, can never be in 
a position to judge whether an author has been suc'ce.ss- 
ful m tickling the palates of liis readers m the manner 
they desire 

However, from the sale of similar works we imagine 
that there are some who will appreciate the mixed fare 
set before them, VT-ry mixed it is, ranging from a 
conversation (m the spirit, but not the style, of the 
celestial dialogues of Faust) between the author, an 
electron, energy and the reader to a more or less sober 
discussion of the difficulties of interpreting X-iay 
spec'tra. Indeed we find a certain inconsistency in our 
author’s attitude ; if he is prepared to make such a 
concession to sensationalism a^ to asseit that the 
nucleus is smaller than the clec^trons which it contains, 
he need not have boggled oxer man\ cjuite minor 
difficulties xvhich seem to in to occupy a dispropor- 
tionate space. J 3 ut then, as we .aid, we are clearly 
not in a position to judge 

Sud-Dayetn. Von R. If. P'rance. (Junk’s Xatur- 
Fuhrer.) Pp. vi-423 (Berlin- W Junk. 11)22.) 
M 32 and 150 per cent ” Valutazuschlag.” 

It is pleasant to think that the State of Bax ana was not 
dismembered b)- the great European peace, and w'e 
regret that Dr. France’s scientific guidc^-hook could not 
extend a little north w'ard, so as to inelude the palaeon- 
tological treasures of Eichstatt and the cauldron- 
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j subsidence of the Ries. But the finest landscapes of 
the country await the traveller across the southern 
glacial plain. There is much, indeed, to detain him on 
the “ Niederterrassenschotter ” itself. Dr, Francci calls 
attention, for example, to the forest of Ehersherg, 
Within easy reach for any botanist who visits Municli. 
Here the climatic change in modern Germany may be 
traced in the decay of the giant oaks in the eighteenth 
century, m the subsequent dwindling of the beeches, 
and in the present predominance of conifers, under 
which Wild tulips grow. The site of Alunich raises 
the pu/,/le of its apparent extinction in Roman times, 
though Roman roads run through it, based on pre- 
decessors built hy ('eltic engineers. The rapid rivers 
are thcmselx-cs xvorth watching, as they stream from 
the Alps across the glacial deltas of the plamland. 
With this hook as a companion, the naturalist will 
finally cross the old lake-floor to Partenkirchen, and 
will stand under the crags of the Wetterstein well 
content. G, A. J. (' 

/n the Heart 0/ Hantuland By Dugald ('amphell. 

Pp 313. (London . Seeley, Serxii-e and Co , Ltd., 

1922) 2rf.net. 

Mr (AMFirELi, [iroxidcs liis readers with an abundance 
of good .stones of hig-game hunting, slave traders, and 
natives and l'airo]>eans xvhom he has met in his twenty- 
nine years of ex[)erience as a missionary, llis travels 
range from the Katanga and Angola to the shores of 
Lake Nya.ssa. His use of the w'ord ” Bantuland,” not 
merely in his title but in the text, may be misleading 
to the uninitiated, as he does not deal with all Bantu 
jieoples, but only with those xvithin the limits men- 
tioned Ex en thus he is not alwav s sufficiently explicit 
in mentioning the tribe to xvhich a particular custom 
or belief aj)pe!tams. Many of the people's with wdiom 
he deals are but little known, and his careiul description 
of their culture is a useful addition to our knowledge. 
His aciount ol secret .societies of various types is 
worthy of note. Mr. (ampbell gives to native c harai ter 
a tribute of, admiration which is w'cll deserved, as is 
shown hv instances of self-sac rifice and bravery, while 
he has much to say ot the political sagacity and instinct 
for government displaced by some of the tribes and 
their chiefs. 

The Technique of Ihycho-Analysn By Dr David 

Forsyth Pp vui-t 133 (London- Kegan Paul, 

Trenc'h, 'rrubner and Co., Ltd., 1922.) 5V. net. 

In his hook on the technujue of psycho-analysis Dr. 
Forsvth deals, from the practical viewpoint, with a 
subject w'hich is full of difficulties for the beginner in 
analvtical work. The first chaptcT is devoted to a 
consideration ot the analyst himself ; the second deals 
with the conditions under which the treatment should 
proceed , the remaining four chapters discuss the 
actual analvsis. Dream analysis is excluded as being 
too big a subject tor discussion in .such a book, and the 
reader is referred to Freud’s ‘‘ Interpretation of 
Dreams ” for the study ot this side of analytical 
treatment. 

Dr. Forsyth gives much practical advice which is 
frequently omitted from literature on the theory and 
jiractice of psycho-analysis. 
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Letters to the Editor. 

[ The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return., or to correspond with 
the writers of rejected manuscripts intended for 
this or any other fart of Naturk. No notice is 
taken of anonymous communications !\ 

The Acoustics of Enclosed Spaces. 

Thk acoustics of enclosed spaces intended to liold 
larj^e audiences is now receiving attention, ami it is 
recognised that good conditions for distinct lieanng 
can be obtained only by eliminating the reverlieration 
due to reflection fioni the walls Owing 1o the high 
velocity of the transmission of sound m nearly all 
solid bodies, the angle at which total reflection begins 
IS small , for oak wood it is about 6", and for glass as 
low as V’ finless the wave-front is therefore very 
nearly paiallel to a wall it cannot penetrate and is 
sent back into the room. 'Fhe simple and partially 
eftective method of deadening the reverberation by 
covering the walls with a highly porous mateiial, or 
woven stults, is difficult to apply in large spaces, and 
a more hopeful solution of the problem sc'eins to me 
to he in the discovery of a substance that can Ix' used 
for the ('\teiior lining of walls and has a velocity of 
tiansmission not far dilleieut from th.it m an 

Unfortunately our knowledge of the velocity of 
sound m difterent materials is very scanty. I am not 
awaie that the acoustical jiroperties of the substances 
most commonly used m buildings, such as stones, 
brick, and mortar or plaster of i*aris, have evei been 
examined My suggestion is to look for a suitable 
ni.iterial winch is tiansparent to sound and can be 
backed by highly porous matter which will absorb 
the transmitted vibration If necessary, a series of 
altern.ite layers may be introduced In referring to 
the tables of Landoldt-iiornstem 1 find that the 
substance winch has a velocity of transmission for 
sound m'arest to that of air is cork This might be* 
taken as a staitmg point for further mvestigalion, 
but tlu're aie great ga])s and inconsistencies in the 
t.ibles 

It IS to be rem.irkc'd that at nearly norm.il incidence, 
so long as no total reflection takes place, tin* posterior 
suitac' of the wall diminishes veiv considerably tluj 
mtensiiv of the reflected sound This is illustiated 
by the analogous problem m the theory of light 
y\]ipl)’ing the n'kwant ec] nations (A Schuster, 
“ Optics,” p 71) to normal incidence we find foi the 
lecipiocal of the intensity of a wave transmilted 
tlnough a wall 1 ~ w’here c is the 

tliK kuess of the wall, X the wave-length m an, «ind m 
the refractive index ft is here assumed that the 
thickness of the wall is small compaied with the wave- 
length measured inside the wall, which will neaiiy 
always be* the case For wood the refractive index 
IS about -I, and for^stone it will probably be of the 
same order ol magnitude Applying tlu‘ isin.itions 
and .issuming the waive-length to be 250 cm m air, 
representing a frcspiency of 130, we find that a wall 
one metre thu k would transmit 86 per vent of the 
incident scnind at lujimal incKk'iice, and this would be 
lilt reused to 08-3 per cent if the thickness bt' retimed 
to 10 cm Apait from abstnption, it is to be expt'cfed 
that stone walls aic fairly transparent to sound 
falling notmally upon them Ihit, as has been saitl 
at the beginning, sound incident at angles slightly 
inclined to the normal is totally reflected. 

Some interest attaches to the cognate problem of 
avoiding the transmission of sound from one room to 
another. 1 am not referring to the construction of 
sound-proof spaces of comparatively small dimen- 
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sions, such as telephone boxes, where the use of 
absorbing materials is permissible. But we are all 
familiar wdth rooms, more especially in hotels, where 
everything that is said m one room can be overheard 
next door This is generally ascribed to the thinness 
of the walls Apart front absorption, which is not 
likely to be very apjireciable m a homogeneous 
mateiial, no laige diminution of the mtensily of the 
tran.smitted sound should be expected fiom a moderate 
increase m the thickness ot the walls J he above 
example shows what may be expected from theory. 
When we deal with bucks and mortal, or lath and 
plastci, the want of liomogeneit\’ may cause a con- 
siderable amount of st^itteimg, and this wcuild help 
m making the increased thickness more effective 
(hiless my infoimation as to out pre.senL know- 
ledge IS insnlfh lent, it would appeal that expeiimental 
mv'cstigalion of the acoustical properties of materials, 
with regaid to absorption, scaltermg, and the rate 
of transmission, aie much needed at the present time. 
Such nu'estigations may also have a theoretical 
interest, as they would include expcTinu nts on sheets, 
the thickness of whuh bears a much sm-^ller ratio to 
the wave-length than we are accustomed to deal with 
in optics. Aki'jilik SciiusiiiR. 


Some Spectrum Lines of Neutral Helium 
derived theoretically. 

Ir is well known that, owing to the piohibitive 
nature of the general problem of thiee (or moie) 
bodies, Bohi’s cpiantum theory h.is pioved so far to 
be unable to account for any spectrum lines but those 
forming a senes of the .simple Balmerian type, 1 e 



where ,V is the familiar Kydberg constant given by 
nr-me'lch^, and k the number of unit charges ( on- 
tamed m the nucleus, or the atomic number Apart 
from X-ray spectra of tlu* higher atoms, for which k 
IS replac(‘(l empirically by a smaller and not necessarily 
a wliole nnmlxn* (Moseley, Sommerfeld), and where 
the rcMpnremeuts of precision are not high, this simple 
type of formula covers, as a matter of fact, only the 
.spectra of atomic hydrogen {< - i) and of ionised 
helium (n = 2), which, h.ivmg bexm deprived of one 
of its (‘lections, presents again the same problem of 
two bodies as the hydiogen atom Accordingly, 
the known spi'ctrum series of fle^ tlu‘ ultraviolet 
Lyman series, the jinncipal or Juiwler’s series, and 
the Picketing series, are all of the simple Balnier 
type, with n = i, 3, \ respectively 

riie neutial helium atom, how'cver, with its two 
elections, emits an entirely ditterent spectium con- 
sisting in all of more than a hundred lines (Piof. 
h'owler’s latest report contains, pyi ‘)3-()}, a list of 
105 lines), some apparently ” stray ” lines, others 
aiiaved empiruallv into seiies strongly deviating 
from the Palmer typ(', but all alike ballhng modern 
theoretical spectroscopists In fact, not a single one 
ol these one hundred or so obsc'rvcxl hues has, to my 
knowledge, Ix'cn accounted for tlu'orcTically, the mere 
desire of attempting this being paralysed by the in- 
supeiable dilliculty of the thiee-bodics problem This 
IS particularly so in the case of lithium (v = 3) and the 
higher atoms 

Now, it has occurred to me that, m the absence 
(.)f a gencial solution (m finite form, of course), it 
may be worth while to try some special solution of 
that classical problem 

At first a sub-case of Lagrange’s famous solution 
of [772 suggested itself, namely, the collmear type 
of motions. 111 which the three bodies, in our case 
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the nucleus and the two electrons, are always col- 
linear with each other, the latter describing two equal 
and oppositely situated ellipses around the former. But 
the corresponding spectrum formula, which is again 


of the simple Balmer typoi namely, 


proved to be entirely useless, as (to judge from one’s 
numerous trials extended up to n = 8) it does not 
cover, even within i*5A, a single observed line of He. 
This tends to show that such extremely special 
(colhnear) states of motion, or at least passages 
between them, do not occur within the He-aioms, 
or if they do, then only so sporadically as to give 
no light of observable intensity. 

What next suggested itself was the apparently 
trivial class of motions m which iho >nuinal perturbation 
of the two electrons is negligible Though approximate 
only, this class of solutions, being much broader 
than that of the collincar motions, would seem more 
likely to cover some actual spextrum hues In fact, 
the very first trials gave encouraging rc^sults, as will 
be shown pr«sently. 

The energy of the system being for such states of 
motion equal to the sum of the energies due to the 
nucleus and each of the electrons taken separately, 
the corresponding spectrum formula for neutral 
helium IS, obviously. 


v = .^n( 


or = + where I', and ^2 are any two frequencies 

belonging to ionised helium, and thus represents a 
“ combination principle ” of a new kind. The re- 
sulting, line of He, clue to the passage of the two 
electrons from stationary orbits determined by m,, 
mg to a pair of orbits determined by n,. Mg, may 

conveniently be denoted by 

This simple spectrum formula, the sum of two 
Balmerian ones, has yielded so far ten or eleven 
remarkably well-fitting lines, of which it will be 
enough to quote here a few. 

Thus, to start with lines of the typo 

\ 4 . 4 / 

derivable from the Pickering scne.s of He', we 
have the frequencies v„) 


Q) 

(V) 


9875* b 

25 i 9 r-cS, 


the sum of which gives for the frequency of the 

theoretical line { 

\ 4 .4/ 

==35067. 


This agrees very closely with the nearest observed 
line at X(aii)285[ or *'-35065, which is tabulated 
among the combination lines of neutral helium 

(P'owler, p. 94). Similarly the members and 

of the Pickering seiies of Ple^ give with the 

frequency 


j/ 14875-1 -f- 26333-6= 36209, 


which is in striking coincidence with the observed 
He-line at X = 2761 or j' = 36208. 

In these examples both and are frequencies 
actually observed in He^. .But not less mttjresting 

are lines of the type combinations of 

' 4 * * 5 . ' \ 

Pickering lines with those ^.^4 purely theoretical 
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He^ series and yet covering some 

observed lines of neutral helium very closely. Thus, 
we have (with 109723) : — 

(^). " = 27377, ^ = 3651-8, 

(4 -?)' X = 3I96*4, 

" = 31579. ^ = 31657, 


the nearest observed lines of neutral helium being 
\3652-0, 3196-7, and 3166 respectively. 

Finally, an example m which both of the combined 
frecjiiencies are purely theoretical is 



*> = 22360, X -4471-00, 


with the nearest observed He-hne at X- 4471-48, 
tabulated (/ c., p. 93) among the diffuse doublets 
Other examples of well-fitting lines and some 
further details are being given in a paper on this 
subject to appear 111 the September issue of the 
Astrophysical Journal. 

Similarly one could try to cover some Li-lmes by 
three pairs of terms, i.e. by v = gNi ~ + -^1^+ \ 

I I £ \ ^1! 'I'h 

spectrum lines of the 

higher atoms by four and more pairs of terms. But 
since, with increasing number of independent term- 
pairs, even a thorough agreement would ajipear more 
and more likely as the work of chance, it does 
not seem worth while to push the procedure much 
beyond lithium For the latter element I have 
thus far found (with 7^=109730) eight well-fitting 
lines, of which the most interesting lines are 

...,6046.0, 


( 4 'nj 7 I^)'’' = "3394'.|and( 


.4.10. 18/ 


which arc remarkably close to the lithium lines ob- 
served at 23394-7 and 26046-9. But by far more 
interesting seem, for the present at least, the coinci- 
dences obtained for neutral helium, i'hese would 
seem to justify the conclusion that there is a good deal 
of independence between its electrons 


July 18. 


LuDWIK SlLBERSTETN. 


In my letter of July 18 I considered the formula : 



constructed as if the two electrons did not influence 
each other at all, and I mentioned th.it this spectrum 
formula had yielded ten or eleven well-fitting lines, 
of which SIX were actually qifoted, the remaining 
lines being given m the full paper appearing m the 
Astrophysical Journal. 

I now write to say tliat, to my own surprise, the 
same formula has since covered more than thirty 
further lines of neutral helium, and that when the 
whole ground is swept (by means of an auxiliary 
arithmetical table), almost the whole observed 
spectrum of helium is likely to be thus represented. 
While a complete list will be found m the paper 
referred to, some of these further lines may be quoted 
here so as to give an idea of the closeness of the 

agreement. Using the short symbol (^■^) as 
already explained, we have,, to five figures ; — 
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Line, 

''calc. 

''obs. 

Litu., 

"calc. 

"obs. 

'9 24\ 

^ 6.7/ 

14968 

14970 

m') 

24843*9 

24843136 

'9 I 5 \ 
.66; 

17014-0 

17014-3 


24939 

24935 

^6 lo'v 

) 47 A 

14 14) 

^ 5 ^ ^ 

19807 

19935 

19805 

19932 * 

(', ■;) 

25159 

25213 

25157 

25215 

7 JM 

5 • 5 ^ 

22527 

22529 


25822 

25820 

'7 i8\ 

. f s; 

23977 

23980 

i'n’\ 

25846 

25840 

TO 20 N 

“5 "6 ; 

' 24261 

2J26o 

err) 

26053 

26047 


T 1 k‘ I'-rcgion beyond 26047 has thus far not been 
swept systematically When this is done, I have but 
little floiibt that ninety or more of the one hundred 
and five lines of helium will be accounted lor In 
thes(' circumstantes one would feel justified m assert- 
ing that the abst'm e of mutual reinilsioii between the 
electrons is not (as 1 first thought) an exception but 
rather the; rule A simple estimate will show that if 
the nsiuil Coulomb repulsion law' were valid m any 
of th(' considered stationary states, the mutual encig\ 
of the electrons wajuld contribute several thousand 
units to V. Since it is hanl to explain away so many 
coincidences as due to chance, we are driven to the 
belief that the electrons within the atom do not ri'pel 
ca< li other even with a small fiaction of the fence 
nsnall\ attiibuted to them In other words, the 
held of foico of a bound electron semns to be eritircdv 
engaged by the nucleus, at least m the case of helium 
and probalily of lithium, but jiossibly also in that of 
th(' higher atoms Luowik SiLKhRsimw 

i2<) Seneca Paikw'ay, Rochester, New York, 

July 26 


The Primitive Crust of the Earth. 

In reference to the letter of Dr Harold Jeffreys 
(NvriJUK, July 20, 1922), 1 wish at once to say that 
nothing in my letter published on July 8 w'as intended 
to expiess my adhesion or non-adhcsion to those who 
suppo. I the planctcsimal hypothesis « Evani if w<' 
think I'nt the earth originated in a ram and con- 
centration of solid jilanetesimals, we may, with Pi of 
R A Daly, regard its complete fusion at a latci 
stage as a veiy probable event At some time 01 
otlu'r, the earth may well have possesses! a crust 
consolidated from “ igneous " fusion Prof J Joly 
now suggc'sts to us, with his unfailing brilliance ol 
outlook, the rei'iirnnue of such a crust after siiccessivi* 
meltings of the globe What I have urged, howevei, 
is that the oldest locks traceable by geologists must 
not bo regardi'd as a lecord of a primitive crust 
They are seclimentsf invaded again and again b\ 
Igneous matter from below We cannot conclude 
from our Arcluean sc lusts, which are so often con- 
verted into composite gneiss, that there was ever a 
crust formed of crvstalhnc rocks about the globe 
The "extent of the crust a< cessible to geologists" 
IS, ol lourse, much more than the film 2-5 km thick 
stated by Dr H.irold Jeflre>s Owing to the gieat 
movements that bring up antujue masses fiom the 
depths, locks that consolidated finally under several 
miles of sediments now form a large part of the 
surface. Put so far no planetesirnal si'diment has 
come to light, although matter of the mineral com- 
position demanded by the liypothesis is associated 
with many igneous upwellmgs. 
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In support of the concluding remaiks of Dr. Harold 
Jeftreys, attention may be directed to " A Critical 
Review of Chambertm’s Groundw ork for the Study of 
Megadiastrophism." by W. F Jones, published in 
the AnicrtLav Journal of Snemr for June of the 
present year. Gri xvn ii- A J. Coni'. 

Canickmines, Co Dublin, July 20, ii)22 


Peculiarities of the Electric Discharge in Oxygen. 

Si vj:ral \ears ago I described {Plul Mag, Ajiril 
1008) a discontmuily m the elei trie ihschaige in 
oxygen at pressuies near to o .S mm Nanu'lv, when 
a current (0-0025 amp ) was passed m a discharge 
tube (diani 2-4 cm ), the elec tin. foice m tin' positive 
column suddenly (hanged on shghtlv' lowering the 
piessure fiom about 11 \ults per cm to about 20, 
an eflect which c(»uld be reveised b\' raising the 
pressure 

Some experiments which I Inive m.ide recently, 
with the assistaiue of Ml E P tVirdcw .diave shown 
that at piessures in the same neighbourhood, w’ith a 
fixed circuit (battery and resistance), the discharge 
IS not unnpielv determined, but i an be one or the 
other of two distinct types, distinguished by a re- 
maikable didereiue m the values ot the elc-ctric force 
within the positive column, one of thesi' values being 
about tw'ice the othei '1 In* magnitude of tin* ( urrent 
with the higher electiic foice in its positive column is 
less than the other, since the jiotenlial dificrence of 
the electrodes is greater m ds casi.- . but the curients 
tend to c(iuahty when the ('!('( tiodes are so near 
that the positive column tends to disappear The 
two discharges dilfer only slightly in appeaiance : 
the positive column of the smaller one with the 
highei electric force bc'ing somewhat shorter and a 
tntle paler than the othei — both being w'lthoiit striie 
111 general 

To give an example With a b,ittery of c)90 volts 
and extc'rnal rc'sist.inc <' 363,000 ohms, c-lc'c trocles 21-8 
cm apart in a tube of 27 mm diameter, and pre.ssure 

0 75 mm , the currents observ^ed weie i-K) and 0-883 
milliamperes , then positive columns were nearly 
15 and ij cm long, and the electric force vcithin 
thc'in about n and 18-5 v'olts per cm respectively 
In this and in many other c ases, b;y means of a certain 
aiiangenient, the clischarge could be made to change 
from one form to the other without stopping the 
current or altering the circuit 

'Phe region of [irc'ssures within whuh alternative 
currents luivc' bc'en so far observed aie from 0-64 to 
o«ii mm 'Ihe two type's of discharge ditfer in 
stability according to the iirc'ssiiie and the magnitude 

01 the cuiients, so that the discharge tends to assume 
one tv pc rather than the other Put the one having 
the* high c'lc'c trie force in the positive cohiinn is mucli 
more delinite and inv.iriablc' than tin* othc'i for a 
given piessure. being 111 this respc'ct similar to dis- 
chaiges in othei gases, so that that electiic fouc' can 
be determined with much moie jirecisioii, and is in 
fact nearly the same as in h^diogeii 

Since thc'se c'ffc'cts hold gocjd foi a large' range of 
current, it is obvaously jiossible, bv adjusting the 
external circuit, to make two dischaiges of the same 
arbitiaiy magnitude (of the necessaiy order) pass 
through oxygen, between electrode's .it a given 
distance apait, at any given piessiite within the 
ninge 111 cpiestion. oik- of vvlucli will have the high 
electric force m its {lositive column and the other 
the low • P J Kikkby 

Saham Toney Rectory, W'atton, Norfolk, 
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Defoliation of Oaks. 

A Rhi-EUT NCf' to the defoliation of oaks, particularly 
on the borders of Surrey and Hampshire, by the larvie 
of Tortrn uiridana, was made in Naiurk on June lo. 
It concludes with the remark that the effect of the 
defoliation IS to check “‘the growth of the trees to 
some extent foi the time being, but is rarely more 
serious “ 

At Haslemeie, in the south-west corner of Surrey, 
infestation by the Tortiix larva' was sufhcieiilly 
marked fifteen years ago to be the subject of com- 
ment, and it has continued ever since. In .some years 
the attacks were \ery seven e lAir a long time in- 
fested trees did not appear to suffer any serious liarm. 
In recent ^ears, however, the American White Mildew, 
Oidiimi alphitoidcs— which in the early years of its 
appearance in this country iiilested the leaves of 
pollard and s.ijilmg oaks only has mvadc'd the new 
leaves which the tiees put forth after defoliation by 
the caterpillais Thc' etfcct of the combined attack 
IS alrc'ady becoming very serious Tn the tract of 
country lying bc'twecn the towns cM Haslemere, 
T’etersiielcl,*' Midhiirst, Petvvoith, Horsham, and 
Godaiming, many oaks have been killed outright, 
and large numbers are slowly dying it seems very 
desirable that these dead and dying trees be removed 
and destroyed, or they may become centres for thc 
spread of beetles destiuctiv^e to timber. 

K W. SWANTON. 

Educational Museum, Haslemere, 

August J 


Scorpions and their Venom. 

PiivsAUA in “ Aiiimaux Veniinc'ux,’’ p 252, says 
that in all venomous annuals their immunity to their 
own venom is limited, and annoiinc'es that m an ex- 
periment a scorjnon, Bulteus amtralis, was killed by 
an injection of the same venom as its own 1 should 
like to add further observations from peisonal ex- 
perience, bearing on this very mteiesting subject 
Until very lecently, by many, and even now by' 
some, the accepted opinion of men of science was tliat 
each venomous animal earned its own antidote, le 
was uniinme to lh(' effects of its own venom 

So long ago as kioo, when for some weeks during 
thc Hocr War 1 was stationed with my company m 
thc Hlue River mountains opposite the Metrosberg 
Peak ill Cape ('olony, 1 witnessed numerous fights 
between the ditfcrcnt specie's of scorpions In more 
than a Inindred hghts bctwc'cn two scorpions, each 
of thc same species, whether black, red or yellow, the 
result was ahvays (lie sanu', the one that was stung 
by its ojijionent dying almost immediately, to seconds 
being the longest interval between receiving thc sting 
and death. 

The result when diffcrcvt species were pitted against 
each other was thc same, but th.it was lo be expected 
C K !•' Moiiai-13iggs 
Hampden Club, Hampden Street, N W. i, 

July 7, 1922. 


Bloomsbury. 

It is to be regretted that m liis mteiesting article 
on Bloomsbury and the Umvei^ity of London, Mr. 
Humberstonc repeats the crroru'oiis statement that 
Bloomsbury was originally Lome.sbury That state- 
ment was made by John Stow, London’s first his- 
torian, but one can only suppose that he was misled 
by the mistake of some e^lrly copyist. The earliest 
form of the name known to me is Blcjnidesberie. I 
am writing away from references, but-'j^t form is at 
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least as old as the fourteenth century. Like other 
place-names ending in -s6wVy it must be derived 
from the personal name of its owner, possibly 
Blemuncl. 

The further statement that the Royal Mew's, at 
Bloomsbury, were burnt down m 1537, is also not 
quite accurate. The royal stables were burnt then, 
but the Mews (/ e. falconiy) were situate at Charing 
Cross, on the site of the present Trafalgar Square, at 
least as early as 1^43 (the earliest reference verihable 
at thc moment) It was the transference of tlie royal 
stables to Charing Cross that led to thc change in the 
meaning of the word “ mews ’’ to that which it still 
bears. A. Morley Davies. 

Ainersham, July 29. 


I REGRrr that my article shoiilfl liave contained the 
errors to which Dr. Morley Davies draws attention. 
Stow wn'ot(' “ But in the v'care of Christ 1334. the 
26. of H the 8. the king hauing faire stabling at Loms- 
bery (a Manor in the farthest w’cst jvirL of Oldborne) 
the same was fiered and burnt, with many gieat 
liorses, and great sloie of Hay. After w^liich time, the 
forenamed house called the Mewse by Charing Cross 
was new budded, and jnepared foi the stabling of the 
kings horses, , , “ H B Wheatley in “ London 
Past and Present ’’ states that iiloomsbiiry is a 
corruption of Idcmundsbiiry, the manor of thc De 
Blcmontcs, Bleiminds, or Blemmots. Blemimd’s 
Dyche, winch was afterwards Bloomsbury Great 
Ditch, an<l Southampton Sewer divided the two 
manors of St Giles and Bloomsbiuv. He adds: 
“ 'I'here is an absuid statement, taken from Stowe’s 
Survey, that the name of Bloomsbury was originally 
l.omsbcr}' 1'his could only have occurred by a 
misprint, in which the J 3 was madvcrtently dropped,” 
T Ll Humufrstone. 


Absorption of Potassium Vapour in the Associated 
Series. 

In our investigations on thc optical properties of 
jiotassmm vapour we found that there were' some 
traces of absorption in the above scries at about 
1100° C, the. results of which were embodied m a 
note to appear shortly in the Phil Mag As a result 
of further c'xpenmenls conducted m tlie Pliysic.al 
T.aboratory of this college, we now feel fairlv' sure 
that w'c have deteclod distinct traces of absorption 
m the diffuse senes ; the bands 5780, 5340, 5300, 
and 3100 .surely correspond to 5782, 3340. 3323, and 
5100 of {ip-m d) 

The well-dc'fmed dark lino 4640 previously observed 
by us at aliouL ijoo" C. is conlirmed to be the com- 
bination line (is-2c/) leccntly observed by Datta in 
thc vacuum aic .speclium of potassium (Pioc. Roy. 
Soc. , 99, April 1921) and by, J. K Robertson on 
“ Ivlectrodelcss Dischaige in certain Vapours” {Phys- 
ical Revieto, May 1922). 

At thc;se high temperatures the chemical chfficulties 
are so great, and the conditions in thc experimental 
tube so unstable, that, m spite of many attempts, we 
found it difficult to obtain a good negative, on account 
of the tube giving way owing to thc chemical action 
of potassium vapour on its walls. Further experi- 
ments arc in piogress, and we hope to confirm these 
observations by photography, as these experiments 
lend weight lo Saha’s theory of temperature radia- 
tion. A. L. Narayana. 

D, Gunnaiya. 

.. Maharajah’s College, Vizianagram, July 10. 
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A Recording and Integrating Gas Calorimeter. 

By Dr. J, S. G. Thomas, Senior Physicist, South Metropolitan Gas Company. 


U NDERTAKINGS operating under the provisions 
of the Gas Regulation Act 1920, arc required 
to deliver gas of a declared calorific value to consumers, 
and charges to individual consumers arc to be based 
upon the value of the total thermal energy supplied 
to each. By calorific value is to be understood the 
number of B.Th.U. produced by the com- 
bustion of I cubic foot of gas measured at 
60^ F. under a pressure of 30 inches of 
mercury and saturated with water vapour. 

Under the Act, penalties are to be inflicted 
upon the gas undertaking, if on any day 
for a period of two hours or more the 
calorific value of the gas supplied is more 
than 6 per cent, below the declared calorific 
value, or if in any quarter the a\erage 
calorific value is less than the declared 
calorific value. Embodied m Orders under 
the Act are clauses governing the price per 
therm (100,000 B.Th.U.) to he charged 
by individual gas undertakings, and the 
amount of dividend to be paid to pro- 
prietors, as regulated by this price. Such, 
in brief, are the main thermal clauses of 
the Gas Regulation Act 1920 — the Charter 
of Liberty of the gas industry in this 
country, and the consumers’ guarantee 
that gas undertakings must and wall “ de- 
liver the goods.” 

Accurate gas calorimetry has long been 
of irnportame for scientific purposes; cv- 
tremely accurate gas calorimetry is now of 
consequence industrially and socially. 'I'lie 
accuracy of determination desirable will be 
realised when it is understood that, in 
terms of money, an error of 1 per cent, m 
respect of the thermal value of the annual 
gas supply of England, Scotland, and 
Wales lepresents about 500,000/. 

Prof. C V. Boys, at the annual meeting 
of the Institution of Gas Engineers on 
June 22, exhibited and described a record- 
ing ami integrating calorimeter (Fig. 1) 
which he has designed and constructed 
primarily to meet the requirements of the 
Act in the matter of continuously recording 
the calorific value of towns’ gas. The in- 
strument IS, however, immediately appli- 
cable to the determination and recording 
of the ('alorific value and percentage varia- 
tion with time of the calorific value 
of any gas. It is of the water-flow 


correction for gas volume as alTecti'd liy temperature, 
prcs.sure, and humidit)^ art* likew'isi' elTecled by a 
positive operation. 

Water Measurement and (leneral - Water flow's from 
a tank, seen m the top iight-liand torner of Fig, i, 
where the level is maintained lonstant, through a 



type, the same water being circulated continuously 
through the apparatus and cooled to atmospheru 
temperature, by the hot-air engine and cooling coil 
seen at the bottom left-hand side of the figure. This 
is an important consideration m continuous calori- 
metry, as with another form of recording gas calori- 
meter at present available the cost of w'ater amounts 
to about 2oL per annum. The fundamental features 
of the instrument are ; water and gas are doled put 
positively at the correct r^pective rates, and the 
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no/.zlc into a celluloid but ket pivotted eccentrically 
and so proportioned that it o\ erbalan('es and empties 
into the celluloid water-box showm in Fig. 1. After 
emptying and draining, tlie bin ket is released by a 
dock every half-minute, and the operation is repeated. 
The quantity of w'ater deh\ ered to the bucket can be 
adjusted by a stop, so that if the gas is of the declared 
calorific value, the rise of temperature of the w'ater 
flowing in the calorimeter is exactly io‘^ C. On the 
record . sheet, therefore, corresponding percentage 
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departures fruni the declared calorific value are strictly 
comparable, being represented by equal displacements 
ol the recording point, whatever the declared calorific 
value. 

The water doled out p^asses througdi a small hole 
into a set'ond compartment of the water-box, and theiK'e 
to the calorimeter proper. When the bucket is o\er- 
turned, the jet ol water misses the bucket and enters 
a third ('om|iartmcnt of the water-box, whence it 
passes to a fourth compartment, to be delivered to a 
small celluloid water-wheel, which drives, through an 
elastic conneidion, the escajiemeni of a one-wheel 
pendulum clock licking half-seconds, and through an 
mter\enmg mechanism called b) Trol. lio)s the 
“ thinking machine ” — the axle of the gas meter. 

The (hjs Meier r The gas meter is show'n in xertmal 
section in Fig. 2, the smallest at row' indicating the 
direc’tion of entry of gas previously saturated with waiter 
vapour. The meter drum is of cTHuloid, and is jirovided 
with buojapc'v chamliers A, so that the dium is large ly 
caincxl by the water and not by the axle. The gas 
measured in ari) compartment is therefore contained 



in a chamber of winch the sides, ends, roof, and about 
two-thirds of the floor are independent ol th(‘ w'.iter- 
level, wincii can be adjiHted to ,„o,H)fh inch by refer- 
ence to the upturned j^oints, 11. (ii.mges of water- 
level, even if they should occur, would ckarly have 
little effect on the c ajiac it\ of the meter. The meter 
drum rests loosel) on the axle, which is screwed, so 
that if meter and axle tuin iit the same late there is 
no endlong mocement of the diuiii. 'Fhe axle works in 
a long sleeve, (’, screwed into a biass ring, and vaseline 
IS forced in to make axle and slee\e w'ater-tighl. Xo 
stufifing boxes are emfiloNed, and the inlet and outlet 
aprons of the usual wet-inetei drum are replaced by 
discs ciosing the front and baci< of the usual tour 
compartments, i’he mctei is enclosed gas-tight 
within a glass bell I) afiove. and a spun copiicT bowl, 
E, below. Tlv^ pressure m the meter is about i inch 
of water in excxss of atmospheric, such excess being 
due to the me lusion in the g.is c irc uit of a pin-hole 
burner to precent the calorimeter burni-r being e.xtin- 
gui.shed by the sudden slamming to ol a door, etc. 
The “ Thuikiu" -fins de\icc, already 

referred to, is show'n in plan in big 3A. It consists 
of a small ball-disc-cylmder inic-grator, a certicxil 
section of whuii is showm in Fig. coupled with 
epicychc double reduction gear, a.s shown at A m hig. 
3A, inserted between the clock and the meter axle so 
us to control the rate of revolution of Uie meter drum. 
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The cpicyclic device gears down the motion of the 
disc of the integrator in the ratio 3 : 2, the disc itself 
being geared down from the water-wheel in the ratio 
4:1. The motion of the cylinder of the integrator is 
geared down in the ratio 15 : i. 

Temperature and pressure corrections to the gas 
volume are automatically and positively effec:tcd in 
the following w'ay. It is clear that if the hall, B 
(Fig. 3B), makes contact With the rotating disc, C, 



exactly at the centre of the disc, no rolar) motion 
w'lll be conmiunicated by the disc to the ball and 
( onsecjuently none to the c ylinder T). Such a position 
of the hall corresponds to normal conditions of 
temperature (60” F.) and pressure (30 ins. of merc ury) 
of the gas, and may be conveniently reterred to as its 
X.T.T. position. 'J'lie radial displacement ol the ball 
from the centre of the disc is made to depend upon 
atmospheric temjicrature and pressure as follows : E 
(Eig. 3 a) shows in })lan a glass bell filled with air floating 



m a merciirc' and waiter seal, and connected by a lever 
system with a fork which displaces the ball to one side 
or other of the c'cntre of the disc, ac cording as the bell 
rises (jr falls with change of atmospheric conditions. 
The lever sc stem is siu li that the bull moves i inch, 
ecjual to the radius ol the cylinder, when the gas 
volume correction is 10 per cent. Such displacement 
of the ball is acc-ompamed by its rotation, producing 
rotation of the cylinder, 1), wiiercby endlong motion 
is communicated to the meter drum, resulting in the 
gas inlet to the meter, F, Eig. 2, being further closed 
or opened as required, so that the rate of gas delivery 
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reduced to standard conditions is maintained constant the clock. On the paper j)arallcl linch arc ruled 

to within per cent. The corrections effected over during the rotation, indicating definite percentage 

a period of a month are automatically recorded on a departures of the actual measured calorific \’alue ot 

drum revolving above the device. The method of the gas from the declared calorific value. 'I’lme 

mounting the meter drum loose on a screwed axle indications are in like manner impressed upon the 

also prevents the occurrence of accidents should the record. An integrating deCue shovn on the right ol 

gas supplv be temporarily cut off and resumed later, Fig, 4. operating aftei tin manner ot the Amsler 

or should the water flow cease. The pos.siblc inter- planimeter and conlrolhal b\ the jiosition of the 

fcrence of a mouse with the righting of the bucket recording pen, average^ the dc[)ai tines of the lalorifu' 

after emptying is also ingeniously provided for. ^alue of the gas from the decl.irid (.iloiific value since 

The Calorimeter Proper . — This is shown in 
vertical section in Fig. 4. A and 13 are the hot 
and cold water chambers respectively ; (' is the 
heat interchangcr, in which the heat of the 
piodiicts of combustion derived from gas 
burning at the fused -silica burner, 1), is 
communicated to the stream of water. A 
silica dome i.s disposed above the fiame. The 
mterchanger is made of sheet-lead closely 
folded into fifteen /ig-/.ags round the lentral 
combustion space. Narrow up-cast water-ways 
are then formed on one side of the sheet, and 
down-cast gas-ways on the other side. The 
heated water passes to B through the narrow 
neck m the double partition, B, a device m- 
trodiii'cd by Prof. Boys to prevTiit the 
calorimeter mdicatmg more heat than is pro- 
duced by the gas. The copper cylinder, ¥, 
fixed to the brass ring, G, is so jiroportioned, 
that loss of heat from the upper part of 
the hot-w'aler compartment is (ompensated 
by the ec[ual gam from the cylinder lowTr 
down by the heat interchanger 

'I’lie operative thermometeis, II and J, are of brass, the mduator was last set to zero, i.e , siiue the begin- 

and are filled with amyl alcohol. They are closed nmg ot the (luartcr, so that , for example, the integrator 

with corrugated brass (ov'crs. A lever system utilising indicating +5 vvouhl signif) .1 5-d.i\ 1 ])er lent. exiess 

the third dimension of space, magnifies the deformation of ('ulorific value, or a 1 dav 5 per lent excess, etc. 

of the respective I'overs occurring with change of The writer is extremelv obliged to J*rol Boys for the 
temperature, and the net difference of temperature kind manner m vvIik h he has afforded information 

of the two thermometers, due to heating, controls concerning the mstrunient, and to Messis. Griffin and 

the position of an inked pen recording on a roll of Sons for providing the illustrations repiodiicerl m this 

paper seen on the right of Fig. 1, kept in motion by artide. 



The Earth’s “ Crust ’ and its Composition. 

Bv 'I’homas Crook. 


''T''HE term “ crust ” is frec[uently used m dealing 
i with the constitution ol the earth, but is seldom 
defined, ft is a convenient scientific teim to apjily 
to the earth’s outermost shell, the only portion of 
which geologists havr much po.sitive knowledge, and 
if It IS put to scientific use, it should be defined, 
although a definition of it may involve .some hvpo- 
thesis as to the jihysical condition of the earth’s 
interior. 

According to Arrhenius, who assumes that the tem- 
perature-gradient observed m continental areas is per- 
sistent m depth, the temperature of the earth's interior 
greatly exceeds that of the critical temperature of the 
materials occurring there, lie infers therefore that 
the interior is for the most part gaseous though rigid, 
and that this gaseous core ' seiiaratcd by a molten 
layer from an outer solid shell about 40 miles thick. 
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Osmond lusher assumed a molten (ondition at a depth 
ol 25 miles. To those who ai'i cjit this v iew, the term 
“ ciiist ’’ has a very real and simpli' significance : it is 
the thin, solid, outer shell ot the e.irth, underlain by 
molten magma. 

At the present time, hovvevet, this hvpothesis appears 
not to be widely held among geophv su ists, most of 
whom follow Lord Kelvin, Sir Geoige Oarvvin, and 
other eminent authorities who have shown good reasons 
for rejecting the hvpothesis ol a molten interior at 
siK'h depths as postulated bv Fisher and Arrhenius, 
and who daini that the earth is solid throughout. For 
those who adopt this view the clefinilion of the earth’.s 

crust ” is a more diiruult matter. 

The prevalent view at. the present day as regards 
the constitution ot the earth’s interior is that it consists 
of an inner core of nukcl-iron about 6200 miles in 
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(iKimfttT, .surroLindine: which is a silicate shell some 
900 miles in thickness. The silicate .shell is largely 
ultra-basic anrl basic. L>ing on the thick shell of 
basalt ii' ro( k, which girdles the whole earth, is a com- 
paiativcly thin and discontinuous layer of more siliceous 
rock-matter (granite and gneiss), on which the sedi- 
mentary rocks have been formc'd m and around the 
continental areas. -Vctmrding to the conception of a 
solid earth so amsntuted, we clearly have no .sates- 
factory basis for defining the earth’s “ c'rust ” in terms 
of the kind of rock of which it is made up, and unless 
it can be shown that, at some c'oiuenient and fairly 
uniform depth, the rock-substanc-e of the earth under- 
goes a criticMl change in its physical condition at the 
temperature and pressure prevailing there, the only 
available alternatice is to dedine the “ ciust ” in a 
more arbitrary manner in terms ol depth. 

One way of doing this is to limit its thickne.ss, as 
some authors do, to that outer portion of the earth of 
which we may be said to have observational knowledge. 
The ma\imifm depth at whu'h roc'ks observable at the 
surface of the earth have been formed is quite an 
important geologu'al problem fnjin the economic as 
well as from the scientific viewpoint, and one that 
appears never to have been treated adequately. It 
may, however, perhaps .safely be inferred that, by 
observation ol surface geolcjgieal features, we have a 
knowledge of the earth down to a depth of more than 
5 miles, but (onsiderably less than 10 miles. 

In their most recent estimate ol the average com- 
position of the earth’s “ crust,” Drs. 1". W. Clarke and 
TI. S. Washington, of the United States Geological 
Survey, give its average composition down to depth.s 
of 10 and 20 miles The detailed statement of their 
results has not vet been published, but is to be issued 
as a Professional Paper by the U.S. Geological Survey. 
Pending the publication of the detailed report, how- 
ever, they have given a biiel ac'count of their results 
in the Proceedings ot the National Academy of Science 
(1922, vol. 8, p. 108). 

The method adopted by them lor ascertaining the 
average composition of the* lithosphere is to take the 
av'erage ot trustvvorthv anal).ses of igneous rock speci- 
mens collected from various parts of the earth’s surlac'e. 
They have included 5159 analyses. Averages are 
given .separately for the igneous locks of the United 
States ; North America other than the United States, 
including Greenland ; Central and .South America ; 
Europe ; Alrica and Asia ; Australasia, Polyne.sia and 
Antarctica. In computing the averages for these 
various regions the sum total oj each constituent was 
divided by the total number ol analyses of sjiecimens 
from the region dealt with. In calculating the com- 
position of the earth's “ crust ” as a whole, the yiro- 
portions of the lithosphere, hydrospheie and atmosphere 
for a depth of ten miles were taken as follows : — 
lithosphere 93 per cent., hydrosphere 7 per cent., and 
atmosphere 0-03 per cent. The lithosphere is assumed 
to be made up as follows • — igneous rocks, 95 per cent. ; 
shale, 4 per cent. ; sandstone, 0-75 per cent. ; and 
limestone, 0-25 per cent. Eigures are given for the rarer 
as well as for the commoner elements. 

The following is the result obtained for the average 
chemical composition of the igneous rocks of the 
earth : — 
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Average Igneous Rock. 


Pveent. 


Per cent. 

59-12 

F 

0-030 

. 15-34 

S 

0-052 

3 -o 8 

(Ce.Yl^O, 

0-020 

3-80 


0055 

3 40 

VjOy 

0-026 

5 08 

lyinO 

0-124 

3-84 

NiO 

0-025 

3 -n 

BaO 

o-t ^55 

I-I5 

SrO 

0 022 

O-IOI 

LuO 

o-oo8 

I -050 

Cii 

0 010 

0-039 

Zn 

0-004 

0 299 
0-048 

Pb 

0 002 

100-000 


SiO, 

Fc,0, 

FeO 

MgO 

CaO 

Na20 

K/) 

HjO-i- 

CO2 

TiO* 

ZrOj, 

F.O, 

Cl 


The following table shows the estimated percentages 
of the commoner elements in the lithosphere, hydro- 
sphere and atmosphere 

Elements in the Lithosphere, Hydrosphere, and 
Atmosphere. 



I 

2 

3 

4 

Oxygen 

49-19 

47 So 

46-68 

46-41 

Silicon 

25-71 

26 65 

27-60 

27-58 

Aluminium . 

7 .50 

7 79 

8 05 

8-o8 

Iron 

4-68 

4-88 

5’03 

5 »o 8 

Calcium 

3 37 

3-49 

65 

3-61 

Sodium 

2-61 

2-72 

2-72 

2-83 

Potassium . 

238 

2-48 

2 56 

2-58 

Magnesium . 

1-94 

2 01 

2 07 

2-09 

Hydrogen . 

0-872 

0-497 

0*145 

0-129 

litanuim 

0 648 

0-68 ( 

0-696 

0-720 

Chlorine 

0-228 

0 162 

0 095 

0 096 

Phosphorus 

0-142 

0 150 

0 152 

157 

Carbon 

0-139 

0-095 

0 I 19 

0-051 

Manganese . 

0-108 

0 ri() 

0-116 

0-124 

Sulphur 

0-093 

0 086 

o-roo 

o-o8o 

Banum 

0 075 

0 078 

0 079 

o-o8i 

Chromium . 

0 062 

0 065 

0-066 

0 068 

Zirconium . 

o-o.pS 

0 0 50 

0-052 

0-052 

Vanadium . 

0-038 

0-040 

0-041 

0 041 

Stiontium . 

0-032 

0-054 

0 034 

0-034 

Fluorine 

0 030 

0 OJO 

0 030 

0-030 

Nickel . 

0-030 

0-031 

0 031 

0-031 

Nitrogen 

0-030 

o»o'i6 



Cerium, Yttnum 

0-019 

0-020 

0-020 

0-020 

Copper . 

0 010 

O-OIO 

0 010 

0 010 

Lithium 

0-005 

0-005 

0-005 

0-005 

Zme . . • . 

0-004 

0-004 

0-004 

0-004 

Cobalt . 

0 U03 

0 003 

0 003 

0-003 

Lead 

0-002 

0 002 

0-002 

0-002 

Boion . 

O-OOI 

o-oox 

O-OOI 

O-OOI 

Gluciuum 

0-00 1 

O-OOT 

O-OOI 

O-OOI 


100 000 

TOO 000 

TOO 000 

100-000 


1 Average composition, Teii-rnile crust, hydrosplierc, 

and atmosphere. 

2 Average composition. Tvvcnty-milc crust, hydrosphere, 

atmospliere. 

3. Average composition. Ten-milc crust, igneous and 
sedimentary rocks. 

4 Average composition Ten-inili? crust. Igneous rocks. 

A serious defect in the method of procedure on which 
the above estimates by Clarke and Washington are 
based is that it makes no allowance for the relative 
magnitude of the different kinds of rock of which the 
lithosphere is composed. They admit this defect, but 
claim that any errors involved are likely to be com- 
pensating Franklin Inst., 1920, vol. 190, p. 770). 

Their claim can scarcely be allowed, however, even for 
the outer 10 miles of the “ crust,” and still less can it 
be allowed down to a depth of 20 miles. 

As to the relative proportions of the rocks composing 
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the lithosphere at this depth, even at 10 miles, we have 
as yet no positive knowledge, but the distribution of 
igneous rocks at the surface of the earth, and a com- 
parison of oceanic and continental regions, give us 
some important facts to guide our reasoning on this 
matter. We are probably not far from tiie truth if 
we assume that the granitic portion of the htliosjihere 
is largely restricted to the continental regions of the 
earth, and its thickness may not exceed an average 
of about 5 miles. If so, assuming this granite la\er in 
continental regions to contain on an average 70 per 
cent, of silica, and assuming that it is underlain to a 
depth of 10 miles from the surface by basalt containing 
on an average 48 per cent, of silica, this would give us 
a silica percentage of about 50 for the average igneous 
rock of the lithosphere in continental regions down to 
a depth of 10 miles, which is in agreement with the 
average of the igneous roi'k of the crust ’’ as estimated 
hy Clarke and Washington. 

It should be noted that this takes no aecount of the 
“ crust ” of the oceanic regions, which is probably in 
large part basaltic. We may for the purpose of this 
argument assume that the granite shell of continental 
regions covers half the earth. This is an extravagant 
assumption, but as it doubtless errs .substantially in 
exaggerating the acidity of the “crust,” the error is 
on the right side so far as the present argument is 
concerned. If we further assume the sub-oceanic 
“crust ” down to a depth of 10 miles (0 be basaltic, 
and to (ontain on an average 48 per cent, of silica, 
this would gise us an average igneous rock containing 
about 53.1 per cent, of silica for the outer 10 miles of 
the lithosphere all round the earth. 

FAtendirig our considerations to a depth of 20 miles, 
there can be little doubt that we should regard the 


deeper 10 miles as on the whole more basic than the 
basaltic material of the outer 10 miles, and it is reason- 
able to assume that this deeper layer of basalt does 
not contain on the average more than 46 per cent, of 
silica. If we make this assunifilion. then the average 
rock of the earth’s “ crust ” as a whole down to a dejith 
of 20 miles would contain not moic than about 50 per 
cent, of silica. 

Comparing these with the figures given above by 
Clarke and Washington, the inlerence we draw is that 
they have probably much understated the basiuty of 
the earth’s “ crust.” Their average down to a depth 
of JO miles IS, as we Iia\e seen, only aceeptahle for 
continental regions, and cannot lie admitted for the 
earth as a whole. Still less can their average for the 
lithosphere down to a depth ol 20 miles he admitted, 
for, as we have seen, there is good re.ison for believing 
that the av'erage rock down to this depth probably 
corresponds to a gabbro, containing about 50 per cent, 
ol silica, rather than, as they infer, to a granodiorite 
('ontaining 59 per ceiit. of silica. * 

This (|ueslion of the average comjiosition of the 
earth’s “ crust ” has important bearings on many 
scientific and economic proldems. It is (|uite commonly 
assumed that the average igneous rock is intermediate 
in composition, and that granitic and basaltic eruptives 
arc prodiKls of differentiation derived Irom inter- 
mediate magmas. It seems highly probable, however, 
that the average igneous rock of the earth’s crust is 
lusK ; and although differentiation does undoubtedly 
play an important part m the formation of igneous 
ro( ks, the chum that granites and basalts arc in general 
differentiates from magmas of mlermediale composition 
has no adequate foundation in the facts known to us 
concerning the petrology of the earth. 


Centenary of the Death of William Herschel. 


O N August 25, T822--a hundred years ago— 
William Herschel died at Slough, aged eigJity- 
three years and nine months. His scientific activity 
had conlinued almost to tlie end of his long life. Ills 
last pulili^lied {laper was read before the Royal Astro- 
nomical Society (of whicii he was the first President) 
in June 1821. It is the onlv one of his seventy memoiis 
which was not jiublishcd in the Philosophical Trans- 
actions, ol the yearly volumes of which for the years 
17S0 to r8i8 inclusiv'c only those lor 1813 and 1816 
contain not lung by him, while not a few volumes mclude 
sev'cral papers from his hand. Plven in the last vear 
ol his htc, when liis son, under his continual guidamc, 
made and hgured the i(S?-inch mirror, which was after- 
wards used by Sir Jol.^i Herscliel at Slough and at the 
Cape, it IS rcMorded that “ the interest he took in this 
work and the clearness and precision of his directions 
showed a mind unbroken by age and still capaljlc of 
turning all the resouices of former experience to the 
best account.” 

When Herschel, on March i, 1774, began to keep a 
record of what he saw in the heavens wuth telescopes 
made by himself, it was natural tiiat he should for some 
years show no decided preference for any particular 
branch of astronomy. At first he paid some attention 
to the planets, and determined the rotation-periods 
of Jupiter and Mars. But it did not escape his clear 
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|)('neption very long that wiial was urgently required 
at tiiat lime was a systematic study of the vast number 
ol celestial bodies outside the solar s} stem If Herschel 
liad not early grasped this fact, and [jersevered all the 
last of his htc in his devotion to sidereal astronomy, 
he would never have become a great astronomer, but 
would nierelv, like liis contenqjorarv', Schroter, have 
been known as an indefatigable observer who occasion- 
ally did some good w'ork. Hut on liis way from the 
solar ‘'^^lem out into space bevond it Herschel found 
a new [ilanct (rranus), about iwitc as lar from the sun 
as what iiad up to then been ('oiisidcred the outermost 
|)lan('t. 'fills was not a lucky ai ( idciU, but a discov cry 
w'hu h was iioiind to be made sooner or later by an 
observer w'ho searched the lieav'cns as sv stematicallv' 
as lie did. It w'as tlie first time sini'e the prehistoric 
ages that a new planet was discov'ered. Herschel 
afterwards found tw'o satellites of Uranus and two of 
Saturn, but his principal work was ahvays on subjects 
('onnected with sidereal astronomy. 

“A know'Iedge of the const riu turn of the lieavens 
has always been the* ultimate object of my observ^a- 
tions.” 'fhis was the opening sentence of his paper of 
1811, and as he had .said much the same in the con- 
cluding words of his first paper (of 1784) on that 
subject, we see liow faithful he remained to the plan 
of work he had adopted early in his scientific career. 
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Spc( uJations on the (‘on.^truction of the universe had 
been made before flerschel’s time : by Thomas Wright 
in 1750, by an anonymous writer in 1755 (who after- 
wards turned out to be Immanuel Kant, and adopted 
most of Wright’s eonrlusions), by Lambert, and by 
f\li( hell. .Voiie of these writers had made anv observa- 
tions on wliidi to lound their theories, lint llersehel 
would build on ob'.erved fatts so tar as possible, lie 
began by attempting to find the distance of the fixed 
-stars by measuring double stars. This turned out to 
be impossible; but the work done was not wasted, as 
hundreds of double stars had been found and measured. 
When many of thes(‘ measures w'ere repeated some 
twenty years later, the great disiovery was made that 
not a few of these jiairs of stars were revoK ing round 
their ( ommon ('entre of gravity. The nebiil.e and 
( lusters of stars weie next system.itu ally scan hed for : 
2500 were found and their places d(‘termmed. llensi hel 
started with the idea that all nebuKe were composed 
of stars, and he therelore ineluded ( lusters, even rather 
.S('atlered oi'les, m his obser\ ations, as representing 
with dense (dusteis and nebul.e the different .stages of 
the same ( lass of bodies. Hut the dis<'o\erv of some 
indubitably nebulous stars, or stars wuth atmospheres, 
made him re('ognise that there must be here and there 
m sjiiu e some kind of ‘‘ shining Ihiid ’’ ol who h fliffiised 
nebulie and jilanelaiy nebuKe were formed. This idea 
found very little fa\'our among astronomers lor many 
xears, partaularly alter the < oinjiletion of Lord Kosse’s 
6-foot reflector, the maker ot whah wais iia lined to 
think every nebula “resohable” '\'et IL'rsthel w\is 
found to lie right w'hen lluagms jiroved m.iny nebuhe 
to have a gaseous spretrum. 

Another discover) ot llersc hel’s, wlm h was doubt eel 
or denied until confiimed elsewhere, was the [iroper 
motion of the sun through space. Here there was 
perhaps some e.xcuse tor the doublers, as the material 
available for the in\ c'stig.ition was rather sc'anl). 

In order to get some idea of the distribution of the 


stars llersehel for some years took observations of the 
star-density in various parts of the sky by counting 
the stars seen in the field of his telescope. Making 
two assumptions — that his telescope could reac'h the 
boundaries of the Milky Way, and that the stars of the 
svstem were tolcrabls uniformly distributed- 'he wais 
.ible to const met a rough diagram of the shape of the 
Milky Way system to which our sun belongs. This 
IS the well-know n disc or grindstone theory, according to 
which the stais are scattered between tw'o planes, 
roughly parallel to the belt of the \'isible Milky Way, 
w'lth a stratum running out to one side to represent 
the bifurcation from Cygniis to Scorpio. Near the 
( entre of this system (aLo spoken of as “ our nebula ”) 
llersehel placetl our sun. In after years, in two papers 
of t8c 7 and 1S18, Ifcrschcl, as a result of his observa- 
tions, was obliged to abandon the idea of uniform 
distribution, and also to recognise that his telescope 
( ould not reach the boundaries of the Milky Way 
system Hut that the svstem extended verv mucli 
further in the plane of the .Milkv Way than at rigdit 
angles to it, remained his ojnnion, though the concep- 
tion of the sv stem being a nebul.i — that is, a star clu.ster 
— had been given up. 

Here again there w'as, towards the end of the 
nineteenth century, a tendency to abandon Herschers 
results, and the opinion was set forth in more than one 
(jiiaiter, that the Milkv Wa) is really what it looks like’ — 
.1 huge rmg-shapc'd cluster, ft has even been suggested 
that It IS a gigantic spiial nebula inside vvliK'h our sun 
IS situatc'd - at fiist sight a rather tempting |)ro])o.sal. 
Hut rci'cnt researchc’s b) Shapicy have show'n these 
hypotheses to be untenable , and liis work on the 
distribution of globular clusters, showing the' enormous 
distance's of many thousands ot light-) ears whic'h 
separate them from us, agrees in a remarkable manner 
with the idc'as worked out by the old astronomer at 
Slough exactly a hundrc'd vears earlier, in the last 
pafier he sent to the Koval Society. ]. L fv J). 


Obit 

Dr Akihur Rvxsovii,, F R S, 

'"PHE death of Dr. Rarisome at Houinemouth in his 
L eighty - ninth vear n'calls the memory of a 
.Manchester physician who w\is a pioneer in the tiaining 
of female health visitors, and in the investigation ot 
tuberculo-sis and ot the (veluat waves of epidemic 
diseases. He died on Julv 25 , and b) a striking coin- 
cidence, at the first meeting earliei in the same dav of 
Section 1. -that of I^revcnlive Medicine - of the Con- 
giess of the Roval Sanitary Jnslitute then being held 
in Hournemouth, a message of appreciation ot Dr 
Ransome’.s past work had been authorised, which never 
reai'hed him. 

Dr. Ransome was born m Manchester m He 

became an honorary fellow of Cionville and Cams 
Collc'ge, (ambridge, and for many years was consulting 
ph)’sician of the Manchester Hospital lor Consumption, 
as well as Professor of ffvgiene and Public Health at 
Owen’s College, 1880-95. * 

Dr. Ransome’s chief writings relat^^y|s. tuberculosis, 
on which he published several bookjlHKIeill as special 
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(.onlributions to the Epidemiological and other 
Societies. He gave the Milroy lec tines to the Royal 
('ollege of Phvsicians on the causes of phthisis, and 
received the Parkes Weber pri/e for sjieeial researches 
on tuberculosis. From his e.xperiments he concluded 
that finely divided tuberculous matter is rajiidly 
deprived of virulence in daylight and in free cui rents 
of air; that even in the dark, fresh air has some, 
though a retarded disinfecting influence, and that in 
the absence of currents of air* the tubercle bacillus 
retains its infcc'tivity for long periods of time. The 
general effec't ot his Work wais to emphasise the import- 
ance of di.sinfec.tion of rooms cxcupied by tuberculous 
patients. A\ the same time Dr. Ransome attached 
gieater importance to sanitary and social improve- 
ments in the prevention of tuberculosis than to direct 
attack on the bacillus. 

Tn epidemiology Dr. Ransome was one of the first to 
inv estigate the influence of c)'clicaf waves in producing 
the intermittent prevalence of epidemic diseases, 
apparently independent of the accumulation of un- 
protected persons. The Swedish tables of mortality, 
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of unique historical duration, furnished him, as they 
did other investigators, with the data for the con- 
struction of charts, which showed, for example in 
scarlet fever, not only a sliort cycle for that country of 
four to six years, but also a long undulation of from 
fifteen to twenty years or more, which, as he said, 
might “ be likened to a vast wave of disease upon which 
the lesser epidemics show like ripples upon the surface 
of an ocean swtH ” (Epidemiological Society’s Trans- 
actions, 1881-82). 

Dr. Ransome wrote much also on general public 
health subjects, always with a keen appreciation of the 
value of vital statistics and of the pitfalls to be avoided. 
Thus, m any population, exiept that of a life-table, 
in which births equal deaths and migration is absent, 
a death-rate of lo per looo does not mean an average 
duration of life of loo years. As he put it: “under 
present conditions such figures . . . can only be looked 
for m the millennium, when, as Isaiah says, the child 
shall die an hundred years old.” 

Dr. Ransome taught at an early date that “ pre- 
vent! ble ” mortality extended far beyond epidemic 
diseases ; and was singularly accurate in his forecast 
that infant mortality, which “ had not yet received 
full attention from the sanitary administrators of the 
country,” would hereafter prove largely controllable. 

In a paper contributed to the Lancet, July ii, 1896, 
Dr. Ransome drew a striking comparison between 
Icjirosy and tuberculosis, arguing that in view of the 
close analogy between the two diseases there is reason 
to hope for a diminution of tuberi'iilosis as striking as 
that already experienced in leprosy. The subject is 
too large to be expanded in this column, but this paper 
deserves to be consulted. 

The above illustrations of .some portions of Dr. 
Ransome’s life-work show how wide were his studies 
and how prescient his teaching. A special shelf will 
always be reserved for his wTitings by students of 
tubeiculosis and of general epidemiology. Many years 
ago Dr. Ransome retired to nournemouth, where, until 
a few wf'ks before his death, — when the present writer 
received a letter from him on an epidemiological point, — 
he maintained his interest in his hfe-studies. 


Prof. Gisbert Kai>i>. 

By the death on August 10 of Prof. Gisbert Kapp, 
the country loses one of the few remaining inoncers of 
electrical engineering. Prof. Kapp was born at Maiier 
near Vienna in 1S52, Ips father being German and his 
mother Siottish. At tlie Zurich Polytechnic lie was 
a pupil of Zeuner and Kohlrausch. fri 1875 he came 
to England, but spent several years aftcrw.irds in 
travelling on the Continent and in North Africa. Tie 
was appointed engineer to the dielmsford Works of 
Messrs. Crompton and Co. in 1882, and in conjunction 
with Mr. (now Colonel) Crompton lie invented a system 
of compound winding for dynamos. At this period 
England was the leading country in the world in 
electrical engineering. In 1886 — the year in which 
John and Edward Ifopkinson published their classical 
paper on dynamo design— Kapp read a paper on a 
similar subject to the Institution of Electrical Engineers. 
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He pointed out clearly the analogy between the mag- 
netic circuit of a dynamo and an ordinary electric 
circuit. In this year also lie published his book on the 
transmission of electrical energy which gave a very 
clear introduction lo the. whole problem. In the 
autumn of 1894 he accepted the post of secretary to 
the German A.ssociation of Elecliical Engineers, He 
was also a lecturer to tlie Technical Si'hool at (’liarlot ten- 
burg and was editor of the Eleklrotechtmche Zeitschrift. 
In 1904 he was appointed the first professor of electrical 
engineering lo Birmingham University. 

As an inv'entor Kapp was m the front rank. The 
Kapp dynamos were very useful in their day. The 
Oerhkon Company, of Sw'ilzerland, built many large 
Kapp machines. But like all the other early types 
thev are now superseded by inaihines with revolving 
fields and armature windings embedded in slots. Kapp 
also inv'ented many types of mc'asurmg instiuments, a 
method of making dynamos sell-regulating, several 
types of translormer, a high-.speed steam-engine, a 
system of distributing alternating currents, and a 
method of boosting the return leeder.s on electric rail- 
ways. This last method has still considerable vogue 
in this ('ountry and in Germany. 

Kapp was an excellent teac'her. Many of the present- 
day electricians acquired their first ideas of the working 
of electric mac'hmery from his books, Hi.s mathe- 
matical theorems were original and in several cases 
strikingly simple— for example, his formulaj for the 
free period of coupled alternators. He invented many 
laboratory methods of testing machines. Ills test for 
the efiiciency of dynamos and his method of getting 
the moment of inertia of the rotor of a machine are 
particularly valualile. He also invented a method of 
getting the insulation resistance of a three-wire net- 
work without the necessity of shutting down the supply. 
He w\is one of the carliesi lo recognise the importance 
of the phase difference between the alternating current 
and the alternating potential difference. Developing 
the theory of the power factor he gave a very simple 
geometrical explanation of electrical resonance. In 
recent vears he invented a vibratorv t)pe of phase 
advanc er and pointed out that c'onsidcu'able ec'onomies 
might lie effect c'd by using these machines in everyday 
supply, 

Kafip was a past president of the Institution of 
Electric'al Engineers and was president of the Engineer- 
ing .Section of the British Association in 1913. J^erson- 
aliy he was of a verv kindly disposition and was always 
pleased to give his c'olleagues the benefit of his great 
engineering exfierienc'e. lie was most hospitable, and 
was learned in many branc lie's ol study outside his 
professional work. A. R. 


Mrs. J. a. Owen Visoer. 

Readers of natural history works at the end of the 
last century were somewhat mystified as to the author- 
.ship of a number of books published under the pen- 
name of “ A Son of the Marshes,” with the editorship 
of “ J. A. Owen.” The fatter wa.^ the name under 
which Mrs. Jean A. Owen VLsger preferred to be known, 
whose death at Ealing on July 30, in her eighty-first 
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yc'ur, vv’t mudi regret to have to record, Mrs. Visger 
was a woman of considerable attainments, with a good 
deal of masculinity in her character, both mental and 
j)h\si(al. She had an absorbing interest m anything 
aiipertaming to Nature, ^nd her mind was a btore- 
liouse of material acquired during her long life. Ifer 
powers of observation ueie great, and she used to the 
lull in her literary work the excellent memorv which 
Nature had gi\en her, and the many op[)ort unities 
whiih tra\el afforded her. 

Tlie leal “Son of the Marshes ” was understood to 
ha\e been a woiking naturalist in Surrey, but it is 
probable that J. A. Owen’s editorship went a good deal 
lurther than mere (‘diting. One might say, in effect, 
that the books were practRalls written by her. They 
('ontnimd mm h interesting natural history gossip, 
lollowing the Richard Jefferies style, but, as a rule, the 
inloimation v\'as (jiiite unlmahscd, and so lost mm h 
ol Its scientilii' \alue. 'I'he books lollowed rapidly 
on one another, and amongst them may be mentioned, 
“ Trom Spring to hall,’’ “ With the Woodlanders and 
by the 'J'ide,’’ “ .\nnals of a Fishing Village,” “ Within 
an flour ol London Town,” “ Forest Tithes,” and 
” On Surrey Hills ” 

Mrs Visger was twice married, first in 1863, in w'hich 
\car she wemt to 1 i\e in New Zeakind There she ic- 
mamc'd for fi\e )c\its, visiting Tahiti and the Sanchvic'h 
islands. She leturned to reside m Fngland in 1876, 
and married again m 1883, afterw'ards traxelliiig con- 
sidc’rably in I'.iirope and in the iku ific' She finally 
returned to Jingland in 1913 Reside a few' bcjoks of 
trawl, Mrs. N'isger wrote, ” Imiest, Field, and Fell,” 
” Riids in A Oarden,” ” birds Useful and Birds llarm- 
lul,” and in uillaboration wath the late JTof. 0 S 
ikjulger, ‘‘The Country Month by Month” Her 
books are not now icad, perhaps, so much as they 
deserve to be. 


Prof. H. Battermann. 

Hans Battermann, who died in Blankenburg, Harz, 
on June 15, at the age of sixty-tw’o, has left a record 
of much useful work in astronomy, in his youth he 
studied at Berlin University under Forster and Tictjen, 
gaining the degree of doctor in 1881 for a dissertation 
on aberration. After a short period at Hamburg 
Observatory he returned to Berlin as a member of the 
Commission which was appointed, under the direction 
of Auwers, for the di.scussion of the results obtained 
at the tran.sits of Venus in 1874 and 1882. During 
this [leriod he ob.served a long series of occultatrons of 
stars by the moon, utilising them to obtain a value of 
the moon’s parallactic inequality, and hence of the 
solar parallax ; the value that he found for the latter 
was 8789", which is a good approximation to the 
accepted \alue; a still longer series of occ ultations, 
obserNcd nc*ar the first and last quarters of the moon, 
should give a very accurate solar parallax, battermann 
also c-onducted two other useful investigations at this 
time, one on the nature of the images m a heliometcr, 
the other a triangulation of the Pleiades with that 
instrument. In t888 he obsc^rved lor nine months at 
the Gottingen Observatory; on his return to Berlin 
he took the chief part in the star observ'ations with the 
transit circle, and m their reduction to a Catalogue, 
including the di.scussion of proper motions. 

in 1904 Battermann was appointed professor and 
director of the University Observatory at Komgsberg ; 
he continued there his researches on ])roper motion, 
and also observed further oc'c ultations with the 13-mch 
refractor. He w'as compelled to resign his professor- 
ship in 1919 through a complete breakdown m health, 
brought on by overwork, lie retired to Blankenburg, 
w'liere he dic'd three )ears later, alter mucli suffering. 

A. ('. I). C. 


Current Topics and Events. 


Dr M. O I'orsti k, who, since Novc'iiilx'r i<ii8. 
li.is bc'cn cliK'c tcjr ol tlic S.illers’ institute of Industiial 
Chemistt), is rclmcpiishing this post at the end of 
next month, having been appointed director of the 
Indian Institute of Science, Jking.ilorc He* cxjiecis 
to lake u}i his new duties early in November 


A \j.vv biological station lor the* study of limno- 
logical jirublcms and loi rcsc'aich on the development 
ol frcsh-vv.itei lishc's has been est.dilishccl at the Lake 
of Trasimc'iio, m Umbria riie University of Perugia 
lias assumed lesponsibihty, .ind the' diieetor oj the 
st.ition is the' ])i()fcss()r of pliy.siology, [)r Osvaldo 
Polimanti Further details of the c'qnipnicnl arc 
promised at an eail) date 


Thl c'xcavalions at the .’Nfc'are J.,ike Ahllage, near 
Glastonbury (.Sliapwick and Ushcott arc the nearest 
stations), wall be rcsiinu'd by the Somerscfslurc' 
Arch.c'ologic.il and Natural Historv Societv on August 
25, and continued until September <j (exclusive' of 
the filling in) As 111 prevjcnis years, the work will 
be niiclcr the pc'rsonal direction of Dr, Arthur BuJleid 
and ^fr H St George Gra>' The; ant|fiiities dis- 
in past vear'^ at Mcare are cxyi>itcd in the 
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Sonu'i'set C'cninty Mu.senm at the society’s head- 
quaitc'i's, Taunton ('astle, while' tlio.sc' from the 
Glastonbury f.akc \hllage (clcscnbccl in two royal 
quaito volumes) aie to be seen, fot the most part, 
in the .Museum at Cdastonbiirv Don.itions are 
needed and will gladly be received by Mi St (icorge 
Grav', at the Sonieiset County Museum, 'f aiinton 

OM'. of the oldest orgamsc'd scicnldic societies, the 
” Schw'eizc'rische Naturtorsclicncle Gcsc-llschafl,” is 
liolding its io]rd Annual Meeting at Ifernc on August 
2 (-27 In aclclition to the usual business of the society, 
thcie will be scientific discussions, and a number of 
im]ioit.uit jiapevs will be read, including . ” The 

Trend ot Modern Physics,” I)i C F Guye (Geneva) , 
” T'he Natuie ol the so-called (General Neiuosc.s,” 
Prof S.ihli (Herne) , ” T he Aar Massit -,in Fxample 
of .Al[)me Granitic Intrusion,” Dr. F Hugi (lierne) , 
” The Natural Form of Substances as a Physical 
Pioblcin,” Dr V Kolilsclmtter (Picrnc) , ” Fxpcri- 
mental Genetics in regard to the J.avv ot Vaiiation ” 
(illustratc'd by lantern slidc.s). Dr \ Pictet (Geneva) ; 
and ” Investigations into the Physiology of Alpine 
Plants,” Dr G Senn (Bale) Banquets will be held 
at the end ol each session, and thcie will be concerts 
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eind other social functions. Those wishing to take 
part in the meeting.s may do so on payment of a fee of 
thirty francs, payable to the “ Postclieckkonto No 
III. 1546 " of tile “ Ndturfonschende Gescllschaft,” 
Berne. 

Among the Civil List Pensions granted during the 
year ended Maich 31, 1922, and annoiinci'd in 

Parliamentary Paper, No 137, just published, we 
notue the following — Lady Lletcher, in recognition 
of the services rendered by her late husband (Sir 
T.a/ariis Fletc.her) to science, and ni consideration of 
hc'r circumstances, 60/ , Dr. J'rancis Wainei, in 
recognition ot the services rendered by him in his 
investigations into the mental and physical condition 
of defective children, and in consideration of his 
ciK nmstances, 100/ ; Sir George Grc'enhill, FRS. 
in recognition of Ins services to science and Ins 
ballistic vvotk, and in consideiation of his circum- 
stances, T25/ , Mrs J M Miller, m recogniticm of 
the sc'i'vicc's rendered by her late husband (Dr 
N H J. Miller) to agricultural science, and in con- 
sideration of hen cmannstances, 50/., Mrs Alice Mabel 
1 sslier, in recognition of tlie service's rendered by 
hei late husband (Mr W A F Ussher) to geologic al 
science, and m consideiation of her cncuinstances, 
50/ , ^^rs Agnes F Walker, in recognition of the 
si'i'Mces lendercd by lic'r late* husband (Mr Gc'orge W 
Walker, h" \i S ) to scic'iice, and in consideration of 
hei circumstances, 75/ , 'I’lie Misses lillc'ii (' , 
Gertrude M , Alice R , Katherine K and Mary L 
W'oodvvard, in recognition of tlie services rc-nderc'd by 
their lalc' fathc'r (Dr Henry Woodward, FRS) to 
gc'ologieal science, and in cc.m.siclc'iatic)n of then 
circumstances, 125/ 

On August leg 1822, a hunched years ago, dic'd 
Jc'an Baptiste Joseph Delambre, the illustiious 
astronomer and permanent .secretary to the Pans 
Acaclc‘ni\ of Sciences Born in Amiens, September 
Kg T74(g Delambre became a student in Pans and 
f^l^t gamed a livelihood as a tr.inslator and a tutor 
A fiiendship with l.alancle led him to astronomy, 
and among Ins earlier v\ork was the tormation ol 
table's of Herschel’s newly-cliscov eied planet Lranns 
W'lth the' revolution came the jiroposal for a r.itional 
system of weights and measure's, and on the lormation 
of a commission to carry the schc'ine through, 
Delainbte and Mc'c ham were' instuicted to mc-asure 
an aic of mc'iidian from Dunkirk to Harcc'lona Often 
intc'n iiptccl, this jfreat work occupic'd tlic' vc'ais 
I7<)2 to i7<i<g vs Ink' the results wi're given lully m 
Delambie’s "Bas(' dii Systeme metnc]uc' decimal,” 
published in 180O to Various appointments fell 
to Delambre, in 1807 hc' succeeded l-alande at the 
College de Fiance, and as sc'cictaiy to the .Veademy 
of Sciences hc wrote many cl(>gr<i and reports His 
later ye.irs were laigely devoted to the writing of 
his grc'at history of astionomy, live volumes of 
which appeared during 1817-1821, while the final 
volume was pubh.shec] five \<'ars aftor Delambrc’s 1 
death. Delambre is buried in the Pdre la Chai.se [ 
C emetery. j 
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Mr. If. G. Smith, formerly a.ssistant eiiratoi <incl 
economic chemist at the Syclney Technological Mu- 
seum, has been awarded the David Syme Research 
prize ot the Hniv'crsity ol Melbourne, Tlie pri/e, 
which consists ot a medal and a siini ol 100/ , is awarded 
ior the* best thesis basc'd upon original seicntilic re- 
search connected with the malenal and industrial 
ciev'clopment of Australia Mi Smith k the' leading 
aiitliorily upon the chemistry ol the essential oils cjt 
the cucalypls. Working largely m collaboration with 
Ills botanic'al c^olleague, Mi R 1 ' Baker, and as a 
result of neaily thiity years’ assiduous rc.se.irch, he 
has been able to cstrdilish a icmarkable correlation 
bc'tvvcen chemical and botanic.d char.u Iciistu.s m 
tins comple.'^ genus, and an c'voiiitioiiary theory 
.iccounting for the Icumation of (he vaiious species ot 
Fucalyplus has been advanced by him and .Mr. Baker. 
Since Ins rctuement from the Sydney I'cchnological 
Museum, Mr Smitli, although m his sc’\ entieth year, 
has been actively engaged in fuithcr vVoik 111 the 
Organic Chemistry Dcparlmc'nt of the I’niv'crsity ot 
Sydney, in association with Fiol l^cad. 

In acccMclance with its polic'v of piomoting scientific 
investigation m Auslr.ilia, tlic' .\iistiahan National 
Rc'search Council has dc'c ided to publish a cpiartcrly 
catalogue, comprising a list of title's, authors, and 
journals of publication oi scicntitic lesc'arch j^ipers of 
Australian oiigin, whc'ther appi'aimg in Austr.ilian 
or othc'r journals rhe catalogue', which will also 
contain a brief .ibstiact sujvjihcd by' the author of 
I oacli pajH'i ( oncernc'cl, will bc' entitled Aiistyalian 
Silence .ind will be iindci' the' control of an 

editoiial coinmiUc'C' icpresenting the vaiioiis branches 
of science corresponding with the sc'c tional arrange- 
ment The pc'rsonnc'l of the editoiial committed' is as 
follow.s Prof H G ( hapm.m, Dr I. .-X ('otton, 
Mr I j Mc'tchcm, Mr A (obson, I’lol J Read, 
Prof 0 r Vonvvillci, Mr (f Watc'i house, and 
f‘iof R 1 ) W.itt, with Dr A Walkoin as editor- 
in-chict The catalogue will be jnililishc'cl in Sydney , 
it will ])e' issued free of charge to mcinhi'is and 
assoc latesof the' Australian National Rc sc'arch Council, 
and a number of cojiies will bc' used for exchange 
puijioscs It is lioped to issue' the* limt mimbei tins 
month 

F.xciJ'i icjN.M I V heav y rams fell in ni.iny parts of 
Fngland dm mg the August Bank holukiy wi'c'k-end 
and the following clavs, causing not onlv discomfort 
but dcjiiig also a large amount of damage m sc'vc'ial 
districts T'he primary cause of the rrunfall was the 
arrival of a cve Ionic distui banco Irom the' Vllantic, 
the core or centre of the stoim bc'ing situatc'd near the 
Land's End at 8 .\ m on Sunday, \ugust k, reaching 
Poitlaud by 2 o’clock in the a ftcnioon, and passing 
over the Isle of W’lgiit at 7 o’clock in Die evening 
It w.is a few miles to the north-west of f.ondon at 
8 \M on August 7, ami jiassed ov c'l Cambndge at 
2 o’clock m Iht' afternoon, reaching Spain Head by 
7 o’clock m the c-v cning Tiic' disturbance had arnvcci 
near Flamboiougli Head at 2 .-i m on August S and 
afterwards passed away ovc'r the North Sea, but the * 
arrival of amather disturbance occasioned a renewal 
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of the rains During the 12 hours ending 6 p.m. on 
August 6 the fall of rain at Bournemouth was about 
i f inches. At Harrogate the aggregate rainfall was 
nearly 5 inclu's for the three clays ending Wednesday, 
August 0 iVottingham rc^gistcrcd 3-4 inches of ram 
for the 24 hours ending 7 v m on August 7. Sheflield 
experienced exceptionally heavy rain on this date, 
winch occasioiKHl Hoods, and there was a renewal of 
the floods m the late evening of the following day. 
At Leeds, hetwi'en the morning of August 7 and mid- 
day of August 0 the rainfall measured 3 44 inches, 
w'huh is said to be the highest ever recorded m the 
city At Mellon Mowbray the ram measured 4-83 
inches for the 2 { hours ending o j> m on Augu.st 7, 
and at iJoncasLer the measurement was .po8 inches 
between midnight on August 0 and 6 30 p m on Augu.st 
7 Violent thunderstorms occurred genor.dly in tlie 
south and east of Lnglaiul, and m l.ondon on the 
afternoon of August 0 a storm was accompanied 
by a heavy Hall of hail. At Hampstead the hail- 
stones remained un melted on the ground for several 
liours. 

SwAiow, situated on the ('hma coast at the mouth 
of the river Han and m the Imrmosa Stiait, was 
visited by a typhoon of terrific \iolcnce during the 
night of August 2-3 ; the storm lasted about six 
hours, starting at 10 p m on August 2 'I'he prc-\var 
population of Swritow is given as <>0,000, and an 
estimate, made a week after the disaster, of the loss 
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of life at Swatow and the surrounding district is said 
to be probably 50,000, Sne other towns besides 
Swatow are said to be destroyed. The w'ater rose 
ijuite suddenly, partly submerging houses and 
buildings. Trees ivere uprooted and telegraph poles 
blown down Sampans and native craft were blown 
hundreds of yards inshore, most of the occupants 
being clrowmecl, and many large vessels were driven 
ashore. More than 2000 vessels annually enter the 
port The occurrence and characteristics of typhoons 
in the China Seas liave long been studied and are 
compaiatively well understood. The recent storm 
evas probably one of the type shown in the “ Baro- 
meter Manual for the use of Seamen ” published by 
the Meteorological Office. The period of occurrence 
is from June to September. These storms usually 
originate m the neighbourhood of the Pliilippines 
and travel northward or north-eastward, striking or 
skirting the China coast and afterwards passing near 
to Korea and Japan. The typhoons are commonly 
warned from Manda or Hong-kong, but the warning 
can, at the best, only lessen the amount of damage 
The Hong-kong Government has greatly aided m 
relieving the distress occasioned, and the British have 
been liclped m this by the Japanese. In the Backer- 
gunge, Bay of Bengal, cyclone, in October 1876, the 
loss of life by drowning was estimated at 100,000, 
and tJic deaths afterwards from disease directly due 
to the inundation added another 100,000 to the 
number 


Our Astronomical Column, 


CoNjiTNCiiov or \'i.NUs .\Ni) JnpriFK— con- 
junction of these' bnlliniil planets will occur on /Viigiist 
2b at i8h G M T , when Venus will be 2^ 2<)' south of 
Jupiter. Venus will set at 8h i im , and Jupiter will 
set at 8h 2 jm C. .M T Sunset <m cuts at ^h G M T , 
so that the two planets will set about i j honis after 
the sun. Twilight will bi- wiy strong m the western 
sky just before the sotting of the two jilanets, and m 
order to obseive them it \sill be nece.ssary to look 
from a position which commands a clear open \icw 
of the western sky iit'ar the hoii/on 

On August 25 ‘Venus and Jupiter will be in con- 
junction with the moon soon after midnight following 
the date mentioned, and on August 30 will be in 
conjunction with .Mars m the evening 'I'he west- 
ern sky during the last wrek of August will be ex- I 
tremely interesting, the new^ moon being there and ' 
Venus, Jupiter, ami Saturn also visible in the same 
region. 

Tnh Orbital Distalvks of Satli.liifs and Minor 
Plankis — Prof. G Armellmi m 1918 published a 
law of jilanetary distances m the form i 53”, where n 
IS given successive integral values Irciin -2 for 
Mcicury to + 8 for Neptune. The two integers f 2 
and +3 are assigned to the asteroids, wJiilc -f b is 
left unused. It can scarcely be claimed that (except 
m the case of Neptune) it .shows great superiority 
over the law of Bode. Howev'cr, in a fuither paper 
{Snentta, August 1922) he notes that his colleague 
Prof. Burgatti has applied the law to the satellite 
systems of Jupiter, Saturn, and Uranus, the formulae 
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being i-8o", 1*34", and 1*31" respectively. In the 
case of the Jupiter family the indices arc -3, -2, 
-I, o, + 1 for V and the four bright satellites, +2, 
+ 3 arc unused, +4 is assigned to the two satellites 
VI, VIT, while +5, +6 arc given to VIII, IX re- 
spectively. The author erroneou.sly gives a distance 
to IX half as great .igain as that of VJTI. The two 
in reality form a twin pair like VI, VII. Since the 
law gives no explanation of vacant spaces or of jiairs 
of satellites, its claims to rest on a physical basis aie 
not convincing. 

The remainder of the paper deals with the asterodi- 
orbits. The gaps at the distances where the periods 
are half and one-third of Jupiter’s arc not ascribed 
to the direct action of that planet, but to some 
i primitive agency winch dcterimned both its distance 
and theirs. It is, indeed, likcljj that the asteroids 
will play an important pait m future discussions on 
the cosmogony of the .solar system. 

Prof. Amicllini cites an interesting point about 
planet 434 Hungaria. Its distance from the sun, 
1-95, is the preci.se distance at winch Leverricr stated 
that enormous perturbations m inclination would 
develop, causing oscillations of 53'^. Chailicr, how- 
ever, pointed out that Leverrier had included only 
first-order perturbations ; he estimated that the 
inclusion of higher terms would diminish the oscilla- 
' tion to 17° or less. Finally, Prof. Armelliiii lumself 
I has effected the complete integration of the expres- 
sions, using elliptic functions, and finds that the 
oscillation of the inclination is only 3^°, a quantity 
' of the same order as that of the major planets. 
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Research Items. 


Colour Symbolism.— In the June issue of Folk- 
lore (vol. xxxiii. No. 2) Mr. D. A. Mackenzie contributes 
a paper on colour symbolism, which contains a mass 
of interesting facts. Egyptian colour symbolism 
was already old at the dawn of the Dynastic period. 
In ancient Europe it was restricted by the conventions 
of Cave art, and the range of colours used by the 
Cro-Magnon artists was limited and confined to earth 
colours only. There is clear evidence, however, that 
people in Aurignacian, Solutrean, and Magdalenian 
times attached a symbolic value to certain, if not 
to all, colours. Small green stones were placed 
between the teeth of some of the Cro-Magnon dead 
interred in the Grimaldi caves near Mentone — an 
interesting fact in connexion with the ancient 
Egyptian belief m the magico-religious value of green 
stones. The writer is, however, mistaken in extend- 
ing the analogy to China, where, it is said, green jade 
was placed in the mouths of the dead ; on the 
contrary, the use of green jade for this purpose was 
exceptional 

Jurassic Dikds. — Dr. Branislav Pctronievics, who 
has published several papers on fossd vertebrates in 
the Annals and Magazine of Natural History, now 
states the results of his examination of the original 
specimen of Archaeopteryx niacrura preserved in the 
British Museum (Natural History) m a paper (" Cher 
das Becken, den Schultergurtel und cinigc andere 
Tcile cler Londoner Archaeopteryx ") published separ- 
ately liy Georg and Co of Geneva. His most 
important conclusion is stated so modestly on p. 10 
that it might easily escape recognition He feels 
that the dittcrences between the Berlin and l.ondon 
specimens referred to Arclueoptcryx, which caused 
Dames to separate the Berlin bird as A. Sicincvsti, 
are sufliciently increased by hi.s recent researches to 
allow of the formation of two genera He pioposes 
therefore to include in the established order Arcluc- 
ormthes, Arch.eornis, the Berlin specimen, and 
Archaiopteryx, the London specimen. The latter 
(p. 18) is held to be the more primitive type, and the 
shoulder-girdle (p. 24) even suggests that the two 
genera sli.uild fall into different familie.s. The author 
perceives cn early carinate type in Archa'ornis and 
an early ralite type in Archa'opteiyx, and indicates 
that a convergence of the two important divisions of 
birds should be found farther hack m some descend- 
ant of the Lacertiha. The dinosaurs he on a separ- 
ate branch, converging with the bird - bianch in 
some ancestral reptile. We .shoulii like to have 
Dr Pctronievics’s views on Coinp.sognathus and 
Podoke.sauru.s (Nature, vol. 109, p. 757). 

MosyuTTo Control — Apart from certain war- 
time measures in the neighoourhood of a few military 
camps, scarcely anything has been attempted in this 
country in the way ^f the reduction of mosquitoes, 
but an example has recently been set by the Haylmg 
Mosquito Control, which, under the direction of Mr. 
John F. Marshall, is doing very u.seful work, both 
practically and experimentally. The Report Ju.st 
issued by this body summarises what has been clone 
since its foundation in the autumn of 1920, It was 
found that in Hayling Island the two common 
domestic species {Culex pipiens and Theobaldta 
annulaia) were almost negligible as pests, by far the 
greater part of the annoyance being caused by the 
-"salt-marsh species {Ochlerotatus delr>lns). So numerous 
was this species that it was roughly calculated that 
two million larvae were destroyed by paraffining in a 
single afternoon. Although last year's dr 6 ught did 
not seriously resect the breeding-places of 0 . deiritusj 
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the control measures adopted proved very effective, 
as was shown by comparison with other places along 
the south coast. The very successful use of soluble 
cresol in small ciuantitics as a larvicido has already 
been described in Nature by Mi Marsiiall (June 10, 
1922, p. 746). Important experiments are now being 
carried out to ascertain if possible the range of flight 
of O. detritus. Some kinds of salt-marsh mosquitoes, 
especially m North Amerua, have been shown to 
make large migiatioiis tor distances of many miles. 
If 0 . detritus shares those habits local control work 
may be rendered largely unavailing, though the com- 
jiarative immunity already obtained by the control 
goes far to show that this is not the case. 

Philippine Foraminieera — Mr. J. A. Cushman 
has published (Bull. 100, Sinitlisonian Institution, 
IJ.S. Nat. Mus.) a monograph on the I'oraminifera 
of the Philippine and adjacent seas, based on material 
from sliallow water and from nearly Ooo dredgings. 
The shallow water examples — from Iqfs than 30 
fathoms— are characteristically tropical, most of the 
genera being those of similar areas in the general 
Indo- J^acific region, many of the species being, 
however, distinct. In the deeper water, 100-300 
fathoms, there is an exceptional development of the 
Lagcnida*, and m the colder deeper parts of the 
region a great development of arenaceous forms, 
especially Astrorhi/idai and Lituolid.e — many of the 
characteristic genera and species of cold waters in 
high latitudes being repiesented. This supports the 
view that tlic wide distribution of these arenaceous 
forms in cold waters is dependent more on temperature 
than on depth The largest of the living calcareous 
Foraminifera, Cyckulypeus carpenten, of which speci- 
mens about 2i Indies in diameter were obtained, was 
dredged in quantity m jiarts of the area. The 
systematic part of the work records 568 species and 
gives notes on their chai actors and distribution ; 
figures of the more important species are given in 
100 plates. 

The Microscopic Determination of the Non- 
opaque Minerals — The method of identifying 
minerals by determining their indices of refraction by 
immersing or embedding their powders in media of 
known leftarlive index receives immense extension 
tliioiigh Esper S. Larsen's memoir bearing the above 
title (U S. Geol Survey, Bull. 679, 1921) The tables 
given contain data for about 950 mineral species, 
and the methods of determination are adequately 
de.scnbed 

Pre-Devonian Geology of Great Britain. — The 
Quarterly Journal of the Geological Society, vol. 
Ixxviii. jit 2, 1922, shows how much work has re- 
mained to be done on the stratigraphy of our older 
lirilish areas Mr. E. B Bailey develops his theory 
of nappes in the south-west highlands of Scotland, 
aiousmg thereby a healthy and critical discussion. 
Dr. Gertrude L. Elies gives in detail the results of her 
zoning of the rock -succession m the Bala district ; and 
Dr. J. Wills and Mr. Bernard Smith have greatly 
extended our knowledge of the country round 
Llangollen. 

New Radiolites and a New Crinoid from the 
Upper Cretaceous of Mexico. — Examples of those 
strange aberrant bivalves the Radiolitidae from the 
Upper Cretaceous of Tamaulipas, Mexico, where they 
appear to be scarce, have been described and figured 
by L. W. Stephenson (Proc. U.S. Nat. Mus., Ixi. art.i), 
who, however, favours Lamarck’s later name in his 
title and refers to them as belonging to the " Rudistid 
Group.” A new genus, Tampsia, with two new 
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sj)ecics , throe sjiocios, of which two are new, of 
Sauvagesia , and a new species of Durania complete 
the scales \inong tlie associated fossils cited is 
Baldnocnmts mexu anui,, n sp , which forms the sub- 
ject of a separate paper liy F Springer (tom cit , 
ait 5) I his is the lirst known occnirence of the 
genus in Amerira 

Tnh h'l.oiAnoN oi' Coni inknts. — M h' Gagnebin, 
of the Tniveisit) of Lausanne, has provideil a masterly 
review of Wegener’s hypothesis of the movement of 
(ontmental masses over the geiu'ral surface of the 
globe In ten page's of the Revue iihi^rale des Sciences 
natuyelles, \al xxiu p 20j, he states the mam 

features of tlie argunu'iit. discusses the jiroblems 
laised, and furnishes refeiences and footnotes that 
make his liuid essay an almost essential introduction 
to Wegener’s " Ihitstehung der ( ontmento ” (see 
Nailm-!! , \ol 100. PP and 757) It is interesting 
to notice that tlie relations of folded /ones to those 
of subsidence on the earth is one of the subjects 
discussed at the International (ieological Congress m 
Ihusscls in /Vugust 

Tin'. M\inix or Dinmond — I he ciuestion of 
whether diamond separates out from ultiabasu 
Igneous magmas, or is carried up in thc'se exceptional 
magmas because they iiave traversed (lcep-s(*ated 
mctamorphic rocks, is once more raised by the 
description of the diamond be.uing giavcis of the 
Sornabnia h'orest in Southern Rhodesia (A M. 
MacGregor, Gc'ol Suiv S Rhodesi.i, Ikill 3, 1021) 
These (luriatile beds foi m jiart of the Karroo systems, 
and the kimberlite jupes of S Aliu a aie of later date 
The author suggests tluit the diamonds were washed 
fiom a kimbeilile of unusu.illy . arly age, since he 
favours the view of then igneous origin Mew interest 
IS given to till' kimbeilite pipes of Africa by il S 
Harger’s disco\etv (Trails Geol Soc , S Africa, vol 
xxiv ]) 1, i()22) that an example in the Riveisdale 
distiict of the ('ape ITcnince cuts strata of Thtenhage 
(Cretai eons) age 

Ckiiical Resi:\u(h on h'ossn BK\cmonoi)A — 
The transfeu'iice of well-known sjiecies to new genc'ia 
as investigation beeonic'S more jirccise often leavt'S 
little to be said foi an original genus the name of 
which has become known throughout the world 
This IS sadly the case with Rhv nchonella, to wdiicli 
Mr S S Ikickman (Mi'in Geol Siir\ India, Pala'- 
oiitologia Indica, New' Ser , vol 3, Mem z, “ The 
JJrachiopoda of the Namyan Heds, Northern Shan 
States, Hiinna ”) now assigns only two spei les, 
R loxia Fischer of the Portlandian, and R variabilis 
Davidson of the Kimmeridgian (p. 57) 'The author 
quotes (j) oO ki"’ prcMous com liision that no Meso- 
zoic species can be assigned to Terebratula Alnller, 
1776. On j)j) 8 to II he desinbcs his method of 
“burning” spec miens of fossil brachiopods ; when 
the shell is heated and drojiped into water, it commonly 
flakes oil from the internal cast, and the characteristic 
muscular scars are clearly traceable on the mould 
Much, of course, depends on the infilling material, 
and oolitic limestone yields poor re-'iilts The method 
has been elaborated by Mr liuckman from an observa- 
tion by Mr. T. H D. I.a 'Touche (p. 2), who noticed 
that the fossils fell out easily from material that had 
passed through Ikirinese lime-kilns, and who pro- 
ceeded to treat his rocks in a big fire “ w'lth very 
satisfactory results.” 

Evolution of the Gkaptoliiks — The numerous 
geologists who wish to keep abreast of progress in the 
classification of Older Pala’bzoic strata will find much 
guidance in a paper by Dr. Gertrude Elies on “ 'I'he 
Graptolitic I'aunas of the British Isles ” (Proc. Geol. 
Assoc vol 33, part 3, 192-^ : price 55.). Since it seems 
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uncertain if hydrozoan, or even cnelcnterate, affinities 
can be maintained for graptolites and their allies, a 
separate class of organisms, the Graptolithina, has 
been established, subdivided into two orders, the 
rapidly changing Graptoloidea and the almost 
stationary Dendroidca In the same prudent spirit 
the term rhabdosomc replaces polypary, and theca 
hydrothcca The virgula of older descriptions of 
graptolites disappears. Attention is well directed to 
the nema, the hollow’ thread-like prolongalion of the 
apical poition of the siciila, as being the organ of 
attachment essential to the welfare of the rhabdosome. 
In the earlier pendent graptolites the nema is iin- 
jirotecled , but m foi ms regarded as .scandent, such 
as Diplogr.iptus, and also m some umsenal genera, it 
is protecteil, and is sometimes w’lapped round the 
bases of the thecae Many^ of the points mcntioncfi 
arc quoted from woik published by the author 
and other inv’estigators, and recognised by modern 
waiters, sin h as A M Davies ; but the present 
summary’, the clear diagrams of types successively 
evolved, and the stratigraphical taliie, render this 
paper by Dr Elies valuable m all colleges as a sup- 
plement to established text-books of pala'ontologs 

Verhcal Circulation in the Atianiic — A. 
Mer/ and G Wust {/eitschrift der Gescllscliajt fur 
Rrdkunde, Berlin, 1922, No 1-2) discuss the natuic 
and causes of the vertical circulation of the water 
of the Atlantic Ocean, reviewing tlie vaiious descrip- 
tions and explanations so far jniblislied. It has 
been knowm, in a general way, that w'ater which is 
relatively w'arni and fresh flows on the surface from 
the region of eijiiatonal rams and calms north and 
south to the sub-tropical zones, while water which 
IS relatively cold and dense Hows in the opposite 
diiections as under-currents. This system of drifts 
now' ajipears to be of very limited dcjith. The 
superficial w'arm currents extend to about 50 metres 
while the under-curients have their mam stratum 
at a depth of 75-150 metres from the surface The 
cause IS differences of density rather than dilteiences 
of temperatiiie. 

Dusi-Raislno Winds — This .subject is di'alt with 
in the Memoirs ot tlu* Indian Meteorological I)e- 
li.irtment, vol 22, jiart 7. by Dr (' \V^ B 

Normand (Observations were made on dust pheno- 
mena m Mesopotami.i in igi8, and tlu'se, together 
with Dr llankin’s observations m a jin'ceding memoir, 
are correlated with those of other obseivers in other 
countries the lamp m Mesopotamia wms situated 
at S.imarrah, near the edge of the %’ast low plateau 
known as Je/irch, where the dust in jilaces l.iy knec- 
deej) With even light winds m August and Sep- 
tember it was no uncommon occurrence to -.ee three 
or four dust-devils of great height meandering with 
the breeze on the plain 'The base of in.iny'^ of these 
was only about 5 metres m diameter and the height 
was at least 300 nu'tres For the origin of dust- 
dcvils a highly unstable vertical distribution of 
temperature is said to be a necessity. At Samarrah 
the author attributes the impetus to be often due to 
the incinerators at the various camps for burning 
relusc. The “ primary ” dust-storm in Mesopotamia 
occurs principally between 4 p.m. and midnight m 
the months of March, April, May, and September ; 
they are always associated with cloud, and were 
often followed by ram, thunder, and a marked fall 
in air temperature, 'fhe dust-storms in spring are 
almost always associated with thunderstorms and 
are said to be undoubtedly due to the descending 
currents which are known to occur in front of thunder- 
storms. Interesting information is given on the cause 
of dust-raising by wind, and on turbulence and the 
density of dust at various heights. 
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The Hull Meeting of the British Association. 

Prugrammks of the Sections. 


T he pro{,Ta mines of the vaiious Sections of the 
Eritish Assotiation for the foithcorning meet- 
ing at Hull have now bet'ii ])rovisionally eornjileted, 
and it IS possible to state what are the chief subjecls 
to be brought forward. We are indebted to the 
Recorders ot the Sections for the subjoined outline 
ot arrangements made for the meeting 

Section A (Mathf-MA'iics and I^iiysk s). — The 
jirocecdmgs of Section A this year promise to be of 
more than usual interest. The Section is fortunate 
111 lunaiig .secured the attendaiKc of three very dis- 
tinguished loreign guests, Prof P Langevin, Prof. 
P. Weiss, and M le Due de Broglie The two former 
will take part in a discussion which has been aiianged 
on the origin of magnetism, to which Sir [ A 
Ewing <ind Dr A 0 \ley have also promised to 
contnlnite M de Bioghe will read a paper, which 
cannot fad to attract gieat inten'st, on X-rays and 
Beta rays, <md as Prof. K. Whiddington will make 
a cominiinicntion on the .same subject, a valuable 
discussion on this aspect of physics may be expected. 
Prof G H. Hardy has chosen as the subject of his 
presidential .iddress “ The Theory of Numbers,” ,ind 
it m.iv be confidently anticipated that he will make 
it of that fascinating interest which is an attiibute of 
all his lectures. v\n important <uid .somewhat novel 
joint discussion will take place iindci the .luspiccs 
ot Sections A and I on physical instiuments for 
biological purpejscs Prof A V Hill will open this 
discussion, ancl several biologists and physicists ha\e 
jmimised to take part. In connexion with this dis- 
cussion theie will be an extensive exhibition ot 
apiuojiriate ajijiaratus by Major W. S Tuckei, Mr 
F. J'- Smith, Dr G Wilkinson, and I'lie Cambiidge 
and Ikiul Scientihc Instiument Company Jn view 
of tlx' sill ( ess .ittending the experimi'iit at lMlinbui.gh 
last )('ar, the (’ommittee ot Section A has .irraiiged 
se\eicd lectures of a semi-pojnilai chaiacfer Sir 
William i 3 iagg will lecture on ” The Significance ot 
Crystal Analysis ” , Piol J Proudniiin has chosen 
a siibjei t esiK'Ciallv approprnite to Hull, namely, 
‘"lilies, with Sjiecial Rcteience to the North Sea”, 
and Pd. f H fl rurner wall delight the children with 
the to]u ” Till' 'I'elc'scojie and what it tells us ” 

Si ( MON B (Chemistry) — The jirogiammc ot Sec- 
tion it wall include several discussions Princijial 
In me has selected resciiich problems in the sugar 
group as the subject of his presidential address, and 
this wall be lollowed by .several papeis on c.irbo- 
liydratcs from the St. Andrews laboiatories. Photo- 
synthesis will be discussed jointly with Secfion K 
(liotany), the recent work from the Liverjiool labora- 
tojies on the synthesis ot the more cuiiiplex pkmt 
pioducts being well represented. Sir William Bragg 
will describe his ic.sccwche.s on the crystalline stiucture 
of organic compounds , and the recent theoiics of 
oigaiiic structure will be considered m a discussion 
on \alency and polaiity, to be opcau'd by Prof 
Kobinson, and m a jiajier by Prol. Holleman on 
substitution m the benzene nucleus Other separate 
papers include an account of the recent work on 
compressibilities under high pressures conducted in 
the Geophysical T^aboratoiy at Washington, and a 
study of the pro])crties of soaj) .solutions by Prof. 
McBain. Two discussions of industrial questions have 
been arranged. One of these concerns the local in- 
dustry of the hydrogenation of fats, which will be 
considered from the scientifi< and the industrial side, 
and the other is the industry of synthetic nitrogen 
compounds. Several of the modern processes of 
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.synthesis will be desciibed. The citv is an impoitant 
centre ot chemical manulactuies, .ind visits of fhe 
Section to some of the jnincipal woiks, including the 
fat and oil and the cement mdustru's, have been 
arranged 

Sec NON C (Geoloc.v) — \s a part of fhe seiies of 
discussions on questions connected wifh the North 
Sea Id be held in v.irious Sections, the hist ifein in 
the programme will be .in .iccount by Piof Kendall 
of the geological histoiy of the North Sea Basin from 
Penman tunes to the pi {‘sent d.iy 'I'liis will be 
followed by <111 account of tlu' ilooi dejiosits of the 
North Sea and by a geneial discussion ot these tojncs 
1 he geology of the Hull distiict will b(‘ desciibed by 
Ml 1 Shepp.ird, w’lu*sc leitiire will be illustrated by 
lantern .slides Other commuiiK atioiis on local geo- 
logy arc the erosion of the Holderness Coast, by Mr. 
C riiompson , a new se( tion m the ( )ohti s..and Glacial 
deposits at South Cave, by Mr J W St.ithcr, and 
.1 new section in the Oolites .it Noitli heiriby, by 
Ml W S liisat Pleistocene .ind Recent ice condi- 
tions in North-eastern h.ibr.idoi will b(‘ described by 
Prof ('olcman of 'loronto 'I he subject of the 
presidenti.d .iddiess by Prof P h' Kendall is the 
])hy.siogi.iphy of the coal swamps The addiess will 
lie followed by Ih'of Crillig.iii on sandstone dykes m 
the Cumberl.uid coalfield <md the subjeits r.iised in 
the two communications will be discussed, A dis- 
cussion on Wegcner’.s liyjiothesis of ('onfinent.d drift, 
in which both flu* geologic .il and .istronoimcal sides 
will receive attention, has been aii.mged, and the 
relation of e.irly man to th(‘ pluses of the ice age 
in Biitain will form the subji'Cf of .1 joint meeting 
between the anthropological, geologic ,il, and gc-o- 
graphical sections P.ipers dealing with the zoning 
of C.iibonitcrous rocks will be read by Mr W S, Bisat 
and Mr K G. Hudson, and Dr H L Ihiwkin.s will 
desciibe the rel.ition of the riiames to the r.ondon 
J 3 asin NumcToiis excuisicjiis will be held during the 
meeting 

Sj'cJioN D (Zoology). — The otg.inismg committee 
ot Sc'ction 1 ), the piesident of whicli is Dr I', ] .A.llen, 
h.is sh.i]H‘cl Its progiamme for the toithcommg meeting 
at Hull with the vic>w of lelating it so far as possible 
to loc.il inteiests Four ot the eight sessions will be 
dc'votc'd to rn.irme biologic.il .ind fisheries jiroblems , 
the* rcnnaming four to matfc'rs of .i wide' v.inety of 
mteiest ( )ne whole tl.iy wall be gi\ cm to discussion with 
lepicscntativcs of the fishing industry, when membcis 
of the industi}, will propound difficultic's and questions 
which the biolcjgist will ende.ivoni to aiiswmr to the 
limits of his knowledge, and which he will, it m.iy be 
hoped, take to heart against the pkmning of further 
investigations Another te.ituie of the meeting will 
be the number ot distinguished loreign inaiine bio- 
logists who will attend. Dr Hjoit, of Norway, will 
give an evening lectuie at Grinisb), Dr ('. J. Joh. 
Petersen will come fnam Denmark to open a dis- 
cu-.sion on the fauna of the sea bottom, of the quanti- 
tative study ot which he* is the pioncxT, Dr Jobs. 
Schmidt will give an account of his leceiit explora- 
tions in the Atlantic, and there will be eleven other 
distinguished oceanographers, including representa- 
tives from Belgium, Denniaik, France, Holland, 
Norway, and Sweden It is anticipated that a 
representative gatheimg of resc'.irch vessels will also 
attend, including, in add?ition to our Briti.sh ve.sseLs, 
the Danish Dana, the French P.urqnoi Pas, and the 
Swedish Skagerak. Of items other than those con- 
cerned with marine biology one will be a discussion 
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with Section K (Botany) on the present position of 
Darwinism, when the views of Dr, Willis and Mr. 
Yule, as put forward by themselves at the meeting, 
will come under review and criticism. Among the 
individual contributions it is difficult to particularise ; 
tliey will deal with jiroblcnns relative to hormones, 
hydrogen ion concentration, forestiy, geographical 
distribution, luneditary transmission of simdl varia- 
tions, adaptation, ])criodicity of pond jiiotozoa, and 
the effect of lead pollution The final but not the 
least important item on the juogiainme is a dis- 
cussion with the Hull natiiiahsts on the possible work 
of natuial history societies in relation to faunal 
surveys. 

Sec'tion K (Cij-oc.RAPiiv),— The pn-sidential adiiress 
by Dr. M. I Newbigin will be on Hum. in geogiaphy : 
first principles and some applic.ations. On the same 
day Miss JC (' Seinpk' will spcsik on the influence of 
geographical conditions ujion ancient Meditt'rranean 
agiiculture Sei'cral speakers will deal with current 
problems m Europe, including Prof J F IJnsle.ad cm 
the belt of political change* in Juirope, and Mrs. 
H. Ormby" on the D.inube as a w.iterw.iy. Prof. 
P. M. Boxby will lecture* on the pl.icc of Peking in 
the life of modern China, and Di. Vaughan Cornish, 
m a pajicr cnfifled the isothermal fiontic'r of ancient 
cities, will develop the interi'sting thesis that fiom 
the North Sea to the* Sea of Japan the scp.ir.ition 
between city life and that of forest and piairie peojile 
IS marked by the same mean annual isotlicim. bocal 
geography will be treated by Mr J. Kodwell Jones, 
Mr. C B. Fawcett, and otlieis There will be a number 
of papers on cartography and survey, including sur\ey 
in polar regions, by Mr F. Debcnham , the mapping 
of Latin Arnenca, by .Mr A. (I Ogilvie, e.irly m.ips 
of Malta, by Dr. T .\shby , and a discussion on the 
use of Mcicator's ])rojection for aii-iiuips, which, it is 
hoped, will be opened by ('ol K. M Jack. A joint 
discussion, with the c'osmical subsection of Sc'ction A, 
on the monsoons, will be opened by Dr G C. Simp.son. 
Section Ic will also take part in a joint discussion 
with Sectmns C and H on relations of early man to 
phase.s ol the ice age m Biitain. Travel will be 
represented by Sir P. Brocklehurst on his recent 
journeys through Wadai, Mr. R. R. Walls on his 
extensive wanderings in Portuguese Nyasaland, and 
Mr. R. A Fia/er on .some work in Spitsbergen, 
fn economic geography Mr II M Sjiink will sjieak 
of some geographical aspects ot recent developments 
of water power, Mr. A. \'. Williamson on irrigation 
m the Indo-Gangetic alluvium, and Mr D C T. Meckie 
on the trend of woild commerce. An excursion to 
Spurn Head and Sunk Island is being ariangc'd 
Section F (Economic Science and Siatistic s) — 
The influence which the war has had upon our 
economic life is again the subject of .several of the 
papers which arc to be read m this section, Prcif, 
A. L. Bowley will continue his studies of post-war 
pnees in a i^.ij^ier comparing wholesale and retail 
pnees since the Armistice , and Mr W. H. Whyte is 
contributing a paper on the war and its influence on 
stock markets 'the ([ue.stion.s of unemployment and 
of out-door relief are to be dealt with by Mr J, T.. 
Cohen in a paper on the future of unemployment 
insurance; and by Miss Anne Ashley, who has had 
considerable experience ol social work in Jvclinburgh, 
and is contributing a jiajjer on the Icnghsh and Scottish 
Poor I^w in relation to the able-bodied. The 
measurement of productivity in agriculture and in- 
dustry is to be dealt with by Mr R. B Forrester; 
human motive in industry by Miss H. Reynard ; 
and modern municipal markets and their economic 
significance, by Prof. J. G. SnIUh. The president of 
the section is Prof. F. Y. Edgeworth, and his address 
will deal with the question of^ual pay to men and 
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women for equal work. In addition to the papers 
there are to h« two important discussions with other 
sections — the first with the Sections of Agriculture 
and Physics (Meteorolo^) on weather cycles in rela- 
tion to agriculture and industrial fluctuation. It will 
be opened by Sir Willi.im Bevendge and Mr. R. A. 
Fislicr. The second discussion is with the Agriculture 
Section, and is to discuss the po.ssibility of increasing 
the food supply of this country. Sir Henry Rew, 
Sir John Russell, Mr. C. S Orwin, Sir Thomas Middle- 
ton, Prof Somerville, and Prof, Cannan have promised 
to speak. Both these discussions deal with very 
urgent jiroblerns at the present time, and they should 
prove ot considerable interest not only to members 
of the Association but to the general public. 

Section II (Antiiropoeogy). — This Section has a 
varied jirogramme, m which matters relating to 
archaeology predominate. It includes two organised 
discussions -one dealing with the antiquity of man in 
relation to the ice age m Britain, which will take 
jil.Tie in a joint .sc.ssion with the Geological and 
Geographical Sections, and one, to be held in a joint 
session with the Psychological Section, on mental 
characters and race, which will be opened by Prof. 
J. I. Myres. One morning .session will be devoted 
to (piesfions relating to the archaeology and anthro- 
j)ology of the north-east coastal area of England, 
when Mr. Leslie Armstrong will discuss the Maglemose 
remains of Holdcrncss and their Baltic counterparts, 
Mr. W G. Collingvvood will deal with the mihieiice 
of Scandinavia on the art of the IXinclaw in the tenth 
century, and Piof. A Mawer will consider the place- 
names of the East Riding. In connexion with this 
group of subjects Prof. A. W. Brp^gger of Chnstiaiiia 
will de.scribc the buiial found in a Viking ship at 
Oseberg, which is of gieai importance for our know- 
ledge of Scandinavian art and culture m the ninth 
century T.ord Diinsany will de.scribe recent finds of 
palaeolithic implements in North Africa, and Mr. 
Seton-Karr will deal with asiiccts ol the same sub- 
ject : Miss Nina F Layarcl will discuss jirehistoric 
cooking places, and the excavations carried out by 
the Sj)cla“ological Society ol Bristol University m 
cavT's in the Mendips, which have brought to light 
remains of the late Pakeolitluc and Iron Ages, will 
be described by Mr Ji K Tratnian and Mr J A. 
Davies A communication by Mr Cyiil F'ox, which 
IS likely to give rise to an interesting discussion, deals 
with the distribution of population in the C'ambridgc 
region with special reference to thi* bronze age Dr. 
T. Ashby will give an ai count of arch.eological in- 
vestigations carried out in Italy during the last 
twelve months, as well as of ci'rtam supplementary 
investigations made by himself at the meg.ihthic 
temjilc of Hal Tarxien in Malta, Miss Munay also 
will describe the excavations which .she is now carry- 
ing on III the same island. Mr Stanley Casson will 
give an account of his recent excavations m Mace- 
donia. and discuss their bearing upon certain general 
problems. This communicatioil, m conjunction with 
one from Mr. J Whatmough on insciibed fragments 
of stagshorn from North Italy, of which the inscrip- 
tions arc in an unknown language, should give rise 
to fruitful discussion on racial movements m Europe 
in late prehistoric limes, in physical anthropology 
Prof W. J. Sollas will discuss comparative cranio- 
metiic methods, with special reference to Neanderthal 
Man ; and m ethnography the two most important 
communications will be a description of rock-pamtmgs 
from New Guinea by Dr. W. M. Strong, and an 
account of certain peoples of the Congo area by 
Mr. FE Torday. The latter will deal incideutally 
with tlie question of the decay of custom among 
primitive peoples. 

Section I (Physiology). — ;T he section of physi- 
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-ology can congratulate itself on an exceptionally good 
])rogramme. Local effort is well represented, for the 
first morning session, as well as jiarts of other sessions, 
arc occupied by papeis contributed by Hull members 
of the medical profession . 1'he meeting will open with 
a paper by Dr F. C Kve, senior physicicin to the Hull 
InlirmaiV, on “ Life and hhiergy . .in Inteipretation ” 
Dr T b’ltcliie Dodger is to follow with a paper on 
'■ The Effect of Loud Noises on the ('oc Idea," in which 
he will discuss the i onse([ucnccs of the boiler-m.dcing 
industiy m causing damage to the organ of heaiing 
A demonstration ol a model of the cochlea, by Dr 
(i Wilkinson of Sliellicld, is also of mtcicst in this 
connexion. The investig.ition of the nuncments of 
the alimentary canal by me.ins of the X-r.iys will be 
destnbed and dcmoustiated by Di J K H.innen 
Prof A. Hill will lead a p.iper on athletics and 
oxygen su])]ily, in w'lncli he will show what .i large 
debt of o_x)'gen becomes due to the body m sc\eie 
exertion, to be called in during the succeeding pciiod 
of lest The jnesidcntial address, b\ IVof Ic P 
CatlKart, on tlu' " hTficiency ol Man .I'nd the haifois 
whu h Influence If." will deal with another asjiect of 
muscular woik which Prof ('athcait has studied, m 
Amenc.i with Dr Penedict, and at home m coniu'xion 
with file ('iK'rgy reiimreincnts of reiriiits Then' .tre 
fwo mteiesting joint discussions with other sections 
\\ ith the section of physu s thcie is to bi a dis( ussion 
on the .i])])hc.ition of physKal methods to biological 
m\ I'sligalions, to be opened by Prol A Hill, 
while with the sei tioii of agticulfiin' there will be a 
disuission of the popular topic ol the vitamins, to 
be ('i)encd by Prol J (' Diummond In this dis 
( ussion wa' welcome a papi'r by Dr Atherton Smdell 
ol Washington, who has doin' outst.inding work on 
till isolation ot \ifamms 'J he foieign guest ol the 
si'ition, Prol W^ Storm van T.eeiiwen of Lcwdeii, 
\,ill (ontributc two luten'sting jiapi'is on hy])ci- 
sensitueiu'ss, a subject ot c.onsidcr.ible impoitaiue in 
relation 1o tin' caus.ition ol asthm.i, hay fevi'r, and 
si'rum sickness The section is loitunale in sccuiing 
two ('inmenl pJi> siologists to delu ei popular lectuies 
-Mr J Paiciofl on the exjiedition whu h he le- 
<_cntl\ led to Pciu loi the study ot mountain su kin ss 
in the Andes, .ind I’lol W 1 ) Hallibui ton, who will 
leifnie on "Our Pones and Ti'cth " Di h W' 
Jnirulg -(been will give two papeis on (olour msioii, 
Di P Id 1 olinu' of Ihill one on the cytcilogy of the 
bloorl, .111(1 Di J II Piirn a contribulion to the 
physiology of sweating, in wdin h he .shows how a'rtain 
clinn.il lads i.in be explained on jihysiological hues 
Si ( rioN I (Psx 1 iioLC)(j\ ) 'I'ln* new' jisychological 
si'dion of the JEitish Association nu't for the tiist 
time last year at the meeting held at Edinburgh 
Judging by the piogr.imiuc announced, it should h.i\e 
an ('(jually sinci'ssful session this year at Hull Ln- 
foi tmi.itely, however, it has alrc.idy siistaini'd .i gr.ue 
and kimcntabk' loss by the death ot Dr \V H Iv 
Eiceis, the elected jiiesidcnt Dr S Myers, who 
has just given up h?s Cambridge jiost to bi'i ome 
<hieclor of the new National In.stitiite ol JndusfiMl 
iN\chology, is taking the ('li.iir m Dr Ibveis’ [il.ice, 
and his presideiiti.ir address will deal witli the m- 
tliienee ot Di Divers' work on the di'v ('lojiment ot 
ji.sychology m Cheat Paitam. The first important 
iiMtiire m the piogramnic will be the opening dis- 
cussion upon industiial ji.sythology In this Dr 
^lycis. Dr Miles, Mr J Seebohni Dowaitrcc, and 
Mr. Eiic Farmer aie taking part The two hrst 
sjieakcrs will doubtless describe the work proposed, 
and the work hitherto earned out, by the National 
Institute, in the establishment of which they have 
had so prominent a share. Mr. Farmer is reporting 
an investigation on " Output Curves as Measures of 
hatigue " — an inquiry carried out under the In- 
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clustrial Fatigue Deseaidi Board — and Mr. Dovvntrcc 
IS describing the results of some group-tests of in- 
telligence applu'd to Ihi' emjiloyces at the big factory 
at \ork. Fiiday moining, September 8, will be 
dev'oted to a joint disi ussioii with the Section ol 
Educational Science ujion j)s\ i hoan.ilv sis and the 
Sc 1 k »()1 In this the cliu'l spc.ilccis will be Dr. 
Kimmms, Dt Ciicliton Miller, Pro! Pc.ir and Dr. 
D (. Cordon '1 he other loint disc ussion will be 
that held in lonjunetion with the \iithropologie.d 
Section on ! iiesd.iv moining, September Ji, when 
Pro! I E Myies, Prol .\ ,\ Meiiie, ,nnl I >r C S 
IMv’crs are holding a svmjiDsium on mental char- 
acteristics and race On the same aftiTiiooii there 
will !){' a similar symposium on meiita) delieiency, 
in which Di Auden (the School Medual (Xtucr tor 
Pirmiughain) .ind Dr Shiul)sall (llu' \ssistant School 
Mc'dical Olli( er tor Eondon) will lioth taki' pail 

SrerroN K (Boianv) -I'nder the jnesiclency of 
Ihol H H Dixon, .SecTion K h.is .1 \(r\ lull and 
v.med progr.imme foi the Hull mei'tmg TIk' jiresi- 
deiit's .iddri'ss will deal with " I he Iiaiisport (h 
Oig.uiic Subst.im es in Plants ' \n mli’i < '.fing le.ituie 
of the progi.'imme will be the joint disi iissions on 
photosynthesis (with Se< lion P) .ind on tlu' 
pieseiit position ol Darwinism (with Si'ctioii D) 

I he discussion on photosynthesis will be ojiciied 
bv Dr 1 ' h Pl.u kiiiaii with a papt'r on the 
bioclicniK .d pioblciii of ( hloioplastu jiliotosy'ii- 
tlu'sis, vvhuli wall be Jollowed b\’ Pi oh P.ih <ind 
I leilbron with an omits (>1 their leient imjiortant 
leseaic Ill's upon i.iibon ,uid mtiogi'ii nietabolisni in 
green le.ivi's Contributions to this diseiissioii will 
also be m.uh' by sev eral of hi'r liotanists <ind clu mists 
.\n ainm.iti'd discussion is ( xpt'i ti'd upon the 
piest'iit position ol Jkirwinism, whu h will be opi’ru'd 
by Di J ( W'llhs, wild will tre.it ol " 'the In.ideipi. 11 y 
ot the 1 heory of Natural Selei Imn .isaii Ivxplanalion 
ol the I'actsot (icogi.ipliu ,il Hislnbutum .mil Evolu- 
tion " He will be followed by Mr Cdny ^’llle, with 
a p.ipi'r on "A M.ithcuialical Concept ol hAolution 
b.ised on the'! heory ol \g(', Si/e, and S[j.ue " Mr 
( 'late Jv('/ ' will Hk’H ('iitei the aicn.i, and, it is 
understood, wall atl.uk the W l]]ls-^’ul(' position fiom 
the /oologic.d jioiut ol vu'w ()lh('r spi.ikcrs will 
inelude I’loJ Joli.nmsen (Deiimaik), Dr J 1 
Ciinningh.im, and Dr 1 1 W'ager Pei sons mtciesti'd 
in toiestiy' ,ire again linki'd with Sei tion K as at 
Jvdinbmgh, and .i moining is to be d( \otcd to papers 
on forestty, the most impoitanl ol wliuli is one by 
the K'lght Hon Lord I ovaai (\ ice- President ot the 
s('ction) on the position ot Ihitish foiestiy to- 
iki)'^ 'file popular lecture is to Ix' gi\ eii this year 
by' Prot Ikime Helen Cwy nne-\’.tiigh.iu, who will 
take " Moulds " as her subject I'hi' lem. under of 
the iirogr.imme is rejnesentativ c ot m.iny diifercnt 
bi.inehes ot botany, including jilanl physiology, 
genetics, cytology, mycology, .uMtoniv, and ecology 
Ihrink's to the loc.il bot.inical commillee, a line ex- 
clusion jirogtamnu' h.us been aii.inged, including v isits 
to Spurn Head, Skqiwath and Kiccal Commons, and 
Pranlingh.im Dale. In .iddition, jiennission has been 
given to members mteiested in forestry to visit Lord 
Y.u borough’s woods by' the kindness of the owner. 

Six iroN L (Enuc AiioNAL Sc iLNc’]'.) —The proceed- 
ings ol this section will open at to \ m on Thursday, 
September 7, v\ith an address on " Ldiuational ancl 
Si hool Science " by the jiresidi'iit. Sir Ru li.ird Gregory 
I he addiess will be used to open discussion upon 
what should be the diameter and content of 
school science courses 111. the general education of 
all up to aliout sixteen years of age Prof. J. Arthur 
Thomson will be one 0/ the speakers on this subject. 
After the discussion there will be a paper on advanced 
instruction in elementary schools by Mr. D. C\ Moore. 
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Lord Haldane had arranged to give an address ill the 
afternoon, but unfortunately he has had to cancel 
all public engagements for reasons of health. Two 
inijiortant meetings will be held on Friday, September 
S In the morning there will be a joint meeting with 
the Psychological section for the discussion of psycho- 
analysis in relation to the school. The opening 
speakers will be Hr. C VV. Kinuuins, Dr Cncliton 
Miller, Prof IVar, and Dr. K. G Gordon In the 
afternoon, addresses on Imperial Citi/enship will be 
given by the Rt Hon. Lord Meston and the Rt. 
Hon. Sir Joseph Cook (Higli Commissioner for 
Australia) Hislioj) Welldon will also speak On 
Monday, September ii, there will be a paper on 
international students’ organisations, by Mr. iveson 


S. Macadam (President .of the National Union of 
Students), and a discussion on English as the basis of 
national education, at which the speakers will include 
Mr, G. K. Pocock (Dartmouth College), Prof. Edith 
Morley, and Dr F. S, Boas. The morning of Tuesday, 
September iz, will be devoted to local educational 
w'ork, and the papers will be on the movement 
towards individual work in schools, with special 
reference to experiments in Hull, by Miss F. Sayer ; 
and on the Dalton Plan, by Miss C. T. Cumberbirch. 
In the afternoon there will be a joint discussion with 
the engineering section on the efiect of reformed 
methoiis in teaching mathematics, to be opened by 
Prof P, T. Nunn and Mr. R. C. Fawdry (Clifton 
College), 


The Imperial Cancer Research Fund. 


'"PHE executive of the Imperial Cancer Research 
^ bund can look wilJi satisfaction on twenty 
yoais of .stcarlv progn'ss tow aids the understanding 
of the natuic of tumouis In the twentieth annual 
report, lately issued, tlu* director, Dr J A. Murray, 
records once again a tale of sound and solid work in 
a lu'ld w'luch is rather particularly liable to be overrun 
with hasty and slips! lod frontal attacks and premature 
attempts to find a cure for cancer. 

Of chief Intel esl perhajis arc Dr Drinv’s experi- 
ments on the growMi of normal and malignant tissues 
\n vityo Observations on the tians|)lantable tinnoiirs 
of mice have shown that malignant tissue has no 
natural duiation of life, the same liiniour giownng 
continuously undci favourable (oii'-litions for a petiod 
far longer than the noiinal life of tin animal in which 
it arises. Similarly, experiments on the continuous 
tultuie of normal tissue in i i/ie show, with a certainty 
which will increase w ith fiii thcr lap.se of time, that they 
too may achiev (' an analogous immort.dity The lunda- 
mental function. ildiaiat teristicof tumours istheir inde- 
pendence of, and dissociation Irorn, the rest of the body 
mw'hKh they grow^ If iiorimil tissues are subjected 
to the ‘'aine dissociation by isolation in artificial 
cultures, they loo appear to be cajiablc of continuous 
life without the intervention of sexual legeneiation 
Di Dievv has uow^ an.ilysed this question of the 
inlliienee of ditteient tissues on one another to a 
further point Ho linds that ('pithehal cells wlieii 
growing m pure cultiin' remain imditfcrentiated 
When connective tissue cells are added to such 
cultures, differentiation sets in with little delay, 
sijuamoiis epithelium producing kciatin in the 
familiar form of tlie concentiic corpuscles .so well 
known m human epitheliomata and mammary 
epithelium growing into branching acinous structures 


The form of the cells depends, then, more on where 
they are than on their origin, and the facts foim an 
interc'sting coinincntary from the expeiimeiital side 
on the views of Dr G VV. Nicholson on hetero- 
morpho.sis in tumours put forward in his essays in 
recent nuinbcTs of the Guy’s Hospital Reports Dr.^ 
lircw has discovered also the curious jioint that 
malignant cells ([uickly make the fluid in which they 
grow unsuitable for further multiplication, though 
normal tissue will still grow in it reaclily Continuous 
cull lire of malignant colls reiiuires more frequent 
transplantation than do normal tissues, (‘xemplifying 
the observational fact that liuman tumours are less 
resistant than normal tissues to all sorts of harmful 
inHucnces — infections, poisons such as aisenic, radia- 
tion of clilferent kinds, and so foith They are 
superior to noirnal tissues only in their capacity to 
override the rules govei mug normal growth differentia- 
tion and moi'pliology 

Drs C'ramer Drew and Mottram havi' lontnuicd 
tlieir studies of vitamin deficiencies Defect of 
vitamin A prcxlnccs characteristically a diminution in 
the blood platelets, just as absence of vitamin B 
leads to almost complete disappearance of lymphoid 
cells Similar changes m the blood elements may be 
induced by X-rays and radium No success was 
obtained in attempts to infiuence the growth of 
tiansplantod tumours by vitamin deficiencies In 
continuation of the production of malignant epithelial 
tumours by the repeated irritation of the skin by tar 
and similar substances, Dr. Russell aow records the 
generation of malignant tumours of connective tissue 
by its subcutaneous aclministratioii He also records 
further progress in his study of the respiratory 
exchange of tumours. 


European Fish in New Zealand Waters. 


A VERY useful account of the Marine Biological 
^ ^ Station and Fish Hatchery at Fortobcllo in New 
Zealand has been prepared by the Hon (k M. 
Thomson and the late Mr Thus Anderton, and is 
published as Bulletin No. 2 of the Board of Science 
and Art of the J^ominion. There is an ajipreciative 
note about Mr. Anderton, a man of great practical 
ability, who began life as a mercantile marine officer 
and then became a marine zoologist : he organised 
the Portobello Station with conspicuous succe.ss. 
TJie work of this institution is remarkable for the 
very original experiments carried out in connexion 
w ith it, having in view the naturaliijation of European 
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fishes and other marine edible animals m New Zealand 
waters. Thc.se attempts arc well known in a general 
w'ay, but it is well to have detailed records of their 
methods and results. 

The main object was to introduce the European 
herring, turbot, edible crab and lobster. The 
herring was taken over in the form of large numbers 
of fertilised ova and the turbot in the form of small 
immature fishes. Undismayed by unfavourable 
reports by various ichthyologists, a number of 
preliminary experiments were made in order to 
discover whether the ra)te of development of herring 
ova could be retarded by t^e empl^ynient of low 
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temperatures so that the eggs could be carried 
through tlie tropics and would hatch at about the 
end of the journey to New Zealand. 

Prof. J. Cossar Ewart and Dr. H. C. Williamson 
" made the preliminary experiments and Mr. Anderton 
devised the water-cooling and circulating apparatus, 
which was fitted up in a cold room on an ordinary 
commercial vessel. As fishery zoologists well know, 
it is not easy to collect large numbers of healthy, 
fertilised herring eggs, but this was successfully done 
at Lowestoft by Mr. Anderton, and the ova A\(.Te 
made to adhere to glass plates, which were then trans- 
ferred to the apparatus on board ship. The water 
was kept at a temperature a little abov'-e o'" C. and 
was circulated over the eggs. The experiment would 
have been quite successful but for a breakdown in 
the tank arrangements of the ship. Tt has not been 
repeated, though it is now evident that the method 
presents no insuperable difficulties. 'The young 
turbots and the jiregnant edible crabs and lobsters 
were taken out to New Zealand without any difficulty 
and were successfully " planted ” there 

So far there is no proof, however, that these species 
have established themselves in their new environ- 
ment. d'he ingenuity displayed m these experi- 
ments and the eminently jiractical methods employed 
are of much interest and well deserve permanent 
record. 


University and Educational Intelligence. 

Ki)Uf A rroNAi, legislation m Amcru.i in kik) and 
1020 IS reviewed by one of the sjiecialists of tlu‘ 
Washington liiireau of Kdiuation m bulletin No 13 
of 10.12 Of the many problems connected with 
('diuation which have been dealt ivitli by the Slate 
Legislatiirt's since the war, several are, or have lately 
been, subjects of controversy in this country 'I'he 
proportions m which the cost of supporting schools is 
sharc'd between the geiK'ral tax-payer and the rate- 
payer liave been changing at the expense of the 
toinier throughout the States, " including the South, 
wheie the Slate, as such, is alieady relativelv a very 
large contiibiitor and where the need is rather foi 
the further development of local educational spirit ” 
In the Sl.de of New 'S'ork the increase in appr(*pna- 
tions foi 'I'liools amounted to over twenty million 
dollars, which was added for the jnirpo.se of raising 
teachers’ salaries 1'exas appiojrriated four million 
dollars for the same jnirpose Many of the Stat^ 
jiassed salary laws more or less on the lines of th^ 

‘ Burnham scales ” Ibider an Iowa act, foi example, 
a schedule of minima is prescribed, the lowest being 
30 dollars a month, while a teacher wlio has leceived 
a degree upon coinjiletion of a four-year college course 
and holds a State ceitilicato must be' jiaid not less than 
a bundled dollars a month, and after two years of 
successful exjieriencc *1101 less than a hundred and 
twenty. Teachers’ superannuation systems aie of 
recent origin in the United States, very few luuing 
been established earlier than the begmnmg of the 
present century. Nearly half of the States now have 
systems established by law for the entiie State, and 
nearly a third have laws for certain cities only 
Tendencies in recent pension laws arc in general 
towards a larger participation of public funds in the 
support of the system, a more thorough application 
of scientific actuaiaal data, and more business-like 
administration. Extensions of the age limits of 
compulsory education have been eflected recently in ■ 
many States, the upper limit being in many cases 
raised to sixteen, •while the lower limit is commonly 

seven or eight ^ . 
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Calendar of Industrial Pioneers. 

August 20, 1769. Gabriel Jars died.-— A native of 
Lyons and born in 1732, Jars acquired a practical 
knowledge of mining under Ins lather, and after 
studying at the Ecole des jionts et chauss6cs, made 
a long tour of inspection of the mines of Jtiiglaiid. 
Scotland, Sweden, Holland, Austria, and other 
countries, the results of lus obseivatious apjiearing 
in his “ Voyages m^tallurgiqucs ” publLslied after 
his death 

1 August 21, 1884. Henry Wimshurst died. — For 
many years a shipbuiltler at Mi II wall, Wimsliurst was 
an ardent .sujiporlcr of Pettit Smith in lus endeavours 
to mlroducc .screw juopiilsion, .nid, with the aid of 
friends, m 1838 he built the Anhtnicdes, the vessel 
which first demonstrated the value of the .screw for 
propelling shqis m the open s(m, .md m 1830 he built 
the Kiwelly, the first sciew ste.iincr to make <1 com- 
mercial voyage 

August 23, 1836. Louis Mane Henri Navier died. — 
A distinguished jirofcssoi ol engineering, known lor 
his mathematical investigations, Navier was un en- 
gineer in the Corps des pouts et chauss( 3 es, .ind at 
the time of his death was professor of analysis and 
mechanics m the Kcole I’nlylcchnupie 

August 24, i860. Jesse Hartley died. -The son of 
the master bndge-biiilder to the coiintv ol York, 
Hartley succeeded to his f.iLher’s jiositiou, tind in 
1824 became engineer to tlic Javcipool doi ks, in which 
capacity he jilamied .ind executed with com|i]etc 
success the most extensive dock works in the world. 

August 25, 1819. James Watt died. — Acknow- 
ledged to be the greatest engmeet ol modern times, 
Watt m.ide Ins great discovery ol the separate con- 
denser in 1763, while eng.igecl on tlio lepair of a 
model ol <1 Newt omen atmosjilieru steam engine tor 
Cllasgow Umver.sity 'J his imjirovement m the steam 
engine was followed b) Ins patenls of 1 7hq, 1781, 
1782, and 1784, whicli collectively transformed a 
rude and imjierfect contrivance mto an officicnt and 
powerful maehino, jiroMdirig the miner with his pump, 
the smelter with lus blast, and the wcMver with his 
powei-hoiise. hVom his early boyhood Watt was 
giN’on to scientific jjursiiits, and all his work was the 
result ol the application ol scientific principles to 
pr.ieticMl j)roblcms Boin m Urccnock, lie became 
mstrunu'nt maker to Glasgow Unucrsity, and after 
.some yt'urs of civil engineering, in 1773 entered into 
paitiieiship with Matthew Boulton, tlie founder of 
the Soho Alaiiulactory Watt died at Heathfield 
House, (lose by Soho, and was buiied m Handsworth 
Church. 

August 25, 1862. James John Berkley died. — 

Trained under Bidder and Robert Stejiheiison, Berkley 
in 1840 was appointed Chief Kc'sideiit Engineer of 
the Gieat Indian Peninsular Railway, and as such 
projected and carried through with the highest skill 
the line of railway from Bombay to Calcutta. 

August 26, 1845. Philippe Henri de Girard died. — 
Famous as a clu'inist, a mechanician, and tc'clinologist, 
Giraid was born on February 1, 1775, and after the 
French Revolution had soda factoiies at Marseilles 
and Paris. The offer by Napoleon in 1810 of a prize 
of a million francs for flax machinery led Girard to 
devise new machinery and establish flax mills, but he 
received no prize. After the Restoration he lived 
mainly in Austria and Poldnd, promoting steam navi- 
gation on the Danulxi, and carr>ing out extensive 
operations in manufactures, metallurgy, and practical 
.eng^eering at Warsaw. ^ E. C. S. 
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Societies and Academies. 

Paris. 

Academy of Sciences, July ly.-M Hcrtiir in 

Uiecliair — H Deslandres and V Burson kcscarilics 
on the atniosphoK' of the stars l^ropcitics of s+ars 
wlucli have tile same radiations and the s.uiie ( hromo- 
s]i]ienc da vers .is the sun ,\ list ot twehe star-' is 
given, all of which show bright lines eleven ol these 
are \ellow st.iis ol tyjies (1 and K (Harv.ird cla sihca- 
tiori), one onl\' is of tlie M, 1\pe Tliese slai-. possess 
chiomo'.plieics rel.ilively nioie liiiiiinoiis and inoie 
important th.in those ol the sim - ( liaile^ Moureu 
and ( harles Dufraisse . Aiito-o\idation Anti-ox\- 
gemc })ower. Vaiioiis jihenomeii.i lel.itiiig to anti- 
osygenic .'ution It h.is beiai sliowai in <in eailier 
conimunic.ition that lertam siihst.iiu es, ol whu h 
]i\ droipiinonc is the typi', can prevent oxid.itmn 'I'he 
re.iction between ai rohan and oxygmi has been studied 
(pi.intitatu elv, when the ])ro])oi t ion of h\ dnapiiiioiic 

pieseni luei lieen \ .iiied betwi eii i'„th and .U ,th 

ot the .Kioleiii jiii'seiit , .ukI the results given in 
gia])hu .i 1 loim \'ai ions phenols .iri' i lassilied a('< ord- 
iiig to their puvvi'i ol letaidiiig oMcl.ition (“ .inti- 
owgi'riic powet ”) \ suniiii.iiv is given of e.iiliei 

uoik beanng on the siibjra t — M.uirue Leblanc 
L.imps with tlnee electiodes, .inod(‘, c.ithodi*, and 
inteimediate grid wheie the (iiiieiit is i.iiiied by 
ions, .ind tlu'ir .ipiiluations It is shown how thes{> 
l.mijis laii bt' used to tiaiisloim .1 i out muons ( 111 1 eiit 
111 an .iltei iialing i iirreiit ot high licipiciuy 01 to 
tianstorm high - ti ('<pienc\ curn'iils into .'iltinnatiiig 
cuneiilsol low Ivi'ipieiK \ Jules Andrade Miahani- 
lal detci minisin .tnd the notion of tlu' medium, 
pseiido-ellijitii oibits ,iiid ciicular 01 bits P.iul 
Vuillemin 1 he h'gitim.uv ol tlu' geneia 1 .iviT.ini.i 
and Xocardi.i Jides Baillaud The co-ordm.iles ol 
the galactu' jiole, dediited tiom the distiibiitioii ol 
the stars m the /one ot the I\ins astiophotographie 
Ciitalogiie -M Bedeau The ihdei mination ol the 
s])eeilic inductive' i.ipacitv of meicui)' v.ipoui 'FIk' 
iiK'asuiements wc're made at a tempeiature ol 400" (' , 
imdei atmospheric pressure, uulising the method de- 
stnbed in .in ('.irliei communication tor .iir Mi'ieiiry 
vapour shows none of the .mom. dies proved loi 
steam, .iinmonia, et( , and its specilu inductive 
ca])atity is m agieemi'iit with t 00074 deiliued lioiii 
IMaxwell’s toimiil.i — Jean G Popesco 'I'lie Viiii.ition 
ot the surface tension ot inereiiiy in g.ises Ibiiplo)- 
ing a kinem.ttographic uu'lhod, the v.iri.ition of the* 
suilaee tension ot nu'n ur> with time ol exposure to 
v.uious gases has been measured Kesiills ,ire given 
for air, ammoni.i. suljihur dioxide, hydiogcn, (.11 bon 
dioxide, and nitiogcii In all cases Ihere is .1 i.ijnd 
fall m the surlacc tension, and the v.aiiatioii is ot the 
same order ol m.ignitudc m all the gases, .iboiit 5 jx'r 
cent reduction in 10 seconds, incie.ising to about 
24 pc'r cent .ifter 24 lioiins’ exposure — M Lindsay . 
The limits of the L absorption ot elements Ha, (’s. I, 
Te, Sb K de Mallemann Hc^t.itory polarisation 
and molecular orient.ition Pierre Lambert <ind A 
Andant : An airangement tor depositing films of 
metal on large suif.ices by cathodic i>rote< tion The 
use of greased ground joints is .ivoided by using a 
double bell jar. Hoth jais .ire exhausted down to 
about ro mm., and the ev.ieuation of the inner jar, 
containing the cathode and object to be silvered, is 
completed by ,i Gacde pump. — Ch Fabry .iiid H 
Buisson . The curve of the distribution of energy 
m the ultraviolet joart of* the solar spectrum - -M 
Duffieux . The mass of the particles which give the 
sjiectrum of carbon monoxide The bands are emitted 
by particles the m.asscs of which are in the ratio of 
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16: 12, and hence are not due to the molecule CO 
but to its decomposition products, the free atoms of 
caybon and oxygen — Paul Mondain-Monval : The 
preparation of ammonium chloride at a low tempera- 
ture - A. Ch. Vournazos ■ Mixed complex anti- 
moniodobronndcs Several complex salts have been 
isolated, of which the sodium salt Na(SbHrl3) may 
be taken as the type - 1 , j Simon ■ The chromic 
oxidation of the homolognes of acetic acid A com- 
jiansnn of the oxidising effects ot the two mixtures, 
sulphuuc acid, chromic acid, and sulphuric acid, 
silver chi ornate upon eleven iatly acids. These acids 
are only jurtially (onvi'rted into c.irbon dioxide .ind 
water by the chromic acid mixture, but are com- 
jiletely burnt when silv^cr clnorn.itc' rejil.iccs chromic 
.icid — M.iiirice Francois .ind Louis G.iston Blanc A 
method ol picpaniig the lodomciciir.ifes ol the 
.dk.iloids in a cryst.illisi'd condition — .\ Wahl and 
K Lantz The 2-()xy-i -arylnaiihthyl.inunes — Louis 
Longchambon '1 lu* lotalory jiovvi'r ol ciyst.ils ,ind 
mold ul.ir rotatory power — Kcn6 Abrard . 'the 
jireserue ot Xutiiiiiiiiifi’S vanoldriits m the C'rcsncs, 
M. nines, and Kuel .sands ,ind then .signitic.ilion. P 
Lavialle and j Delacroix the wall ol the jnstit .ind 
fiuit m tlic genus Iriijihorbi.i - J Athanasiu .nul L 
Bull 'the registr.ition ol the longitudinal vibr.ilions 
of mns( 1(* during voluntary contraction — Hieirc 
Girard, W Mestrezat, and Li-Shou-Houa ' A pli\sical 
vu'vv of thc' selectiv'c pcrnu'.ibihty ot living cells tc'r 
(hllc'rc'iit 10ns .Mile M.irthe Giroud, ('nisloii Giroud, 
and I. Pares ICxpenmcntal icsearchcs on the 
genesis of tlu' ha'inoclasic cnsis ot intensive irr.uli.i- 
tioiis — L Pamsset, j Verge, .md Ic Grasset 1 ho 
tixatioii-n'.u tion m the dutgnosis ol tubeu iilosis m 
c.ittlc' The l>oidel-( lengoii method m.iy be .ijiplicd 
lo the diagnosis ol tubi'n ulosis ot milch c'ows --M 
Denuce : 'the tieatmc'iit ol congemt.il disluc.ition ol 
the hij) 
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The ,New Smoke Abatement Bill. 

T he new Government bill to prevent the pollution 
of the atmosphere hy smoke again raises the 
vexed . question of the best means of accomplishing 
this highly desirable result. That the hill, which 
merely modifies the existing Act ot 1H75, will leave 
matters very much as they are, is, however, the con- 
sidered opinion of those who Iramed the recommenda- 
tions of the Departmental Smoke Abatement Com- 
mittee appointed hy the Ministry of Health. 

Two years ago an interim lepoit on the prevention 
of domestic smoke was prepared at the pressing request 
of the Minister of Health m view of tlie large housing 
schemes in contemplation, only to lie dormant in the 
department. 

It is (lerhaps not sulTn'icnlly realised how much of 
the dirt and damage m our large mdustiial centres 
arises from the domestic hearth. In spite of pious 
opinions to the lontrary, it lias been established, from 
carefully ascertained facts, by two independent 
observers, that of the 2 \ million tons of soot turned 
into the atmosphere something like four-fifths is 
emitted from domestic cliimneys. But that is not all. 
T his incompletely burnt material, formed to some extent 
by a ])ro(es.s of destructive distillation, such as takes 
place in gas retorts, is charged with tar, whereliy it 
clings to every object With which it comes into contact. 
Moreover, the tarry soot is strongly acid with sulphuric 
acid, and its presence on the mortar and masonry of 
buildings soon shows itself by tlicir gradual disintegra- 
tion. The evidence of Sir Frank Baines, the head of 
H M. Board of Works, was convincing in this respect, 
and his .specimens and photograiihs exhibited during the 
inquiry illustrated m a striking manner the conversion 
of the (alciiim carbonate (which cement the siliceous 
particles ot the original stone) into the .soluble calcium 
sulphate and tlie subsequent crumbling of the surface. 

Furnace smoke, on the other hand, owing to' its 
higlier temperature of combustion, ( ontains a negligible 
amount of tar ; but consists of fine cinder and grit 
discharged mci lianically by the draught. It is true 
that it darkens the atmosphere, but it does not adhere 
to any extent, and much ol it is washed away by rain. 

To return then to domestic smoke. In a brochure 
recently published and entitled “The Smokeless City,”^ 
Mr. E. D. Simon, a member of the (ioverninent Com- 
mittee and present Lord Mavor of ^lanchcster, and Miss 
Marion Fitzgerald, his collaborator, have jiut together, 
the principal facts relating to domestic heating and 
domestic smoke. Tlie information is drawn partly 
from the evidence ot witnesses who appeared before 
the committee, partly from* the reports of Mr. A. H. 

‘ “ The Smokeless, City," by E. D. Simon and Marion Fitzgerald, Pp. 
xi+82. London; Longmans, Green and Co., 1922. is. ad. 
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Barker and Dr. Margai'et Fishenden on the efficiency 
of varioii!? forms of grates and kitchen-eanges (already 
reviewed m these columns), and partly on ^statistics 
collected liy the Manchester Air Pollution Advisory 
Board (of which Mr. Simon is chairman) on the cost 
of washing, a sum eslimaled at 250,000/. a year. The 
subject IS mtrodiK ed in a preface by Lord Newton, 
who acted as cliairman of the Departmental Committee, 
and has given time and thought and a sustained and 
disinterested enthusiasm not olten associated in the 
minds of most people with members of the Upper J louse. 
He lias even travelled abroad with the sole objert of 
learning how smoke was successfully controlled or 
prevented in foreign cities. 

It is hoped that Lord Newton’s pungent remarks tin 
governments— parliamentary and municipal — may be 
read in the right (iiiarter. He says : “The battle . . . 
against industrial smoke may be said to have been won 
in principle, but it is scarcely necessary to warn en- 
thusiasts that there arc‘ many pailiamentary dangers 
to be overcome, and that governments are not as a 
rule particularly zealous in forcing through bills of a 
non-vote-catchmg nature.” 

If the object ot the authors w'as to make out a case 
against domestic' smoke by demonstrating in clear and 
incisive language, backed by carefully asc'ertained 
statistics, Its wastefulness and uselessness and the 
damage it entails, which mav be rec'koned in millions 
of pounds annually, the little volume before us may be 
said to have more than accomjihshed its purpose. It 
is now for the public to read the c-ase presented by the 
authors, fake it to heart, and ])ut the conclusions to 
practical use. The authors have not restricted their 
remarks to destructive criticism of present methods 
and appliances for heating and cc^oking. They have 
^hown a better way. Though they condemn, as all 
witnesses condemned, the olcl-fa.shioned open range, 
they have described and illustrated modern ranges 
and discussed their efTiciency for varied requirements. 
They explain in simple language the comparative value 
of coal, coke, and semi-coke (low-temperature coke) | 
and the relative cost of gas and coal. The book does 
not profess to be a scientific treatise, and a good deal 
of recent research on the use of gas for cooking and 
on the subject of ventilation has been overlooked ; but 
this is no drawback. It is intended for hou.seholdeis, 
builders, and architcct.s, to whom an appeal based on 
scientific principles would be incomprehensible and 
almost certainly unread. 

As the new' bill excludes all domestic fireplaces and 
largely ignores the recommendations of the Depart- 
mental Committee in regeyd to new housing construc- 
tion, it is well that the authors of “ The Smokeless 
City ” have saved from the ete*^ silence of Ministerial 
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pigeon-hqre* the accumulated and valuable evidence 
of so many expert witnesses. ' s' 

Leaving then the subject of domestic smoke, we may 
consider for a moment the improvements and defects 
m the new bill. The amendments are few ; the 
qualificn-tion of the indefinite term “ black ” is omitted, 
and the expression “ smoke ” includes soot, ash, and 
grit ; the maximum penalty is raised from 5/. to 50/., 
and the person summoned under the Act must show 
in his defence that 1. < has used “ the best practicable 
means.” On the other hand, there is no reference to 
the .supervision of heating arrangements in new private 
dwellings but only in public buildings ; there is no 
attempt to standardise the ‘ system of inspection of 
factory chimneys, strongly advocated by the repre- 
sentative ot the Sanitary Inspectors’ AssociatiorP; no 
clear definition ot the powers of the central authority ; 
no combination of large areas under the County or 
Borough Councils ; no inclusion of new processes 
emitting noxious vapours \ no provision for competent 
scientific advisors and supervisors appointed by the 
Ministry ot Health to control and report in short, the 
position remains very much in statu quo, and the 
prevention of smoke m industrial areas still remains 
in the incompetent hands ot the local authority, without 
pressure from the central authority. 

The only hojie for salvation lies in the energetic 
action of a disinterested sanitary committee and its 
medical officer. As the two are linked together, and the 
smoke inspector harni'ssed to them, and as members of 
the .sanitary committee arc usually interested in manu- 
facture and factory chimneys, the jirospect of ameliora- 
tion IS not bright. But if such a disinterested sanitary 
committee, intent on the purification of its atmosphere, 
existed, it w^ould reduce boiler smoke to a negligible 
amount (and the greater part ot the factory smoke 
comes from boilers) ; it would have a building to exhibit 
the best appliances for domestic heating and cooking ; 
afford details of the cost of installation and efficiency; 
It would promote classes for stokers, and appoint ;||jl 
expert, scientifically trained, and well-jiaid inspector. 
Such an ideal committee would within a short period 
render the atmosphere comparable with that of the 
clean industrial centres of France or Germany. 

J. B. COIIKN. 

The Earth’s Structure and its Evolution. 

Earth Evolution and its Eacial Expression. By Prof. 
W. H. Hobbs. Pp. XVIU + 178. (New York: The 
Macmillan Go ; London : Macmillan and (0., Ltd., 
1922.) 15.?. net. 

volume is intended to present to the nony 
, J. technical reaejer the author’s conclusions on 
the form and structure of the earth’s crust. The 
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contents may be sunlmarised as followasi ’ The first ; j tions of angular momentum — they have not convinced 


chapter deals with some theories of world formation, 
Laplace’s nebular hypothesis being a special object 
of attack. The second chapter discusses the nature 
of the earth’s interior, after which four chapters relate 
to the facts and problems connected with volcanic 
lava. A broader viewpoint is returned to in chapter 7, 
which treats of the changes of figure through which 
the eartli lias passed ; this subject is further developed 
in the following five chapters, the titles of which refer 
to the present regions of rapid ■change, the contrasted 
aspects ol the earth’s face, the migrational movements 
of the earth's surface, the patterns of the “ facial 
wrinkles,” and the design of the fracture marquetry. 
The bearing/>f the composition of lavas on the question 
of earth physiognomy is then dealt with, and the final 
(fourteenth) chapter again re\iews the theories of the 
earth. The author gues a list of references at the 
end of ea( h chapter to works and papers on the sub- 
ject of the chapter, but no general indcxX: of names or 
sulijects IS provided, an omission which should be 
supplied it a second edition is called for. 

Despite the somewhat terrifying vocabulary ol the 
geologist, the book contrives to be interesting, and 
one of its most ( ommendable features is its w'ealth 
of illustration, by diagrams, maps, and photographs. 
The discussion is of a less broad and comprehensive 
character than the title would lead one to expect, the 
balaiK e of the book being rather upset by the promin- 
ence given to the vulcanological topics in which the 
author is specially interested. In themselves, how'- 
ever, these chapters contain some of the most novel 
and interesting parts of the book. 

A more serious criticism than that of the title is 
that tin .'uthor makes no mention of much important 
recent woik bearing on his subject, as, for example, 
when dealing with general theories of earth formation, 
where one is surprised to find nothing about Jeans’s 
cosmogonic researches. The author is particularly 
OBneerned to overthrow the notion, based on obserca- 
tions of volcanic lava, that the earth’s interior is 
molten, only the crust being .solid. This view has been 
generally alnindoncd hy geophysicists, on the giound 
of seismologK’al and otTier evidence which the author 
describes It has, however, long been historically 
connected with Laplace’s nebular hypothesis, though 
the latter is of much later date, and the two theories 
are not necessarily bound up together. 

Tlie author gives much prominence to Chamberlin’s 
arguments against Laplace’s theory, and regards them 
as destroying the last support of the hypothesis of a 
molten interior, and as necessitating a fundamental 
revision of geological theories Nevertheless, strong 
as are Chamberlin’s arguments— based on considera- 
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so great an authority on cosmogony as Jeans, that 
Laplace’s nebular theory must lie finally condemned, 
though Jeans has propounded a modified form of the 
theory to explain the origin of the solar system, which 
is of a very special type among celestial objects ; in 
this theory' the planets are supposed to have been 
separated from the sun, w'hen the latter was much 
more diffused than now, by the passage of another 
star at a distance comparalilc with the sun’s diameter 
at the time. This tlwory thus ])reser\es the feature 
of Laplace’s liypothesis whii'h seems specially in dis- 
favour with the aullior, viz. that the earth has cooled 
dowm from a diffuse gaseous state. 'I’lie author him- 
self advocates the planetesimal li\pothesis, i.e. that 
the eartli originated as a solid body liy the aggregation 
ol mcteonliC nialerial. However great the. claims of 
tins view' may he regarded, our present knowledge, or 
rather ignorance, of the elfeet of pressure upon hot 
bodies certainly does not ])ermit us to preclude the 
other view, that the interior ot a large gaseous body 
might become .solid under the influence of the pressure 
of tlie upper layers, before or at the same tune as the 
formation of a solid crust. 

Another outstanding omission to refer to recent*" 
work hearing on the subject relates to Wegener’s 
theory of moving continental masses, now so much 
discussed by eonlinental geologists. By many in- 
teresting diagrams the author shows the situation of 
the regions of present rapid change and great folding, 
and discusses Suess’s theory that this folding is in 
general the result of overthnist of one land mass over 
another. Professor Hobbs’s view' is that mountains 
arc raised as a result of underthrusts going out from 
areas of subsidence, generally the ocean areas. These 
thrusts are supposed due to shrinkage ol the strata 
under the oceans, though no attempt is made to put 
the Inpothcsis on a quantitative basis. This, however, 
is perhaps scarcely feasible as yet, and Wegener’s 
theory, which attributes the thrusts to the resistance 
of the heavier substrata to the motion of the land 
masses as wholes, has likewise many points of tlifficuliy 
about it. 

The author’s theory of the xirigin of pockets of 
molten lava is ode of the most interest ing parts of the 
book. The rigidity of the earth is maintained under 
conditions of internal temperature which are suffi- 
ciently high, even relatively near the surface, for at 
least the aqueous fusion ol ruck. This rigidity is due 
to compression by the overlying load, which gt^atly 
raises the fusion point. It would therefore seem as if 
molten matter could exist, only in places where the 
weight of the upper layers has been wholly or partly 
removed. This is supposed to occur by the folding of 
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strong upper layers of rock into domed or arched 
forms, relieving the pressure beneath, at least for a 
time. 'I’liis view differs widely from the one commonly 
held, VIZ. tliat the underground chambers of lava 
represent intrusions through the strata on which they 
rest, and that the pressure of the lava has itself elevated 
the roof of the chamber. The author ably supports 
his thesis by many different lines of evidence. 


Textile Technology. 

T'extiles. lly ITof. A. F. Ihirkcr. With chapters on 
The Mercerized and Artificial Fibres, and the Dyeing 
ol Textile Materials, by W. M. Gardner; Silk 
Throwing and Spinning, by R. Snow ; The Cotton 
Industry, by W. H. Cook ; 'I’he Linen Industry, by F. 
Rradbu<-y. (Westminster Series.) Revised edition. 
Pp xii + 386. (r.ondon : Constable and Co., Ltd., 

T922.) 15.S'. 

O F the great trinity of human life’s essential needs 
- food, shelter, and clothing — practically all the 
articles of clothing, as well as a considerable number 
of articles for impioving the shelter, are deri\cd from 
textiles. The proMsion of these and other articles has 
led to the development of the great textile industries. 
These industries together form the only serious rival 
to agriculture for chief place among the industries of 
the United Kingdom, while they rank supreme in their 
contribution to the countr>’’s exports, of which no less 
than some 40 per cent, ate textiles. 

It might be expected, therefore, that a large number 
of people would be interested cither as producers or 
consumers in such a work as the present, which aims 
at giving in brief compass an outline of the textile 
industries in their historual, technical, industrial, and 
commercial aspects. The book opens with an historical 
introduction , there follow descriptions of the raw 
materials and their production, and of the principles 
and processes ol spinning, weaving, designing, and 
finishing. Later chapters deal with the separate in- 
dustries in turn, namely, the woollen, worsted, cotton, 
.silk, linen, dress goods, etc., and the carpet industries. 
On the whole the purpose of the book is successfully 
achieved, Tlie author rightly cmpliasises the fact that 
it IS the article finally produced which determines the 
raw material employed and the processes through which 
this passes. It is for this reason that he deals first 
with the general principles of spinning and then with 
the various prepara tor> processes, whnh were de- 
veloped later chronologically for the puqiose of pre- 
senting the raw material to the spinning machines m 
a convenient form. The chapter on spinning, m which 
are described the modern machines and their relation 
to the old methods, is the best chapter in the book ; 
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the account of the preparatory processes is somewhat 
scanty, rather disjointed, and occasionally inaccurate. 
Improvements might be made in certain other direc- 
tions. Thus, the descriptions of machines sometimes 
suffer from the absence of explanation of some of the 
technical terms used ; while the replacement of a 
number of the illustrative photographs by line draw- 
ings would add considerably to the value of the book. 

It IS to be regretted that there is no uniformity of 
plan in dealing with the separate industries ; each special 
contributor writes from his own particular point of 
view, with the result that a recasting of their work 
would be necessary to preserve the unity of the whole. 
None of these special chapters compares favourably 
with Prof. Barker’s own contributions in general treat- 
ment and the selection of material ; and in too many 
instances the statistics and other information, having 
remained unchanged from the 1910 edition, are now so 
out-of-date as to be misleading. 

In spite of Its deficiencies, however, this work remains 
probably the best in English affording a general intro- 
duction to the study of textile tcchnolog>, and as 
such It IS to be commended. 


Highway Engineering. 

Lei Chaus<iees modernes. Par Prof, P. Lc Gavrian. 

(Encyclopedic du Genu* ('ivil et des Travaux Publics.) 

Pp. 431. (Pans ’ J -P. Baillii^re et Fils, 1922.) 

40 francs. 

'’'HE publication of this text-book marks another 
step forward in the evolution of one of the most 
recent developments of engineering and is therefore 
to be welcomed. Road engineering in its modern 
form may 'be said to be contemporaneous with the 
motor car, the advent of which has again brought a 
large portion of the national transport on to the roads 
after an eclipse wLich lasted from the deeline of the 
stage coach, or even the Roman jieriod, until the intro- 
diK'tion of the internal-combustion engine for road 
vehicles. 

'File problem of constructing roads to suit modern 
traffic has probably been best met in Great Britain, 
but the task fell to busy meh, the engineers to the 
local government authorities, who have had many 
other pressing and difficult problems to deal with 
during the same time Consequently, the practice 
whuli has been developed, although well described in 
the periodical literature, has not been codified or 
reduced to the form of text-books, although two small 
publications by Mr. H. P. Boulnois and Mr. F. Wood 
have to a certain extent met the want. 

France has, however, already established a Chair of 
Highway Engineering, the first occupant of which is 



AiK.rsT 26, 1922] N, I TURF. 


the author of tins hook, while the project ib still under 
dis( iission in this ('ountry. The ehair hein^r established, 
the need oi a text-hook has been immuhatoly felt 
and M. (kurian has met the want by his exi.ellent 
book. 

'I’Jie fimt point that stiikes one is that the author 
does not assume pre\ious know led, L;e of the subje< t but 
beeius bv a discussion of the eonflitions to be satisfied 
and the in.iterials which are acailable, but it is ob\ mils 
that he expei ts the student to ha\e a working at (|uamt- 
aiue with (lnmistr\, [)h\sus and elemental \ enymeu- 
my 

'1 he ( ousiderat ion ot the action ol \ elii< les on the 
load surlaie and vne ::ci^a is clear and concise; it 
desir\es to be well eonsideied by eve. ry one who is 
interested m (he road jiroblem as there is much 
(onfusion and uiiec-itainty on this aspca'l ot the- 
ptobkm 

Allot her sectmii w'oithy ol ewery c'canmcMidation is 
the ehajiter devoted to clermitions and nomenclature 
Tilt' .i[)[)h(MUc)n c)t the same or similai names to chlU rent 
substances and compounds in baiyland, bianc'c and 
Americ a has leal .ind c an onl\ lead to niisapprehc'iisions 
and l.ulure to take' advantaye ol expei ic'ncc* yarned m 
othci canintiies Tt is yiatifviny to note th.it Mnylish 
nomenclatiiie meets with lus .ipproval, and until a 
st.uid.inl inlc 1 national nomenclature is eslabhsherl his 
snmmaiv' ol the' chlleicnecs will be* most v.duable 
The- sec ond and thud c h.ipters ,ire clc'v oted to <i desc rip- 
tion ol the pioduclion and test my cil t.irs, jiitc he's and 
othei bmcliny materials, the latter cit which is probablv 
worthv ot more' c archil .itte'iition ih.in i- alw.Us eiven 
to It, since some lailuies h,i\ e uncloubtedlv be'cn due 
to materials dith'iiny in c om|jositic)n and jnopc'rtic's 
trom those' emploved succ esslully elsc'wdie-ic' 

A disc , ion ol the relativ'e iiseliilness and sinlabilitv 
ot v.irioiis I M'ks .iiicl slays m c ombmatioii with chile unt 
bindeis would have been usc'tul .is a separate section, 
w'hile the bmdei used in Roc mac- clc'scav c's more space 
as It has advantayes in ccitam situations jcrob.ddv not 
possessed in the same deyrec' ley othc-r inatc-n.iK 

t oiisidc rable .ittention is yiven to llu' m.iniie'i in 
wine li pot hole s .11 (' lornic'd and t he obsc urc |>''c noini n.i 
known .is c orruy.ition ol^road siirlaces Xo c oin hision 
IS put loiwaid w'lth leu.ird to the' kilter, but the' iic'eci 
lor c.iulnl resc-urc h is uryecl It is jirobablv not .1 
simple |)ioble m .incl will ic sist resolution lor "oinc' tunc' 
.is the lekited pioblcail ol the c 01 1 uy.it ion ol steel 
mils subjected to c‘lei_lric tr.iction h.is done .dthonah 
the ( ccnclitioiis cMii be mm h more e'xac tlv deteimmcd in 
the 1 , liter c .ise 

M (i.ivri.in h.is colleeted <i cc)nsi(lerable fju.inlity of 
d.ita cm the tiac live e'tlort recjinic'd on dillerent tvpi's 
ol load sLirf.ice and lor dilleiei.i tvpes of Ivies ; this 
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IS all to the yoocl as the piihlic'ation of authoritative 
fiyurc's should do miic'h to recoiu'ile transport owners 
to the hiyh cost of modern ro.ids bv' show my th;it there 
Is lediH'tioii ill c'ost III .mother direc lion The' ck'strue- 
tive effect oi c ert.im kinds ot ivic' is .iKo well brouyht 
out and may help towards then thmm.it ion it it brniys 
home to the vehicle owner th.il anv sliyht .idv.mt.iye 
he may yam individuallv h.is to bc‘ paid lor eventually 
in yieater exju-ndituie on llu' ro.ul ifsc'll. 

A standaid Ivnylish tc'xt-book ol this t v pe woiilcl be 
ol yuat asMst.nic c' to the stiidc'iU not onlv ol hiyhw.iy 
enymeermy but ol ycnc'ial enymceimy .ilso, .is the 
siibjeit is too olten neylec ted. 

Radio-Communication. 

(1) Die iitahHose uud I'ili'l'litonr bear- 

beitcl von Di 1’ Lutes (W issc-iim hattlic he 
I'orsc hiiiiL'sbei 1C htc' N.iturw isseiisc h.dt Ik he Reihe. 

1 l('r.iusyeyeben von Ih R 1 cl laescyaiie Ikind 
IV) Pp XI I 1^2 (l)ll^dcn unci Lc ip/ie 
.Stc'inkopll, IC)22 ) 4s 

(2) Miuun’ W'nchss I'lxkt! lumh’ j/x llu I'xulual 
Opchik)} and Sliidcnl I’.v W II M.ii< h.int P|)- 

’vn-l-i.So. (London Sir I I’ltm.m .iiicl Sons, Ltcl , 
IC>22 ) bs'. nc't 

{ ('onfiiitioNs II c/<r II />c 7 evs’ . ./ A e;/- 

Maihcniatical I nhodnrliaii to thf Stihjal of II /rc/es's 
Telcgra/diy Irani tlw I'.ngiiht’i's l‘oinl of I '/( 7 a by 
b Iv (i Mittell (Pitman’s Tec hnic .d bnmei Series ) 
Pp XVI I II j (Lccndon : Sn Isaac. Pitman .ind 
.Seals, Ltcl , 1(122 ) 2i Oc/ net 

''I "'I I Ivdev clopmenlol the .11 1 of radio-c ommunic .ition 
1 h.is bee n so i.ipid th.it mm h ol the' .ipp.ii.itus 
dc'sciibtcl m tc'c hmc".d books on the' subject is either 
obsolete Ol IS vc.rv little' used Its inclusion, however, 
mav bc' justified on the erouncl th.it it is w.inted by 
stmlc'Pts lea c'x.iimn.il lon.d jmrposes .\s the' number 
of books on the subjec t is l.iryc .ind is i.ijcidlv me re.isuiy, 
the ex[)i'rt who leads them .ill will n.itui.dlv' weaiv ol 
yoiiiyovii the -..line ui onnd so ol ten 

(1) Di LiitcsX book will be ol v.diie a-. .1 weak of 
ickience Till' (k -.c 1 ipl lolls are mm h loo bnel to be 
lollowcd bv .mv one who is not thorouchlv l.imili.ir 
with the subject we.dtli ol nUic'nccs are yiven 
w Inc h w ill be ime lul to .mv one- w ho 1 . m.ikme .1 spec ial 
rise. lie h on some bi.im h ot the subjeat. It would, 
how c'v er, be' a lieh) to the- ii .ick 1 if the 1 1 lerem c, s w ere 
subdivided under v.iiioiis Jic .idiiiys such as mathc- 
m.ilic.d, phvsical, technicMl, and comineieial The 
yiound covered i.s veiy wide and an account ot tlie 
johnsen .md R.dibek elec tros't.itK' u l.iv is im hided. 

(2) This pocket book is intended primipallv lor the 
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narinc riu]l()-t(-I^^rapl1lst. Detailed instructions are 
uen .IS to the methods of adjusting the various 
land. lid Manoni sets. Descn|>tions are also given 
f the .i[)[)at.itus of the 'IVlefimken and Radio-Coni- 
niinKaiioii Co. 'I’he diagrams are %ery dear and the 
.allies, rules, inslriu'tions, etc , im hided ha\e Ixen well 
elei ted 

(_9 As the hulk of tlie w'orld’s radio-eommimu ation 
(arried on hy ('ontmuous w.i\e (('VV) systems, 
L IS natural th.it there should he a demand for (dement- 
iry hut .!( ( UKile desi nptions of these systems. I he 
uimlxM ol (' \V. arc stations now' exi eeds a thousand, 
md more than 10,000 kilowatts ha\e been inst.dled 
or their operation There aie .dso many high 
reiiuent y and \.d\t' generator stations As spare 
s limited in this hooklet, some of the desiriiitions of 
miKirt.int methods aie too brief to he of much help 
o the reader, and there are notable omissions. 'I'he 
‘haptel^ on the adwinci' of the ('.\V. system and on 
he roulsen an' are mstrudive and contain no\el 
natter We (.in commend the hook. 


Plant Morphology and Physiology. 

i^nutual Plant liioloi;;}' : 1 ('oiiiu- of hlcmcalarx TaY- 

iittcs oil the (leneral M(opholoi;v and Physioiogv of 
Plants' h\ I’rol II. 11 . Di-on. Pp. \i + 2()i 
(lamdon : Longmans, (Ireen and Co , n)22 ) fer. 

A TIsX'r-LOOK h\ siK h .in e\perien(ed te.u her 
as Prof, If. II Dixon is \(iy w'elc'ome To 
judge Irom tlie intiodiu lion, this hook lejiresents in 
;ondensed foini the senes of lectures which the .iiithoi 
has found most suit.ihle for the introduction ol his 
subject to a class m w'liK'h meda <d students ])t( dom- 
inate. At the end ol eac h lec lure hriel notes are added 
as to the s('ope ol the puu tu al woik to he earned out in 
Lonjunition w ith the couise. Ivieh lecture (xcupieson 
the <i\erage about eiglit pages, and m the thirty lectures 
a wide series of t> pes are co\ ered, irom unu ellular foims 
to the flowering plant. ( onsider.ihle jihysiologu al 
work IS me hided, and tlie siihjeits ol nm lear di\ ision, 
heredity, and evolution onupv the last lliiee lectures. 
The treatment is theretore of ncs essity mu( h condensc'd, 
and an Vlemeiitaiy .stud* n' would find it difficult to 
use the hook exc ept under guid.iiu e. 

'Three salient le.Uuies m the hook have iinjiresscd 
the ])resent reviewer. The first is the interest .ind 
[harm with which the author’s stvle and personality 
invests the sulvjects of the element.iiv course. It is 
clear that each time Prof Dixon reiu-ws his .irciuaint- 
aiice with these familiar plants, his class will find him 
filled with the enthusiasifi of a first encounter. 'The 
student cannot lorget that he is studviug living jilants, 
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even when examined in the remote region of a micro- 
.scopic field.” With the aid of a “ ghost micrometer,” 
an instrument Prof. Dixon demonstrated to Section K 
of the British Association for the Advancement of 
Sc'ience at Kdinlxirgh last year, comparative data a.s 
to size. Kite of movement, etc., are always kept before 
the student. 'The brief instructions given on p. 74 for 
practical work w'lth Spirogyra provide an excellent 
example ol Ikjw to make a student realise that .Spirb- 
g)ra IS a living object m a three-dimensional world, 
and not a design tr.insferred from the plane of the 
microscopic image to the jilane of the paper. 1 he 
second striking point is that the author has found it 
advisable to build up a knowledge of the plant hy 
progress from the simiiler unicellular forms to the more 
c'omplex vascular plants, d'he initial diffidilty of the 
imfamiliarity ol the ])lant forms thus first introduced 
to the student is grapjiled with most succes.stully, and 
verv interesting use is m.ide of the opportunity thus 
provided, at an early stage of the course, of indicating 
the Lire.it practu'.il and hum. in siguificaru e ol hiologu al 
Studies. On the other hand, this method of approach 
aiipears to make the treatment of plant ph)siology 
mole disconnected and Jess experimental. Ihoto- 
syntlu^sis appeals fairly early m the coiiise, hut the 
expenmcmtal lieatinc'ut .at this sl.ige does not en- 
courage .inv' effort to assex late the process vvitli gam 
in drv wemht and in ( arhon (ontent. Kespiration is 
(hsdisd'd first as an anaerobic pnxess with >east, .md 
later is treated more generally under ( hlamydomon.is. 
While some general (luestions as to the water relations 
of th(‘ ('ell .ippear in Iwcturc If., root pressure and 
tr.'insloL.ition, hinted at m he. lure XIX. on the fcin, 
are not fully tre.ited until Le( ture XXV. 

Coming to the thud point of inti'rest, as might he 
antuipateif from the author, a much wider use is 
made of relatively ('omi)lex d.it.i from i>hysi. s and 
(hemistiy than is usu.il m an elementaiy hotanu'al 
text-hook. If botany is to jirogiess this seems to he 
an esseiitid dcveloiiimmt, even if it implu's ultimately 
a recognition that deinentary botany (ours('s nml 
building ujxm th(' physics and (heinistry of the final 
years of the gr.iduate ^cu'me i ourse ! Lecture II. 
mtioduds us to clilfusKm and osmosis, Le.ture III. to 
phenornen.i ol tin' .olloid statc^ Leduie IV. to enzvme 
ac'tion and suiface phenomena m heteiogeneous sys- 
tems. 'This p.ice IS r.ither swei'ping and makes great 
demands upon the student. It is proluhly also m- 
evit.ihle that .is botanists venture into these paths, the 
pioneers will stumble odasionally m their unfamiliar 
sinroundiugs 'The attemiit to define the difleience 
between a gel and a sol on p. 22 aiipears to be a case 
in point. 'The ex])lanation here given of the structure 
of a gel would render the phenomena of diffusion m 
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such uels entirely unintelli^uble, and the experiment 
illustrating^ the retention of eongo red hy a gelatin gel 
mu>t re( cive quite another explanation than that gi\en 
to It. 

The Development of Vertebrates. 

TraA d'embryoloj^^te des vertehres. Par Prof. A. 
lhadiet I’p xvi + 602 (Pans; Masson et Cie , 
i()ji ) ho francs net. 

I ^OK. a remarkably dear and well-illiist rated 
^ actount of the development of the \ertebrates 
the student could not do belter than turn to this text 
liook from the jien of the distinguished professor of 
(he Ihiiwisity of Prussels The information gi\en is 
thcuoughh up-to-date, the eoridusions for tlie most 
jiait ('on\ incingly supported by an abundance ol fat Is 
marshalled with great skill While the author does 
not hesitate to distniss t ontroversial questions, yet 
this treatise is strikingly Iree from pitqudite, and none 
the less interesting because it deals for the most jiart 
with m.itters of fact. ^\ e find none of the faiitastit 
plulogenetK inteijiretations of developmental stages 
avoiding to the recapitulation thc'oiy which disfigure 
so manv getieial text-books of embrudogv 

Xatuudl), in a single volume ol some hoo pages, 
the whole lange ol vertebrate (mbr>ologv cannot be- 
(ovcicd in detail, and it is the (Virly stages and germ- 
lav ei tormation that rei'eive particular attcmtion 
\\i‘ know of no text-book in h'renc h or Jvnghsh with 
siidi a IiK id account of these (omple\ proc c-sses in 
the vertebi.itcs bv skilful selcc tion .md the oinissjon 
ol unmqiortanl detail Prol ] 3 ra('het also provides good 
descriptions ol the develcjpment of the duel organs 
'file d(‘\ 'lopment of the cranial nerves foi instance, is 
[larlK Ilia 1 vvc‘ll [ircsented 

I'heie are some points on which the aiithoi is not 
convincing, and on which his c-onc lusioiis might, vve- 
think, be levied and modified Tn the account ol the 
mesoblastic somites of the he.id, like so manv other 
embi V ologisis, he’ uiu nticxdly adopts van Wijkc’s 
scheme of caiumeratioii, vv'hic h inevitably leads to 
confusion m the rc'gicm ol the hvoid aich, instcMcl ol 
Halloin’s svsfeni. Wc*aie unable to understand his 
reliiclanc'e to admit that in v'eitebrates above Amjrhi- 
o\us there are still trac es of the tormation of mesoderm 
from eiUerocoehc pouches, and we cxuisider that he 
attaches too niuc'h luqiortance to what he tc-rnis 
aerogenesis, c ephalogenesis and notogeiiesis, a distinc- 
tion which seems somewhat artificial and founded on 
certain specialisations of growth m the embr)os ol 
higher foims. Nevertheless, Prof Prac bet’s volume is 
an excellent ticxitise, and will be* heartily welcomed b) 
students and teachers of embryology. 
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Our Bookshelf. 

The Pnnnple of Ixelativiiy Oiiginal Papeis Py 
A. Ivinstcm and 11 Minkowski 'I'l ansi, lied into 
Knglish by M. N. Sah.i and S \ Hose With a 
Historical rntrodm ticm bv I’tol 1 ’ (', .M.ihalanobis 
Pj) xxm -H 186. (Calcutta- Cmveisilv ol Calcutta, 

TC)20.) 

Thj*. book under review begins with an interesting 
historic'al account of the experiments de.iling with the 
eluc icJaticjii of the aither-iclea m |)hvsic s, and we are 
led through the work of Mic helscvn and Morlc-y, fauemt/ 
and others to a brief account of Ivmstein's thi'ory of 
relativity and .some of the results obtamc'cl with its 
aid. The staoncl scjction rejirochices I'anstcin’s oiigmal 
paper “On the ElectroclMi.imics ol Moving Pculii-s ” 
{Afnuilen der l*liv<:ih, 11)05), and this is lollowed by a 
short note on yXlbrec-fit (') Ivinstem .md the vaiious 
phases of his .scicaitific activity. 'I'lie next sc-c tioii on 
the “ Principle of KekUivit) ” is ajipaicmt^v .1 Ir.ins- 
lation ol Minkowski’s paper on “'The iMnclamental 
Jvquations lor the Klectromagnelic Proc'essc"- in Moving 
Hodies ’’ {(lOttniy^ct JWichNclifoi . i()O.S), (hough no 

leleieiice is given, and the title is omittc-cl. An .ip- 
pendix to this is given, and it concludes with ihc' well- 
known leclurc’ ol Minkowski on "Space- ,ind rime,” 
delivered to the- (ic-im.in Nat urfoisc hei v ersammhmg 
.it Cologne (ic)o,S), and published in the Pliysih(ili\( he 
/eits'chnjt (1909) and m " D.is Rel.it iv itatsiuin/ip,” a 
collection of papers by Lorent/,, I'anstein, and Min- 
kowski (Teubner, ic)iq) The si\th sc-ction of the 
book consists ol Iviiistein’s monument. d work on the 
“ Ceneral Tlieoiy of Rel.itivitv and ( ir.ivit.dion ” 
{Annalcn der Physih, 1916), .ind the c'onc'luding section 
bungs a number of explanatorv notes, mostly mathe- 
matic .d, on sjx'c i.d points 

The transl.ition cannot be called a good one In 
a weak ol this kind vve expect .1 l.urly literal tr.uisla- 
ticai, but in the- piesint book there ,ire numerous errors 
in tr.msl.itioii, and (he choice of English equivalents 
lor (ierm.m words is frecjiicmtly unfoiliin.ate In 
manv instances the mathematic s is faultily reprochic'c'd. 
riie numbering c)l the |)ages is neg continuous, but 
rc-c ommences at the beginning of section 4, and the 
omission ol the loolnotcs from the ongin.iK is regret- 
tiible Ihovided it is studied with care, the translation 
will nevertheless be of service to those who are 
unfamiliar with (lerinan, and wish to giapple with 
the pioneer works on this subji-c t, some of which are 
ratlu-r mace essible 

A LiKlc Pooh on II <//c7 Siit>/dv. Ry Hr Wilh.im 
(kirr.ett P|). xv f 144 (C.iml)i idge- At the Uni 
veisity Press, n)22 ) (id net 

“This little book when in manusciipt was condemned 
bv .1 vc-ry high authoiity on educational publications, 
lor It did not en.dile the le.ider to juep.ire for any 
specific examm.itioiis ” So the prelace begin.s. Put 
was not the very high authoritv anxious to be kind ? 
We, too. are inclined to condemn the little book a.s 
an educational work, not bec.iiise it is useless for 
examinations, but liec-.iuse it lacks .1 c'oheient plan 
There is no attem[)t to group the portions of letter- 
press into chapters. General .statements are sand- 
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\vi(lic(| IhUvccii 1 ()(.i 1 (Ifsrnptums, thus “ Aquediu ts ” 
arc ln,il((i hclwccn “Storm WalcTs ’’ and “The 
W.itcr Siippl} ot New York”, “Watersheds and 
Water-]), irtin/js,” with a lon<4 des( ription and lull-ija};e 
]Ilu^lla(lon ol the Rhone (dacier, appears between 
( n;^i]i( ( nn;^r (Jdails of the water-works ol (llas^^ow’ and 
ol Jj\(ipool And hetwec'ii “ 'I'he Binnin^Iiam Water 
Sin)plv ' and “ Rioposals to suj)])l\ fvondori from 
\\ales ’’ there is an areoimt of the' NiU' storage at 
“ As^ollan “ in a p.ua^nqih de\oted to “ Other I’amous 
Dams.'’ 

\j).irt I roll! ihe ahsenee ol arraiif^emenl, tlie book 
fails in sa\ine m‘\t to nothing; ol the lainl.ill ol the 
(oiinti N and its fliu tuations. data lor wliah in im- 
iii(ns)‘ abnndame are axaikdile , nothin;^ ol the 
s\ stern ol leai^l.it ion h\ whah water siijijilu's are 
allo(aterl ,sa\(‘ lor scraps m relation to mfhvidual 
s( heiiK s An apjicndix rs an ar < oiint of the theoty 
ol (\(lones put lorw.ird b\ Jhol Ifjerknes , liut then* 
IS notliin^j; .is to the (list i ibiition ot r.iinlall m the 
ai liial ( y'loiu's whah lra\eise the Biitish isles 

\s a s(ia[)-book ot uselul and oltcn ent(“i tamiiyy 
infoimation on tiu' supply ol water to modern I.ondon 
and aia lent |erusak‘m tla* hook will yive pleasure to 
many uadc is, and the ha Is as to other ( itus, am unt 
and modem, ate ai'Uiate where\(“i we ha\(‘ tested 
them, thoiiyli not alwa\s uj> to datr* Our sole ( 0111- 
plaint Is that a si rap-book should be jait loiWiiid as 
an edia atioiud woik, loi we hold th.it ('ontimiit\ ot 
jil.in, 1 learness of .uranyeim nl, and simpla it\ ol state- 
ment aie essential lor .ui\ sia h l)ook. and these we do 
not find We rept.it th.it l.irae p.irts ol the book 
aie exi'elhnt, and e\ei\- bondoa 1 would do well 
to lead those whah relei to the .Metropolit.m W’.iter 
Board 11 R M 

liludc ^t'onteh npte ties htitisfoniintions hnaiionnelles 
et (i('i> courbes /daues Bar flenii Malet Bp 
Mii-i’t)! (B.iris (laiithier-\'illar^ et t'le, irpr.) 
32 fr.ini s net 

Orihodox element. ir\ j;eometr> deals jirini ijially with 
the metra al pioperties ot sp.ae, based on iMielid’s 
axioms. In tlu* modem detdopmenls ot yeometr) 
the metrKMl piopeilies .ire a seiond.uy ( onsidei.ition 
The stud\ ol oidered .myreyates ol sj)atial elements, 
,sueh as jioints, lines and j)l.uies. beiame a poweilul 
weapon in the hands of the ye'onnters ol the List few 
generations, and one ol the most uselul forms ot this 
stud} IS till* nutliod ot lianstormatams .ind ) orre- 
spondeia es. W. Al.del sets lumsilf the task of jire- 
sentiny the tundarnental ideas of (-on espondem es, 
leadiny up to the yener.ih.sed t\pe which forms the 
title ot his book .\s IS nal aal he oltci > first a (aretul 
.study ot honiuyiapha i orrespondeta es o! points on 
straiyht liius, then the tucthoti ol projeitioiq (ominy 
tinalh to bir.itional tr.inslomiations Ills method is 
puri’ly yeometra al 

The tlieor\ is ajiphed to the type ol phne euives 
(ailed alyebiaie, defined by the author in the sense 
that one and oriK om* alyebiaie eur\e (an be made 
to jiass throiiyh a number of yiven points in a jilane, 
these points beiny independent he examines (aiefully 
the mearuiiy of indejiendenee 

v\ttent’on is directed to the remarkable far t that many 
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of the most important contributions to modern yeometry 
have been made by lYcnchmen , M. M.xlet claims that 
this is due to “ < es eiuahtc's de elarte et dc prei'ision 
qui furent touiours Bappan.ige de notre race.” 

S. B. 

A Mauual of hulian Tunhers : An Acaninl of Ihe 
(irowlh, Distnhution, and IJse^ of the Trees and Shrubs 
of India and Ceylon, leith Deseriplions of their Wood- 
Slriicture By | S. (lamble. Reprint ot second 
edition with some additions and (orre(tions. Bp. 
xxv'i t <S6.S + 20 plates (London. Saiujison Low, 
Marston and Co , Tad , 11)22 ) j/ 3s’. net. 

The Kmjnre Timber FAhibition, held m London m 
july i<)20, was remarkable lor the number of beautiful 
v\oods v\hi(h were disjilaved m the India section It 
w.is dilfi( lilt to understand wh\ most ol these v.iluable 
timbers were either unknow'n or not appieuated m 
the Lurojiean m.irkel. Most [leople m this country 
believed that teak was the onlv timber ol mqiortance 
jirodiK ed in India, and were surprised to si-e the variety 
ol species th.it weie made up into lumitiiie, ]).inelliny, 
p.ircjuet tlooriny, and a host of mis( ell.ineoiis attic les, 
ranymy Irom fishmy tods to sc'ientific instruments. 
The c.uise ol the neylec t ot Indi.in woods inav lx* put 
down to lack ol business methods on the p.irt ot the 
(lovemment, which controllc'd the great bulk ol the 
lorests 'I'his supine ness is now a m.itter of the ])ast, 
and elfic tent measure's have been t.iken to in.dsc known 
m haiykind the wc'alth ol timbers .nailable ^ 

rill* public .ition of a ie])rint ot (lamlilc s “ Manu.d 
ol Indi.in Timber, s,’’ which h.is been tor m.inv vcairs 
out ot jirint, IS a steji in the light dn ection. To those 
w'ho are un.ic.(|U.iinted with this splendid book, we m.iy 
direct attention to the accurate m.iss ol intoimation 
which it c'ontains on the timbers and tores! trees c)l 
India, Burm.i, and Cc*} Ion Aboiil 1500 species are 
described : and then uses and ciuahties .ire pointed out. 

A Ciiide to the Identifieation of om inoie Csefiil Tiniben : 
lieiiii^ a Manual for the Use of Students of I'oiesliy. 
By Jlerbert Stone* Bp viii I 52 t-3 jil.ites (( am- 
biidye At the Umvetsitv Bress, i()2o ) Bric'e 
yw 6c/ net 

Tiik distinctive ch.uacteis of the coininonc*! kincks ot 
timber are well described in this biiet m.inu.d, which 
should iirove usc'lul m teaching students Tim tv -one 
bro.id-le.xv'C'd trees .ind ten comlcis are me liidc'd, all of 
which, except lour te.dv and three kinds ot inahoy.iny, 
.ire cultivated in this cotintr}'. it is .issumed that the 
stuedent has siillic lent knowledge ot the elementarv 
struetiire of woocl to lollow the descriptions. Iheie 
are thrc'e plates ('ertain slight eirors m nomeiic laliiie 
should be correclc'cl in the next edition, ihe term 
“ dc'c iduous o.iks “ IS chosen to desiyn.ite I lie tw'o 
British species This is not a distimtiye name*, .is it 
does not include in this in.inual the American wliito 
o.ik and led oak, which are equally deeieluous. Ijhnus 
efjiisa (p i<S) IS not a “ b.ul ” spec les, as alleged, but 
is a name a[jpli(*d to a distinct elm, not native to 
Britain, which is perhaps more eorrc'ctly e.dled by the 
prior name of C . pedum ulata. 

• Sn “ I tide III It.i.lc I'.iKjmiy Kcpotl^ on liiiilMr unl I’.ipt i MiUiiiN, 
piililiUiicl in 1)V th<' Impdial liistitut., nlun p.i-siblc ns. in chi'! 

.oniiliy for tliiitccn ilill.mil woom, <.»llii i th.ni Li ik, .irr iiiKgcstid 
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Letters to the Editor. 

J he E,utor doL's not hold himself resfionsible for 
obnunn^ expressed by his conespondents Acifher 
con he undertake to return, or to correspond with 
the wf iters of rejected manuscripts intended Joi 
(Jus 01 any other pa it of KwVjMI jVo notue ,s 
taken (>l anonymous communications.\ 

The Influence of Science. 

'Pm. iii^'cnious letter under tlu; above luMdin^b on 
pai^e o'^ool Naiukf of August 5, bv that iiulnstnons 
a^rronoinei of Stoiiyhnrst follej^e, Initller ('oitie, 
S I , to retpiire some bru'f notice becan-ic ol 

the Miij^nlai Uiaou tcT ol the statements made in it 
We are" asked to believe that ('opei nu iis’s heho- 
(cntne dot trine was frei'lv taught, own in ettlt'si- 
astual (ollet^es, until (lalileo interi'sted himself as a 
(hami)n>n ol tiu' ss’stem ” m s[iite ol the admission 
that alur this " trnenleiit and hotdieaded eontro- 
Misialist ” had (Mideavonn'd to i^et tlu' ('hnnh to 
H'.disi' that the doetinu' was not nsdly .inta^omstu' 
to S^nptnie when rtMsonably interpreted, and altei 
lh(‘ Ollended Pope had biought the matter btdon^ (he 
Hob' ()l(n(‘, that authority determined that " llu' 
(opiu iiKan system was false <ind absurd ])hilosopliiL- 
jIP' " \nd \\(> are also asked to Indiew that the out' 
( ome wa.s nierelv tli.it ('..dileo had as .1 penance “to 
i(‘(ile leitaiii leavers, and wms sent to a IxMutitiil 
\illa at Xru'lM’’, the implualion beiii}^ tliat tlu'ri' 
was i(-,dlv IK* jimiishnieiit, and that thm-e wms no call 
loi <in\u“lv or (listless on the pait of eithei him 01 liis 
danehtei tin oii^hoiit the pio('( ediiu;s 

SOUK' ol us ha\(' leatnt from t“\tant doeiiiiKMits 
that (lalik'o was 111. ide to rc'iaut, to abpirc' and ( urs(“ 
the 1heoi\ of the eaith’s niotion, .ind to ])roimse to 
di'iiMUU(.( to the liKpiwitoi any one siispeeted ol 
similar heresy 

SmiK' lalliei delinite pressure' must have lu'i'ii 
bioiiL;!it to b( ar u]nm the old 111.111 in older to si'c iin* 
this danininy 1 (>1 1 ac tatioii — a relractati' m which the 
\()mu;(i and mote enc'ryelic Itiuno 1 f('\v yeais 
])n\iousK had < out 11111. u lously rc'fiised to make' 
Pe'ili.ips, hov\evcr, it nia\ be' eoiiteiided that in 
Ihiiilo's (Mse .ilso the' ( aidinals “ ])ioiee(lc(l with .ill 
the sy ntle ni'ss and niodeiatioii wine h weie (.omjiatible 
with ]nd ed loiiiis ' ” ff so, it is a comfort to us 
siiciitilie 'witie.s of to-d.iv that judieial forms h.ive 
by this tiiae' lost SOUK' ot their viruh'iiee aiie.l the' 
1 lol\’ ( )llu i' semu' ol its pow ei '1 lu' ll.iil ot oitliodovx 
1^ still NMeldeel m ln;;h plaees, by si'.iie.hers out ol 
seii'iililie heie '.y , but the' ])en.ilties iIlllRte'd .ire' 110 
tem^ei ee e lesiastical, and — piK I I'athei ('ortie - aie 
lejss se'\ ('O' 

On se((iiid thoughts it oeeiirs to me that the k-ltei 
iii.iv !)(' niteiide'd Inniiorouslv, 111 piepai.ition loi the 
suyyeslioii th.it tIu' ('liuieli and tlu' Ai istoteli.m 
])i ( ilessoi s had some ii^vhny or pri'e oj^nition of the' 
th('oi\ of r('lativit\’ Fathe'r ('ortu' siimmaiises “ the 
only proofs that we'ie' broui^ht loiwaid ” for the 
hedioeentiio doe time', .ind doubtless the court con- 
<liide<l, as modem self-e'lee.ted authorities do m .ill 
an.ilo^oiiv, (asc', that “ the'i'e' is no evideiiee ” tor .my 
uiodilie.alion of conservative' ti.iditioii 

Oiavi u Looe.i 


Action of Cutting Tools. 

In NviukI'. of July 22, p iiS, tlieu' is an interesting | 
<i( SCI iption by P’lof Iv (1 Cotii of expi'niiieiits in 1 
whieh the str.uns and stres-^e’s of .i transparent 
niateiial (celluloid) in the neighboui hood ot the c'dgc \ 
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of a cutting tool weie made .ipp.ueiit bv polarised 
light. 

it ought to be iiotui'd th.it the' wold "eiitting" 
asapplied It) tools used loi iiiebil weak pnid h.iid sub- 
stances), though geiu'iallv in use, is iiuoiiect, the 
.U'tu.ll action of sue h tools be'ing to e .liise' she. 11 mg 

Cutting .111(1 slu'aimg diller 111 lh.i1 111 the loimer the 
]Mlt leinoM'd bv the tool is meielv bent, while ill till' 
l.ittei it is at the' moment ol loim.ilion exposed to 



Knijfe Blade 

l i. I < i.te.n , i. n..i, ..I 1 Ml. 



intense loc.d slu'.iring siillie lent to e.mse pi'iiiiancnt 
"I t or fr.'u tnre- thioiighout it-, whole Ihiekiiess '1 Ins 
is illnslr.ite'd in Pigs I and 2 

In eoniu'Moii with this subje'e t I m.iv le'ler to a 
p.ijK'l of IIIV' own (Pioe Ko\ Soe , 1 .SS 2 ), wliieli, so 
lai <1S 1 know, IS the' Oiilv pl.ie e where' llu distiiution 
h.is bee'll m.ide I lieie' .tie* vei\ lew tools ,md v e'l y 
fe'W' m.lte'l l.ds w hie h lend thenisc'lv es to 1 1 lie ‘ ' e 11 1 1 mg ” 
(c If 1 hni-bl.ide'd tools ,ind soli subst.iiu es like .iimiial 
tissues), .111(1 III <mv <ttti ilipt to '■ e lit ” liald m.ileil.lls 
the tool IS soon brought iij) bv the file tion.il giij) ot 


III. 111. I. il 1 1.11 f i< 1 '.1 I'.i'l ( K . '.nil.'. I" 'll 

Ilf (I \ li ii.liiii; 111 iii.il.i ill. l.i"l ill'; I 

I iiin]i..iii .1 III I’.e > i('ii.liii.e In 111 .1 1 llu i. III! III! 

the' iii.iteiial on the' bl.ule' In tools toi h.iid niateii.ds 
(/ c '•he.iiing toeils) the fiictioii of the slu'.umg on 
the fae e' of the' tool is the e lm I f.u tor in the' deter 
mm.ition of the' angle at wlneh the tool lace should 
be piese'iited tei the work \n\ .nigle will e .iiise the 
le'ejuisite sheai, but unle'ss the tiutioii on the face 
b.d.inces the inwaid coinjioiieiit of the tone due to 
its slope, the toeal will e'lllu'r tend to ‘ dig ” or to le- 
tieat from the mate'ri.it being ojie r.tte'd on (se-e' Fig 3) 
rims for soft eopper m .ilummium, toi e'x.iiiiple, 
wlu're' the' e oelhe lent eif fiutioii is huge', the .uiglc 
should be inoie .icute th.m for biass, w'he're' the liiction 
IS much smaller A Mxiioeiv 

e) Haring Cre'se cut, Jvxetci . 
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Rudbeckla and Aqullegia. 

Win X recently (July) collcetirifi Koceiie fossils in 
file VK imlv of Roan creek, ('olor.nlo, I saw for the 
In-nL Iniu' Ihe singular ecjinposile Jiitdicckia montana 
(u,ty in hie It alKninds in the \allcys and gulches, 
(i((ui)ying similar jiosilions to llmsc in which one 
hnds R. Uumufld on the eastern Mfh“ of the i.inge 
'1 he latte I, s(' j.ir as 1 ( oulrl .isi»Ttain, is absent from 
the legion of R montdua, lliongh it occurs in the 
son llnw est( rn part ol toloiado I he striking leatilie 
ot R moiiltOHi is the total .tbseiue of rays '1 he 
large connal oi (\hndiical fhsi s ajipcMr \eiy bku k, 
slightl) y llow fiom jiollen wlu'ii in jh>v\cr The 
incohicr.d bi.uts ,ire coars(» and pointeel, iii lonnding 
the base ol the (list and diviging .it \.uions angles 
d lit whole elicit is most pet nli.ii .ind umisiial li.iy- 
l(‘ss ('omposil.ie aie known in v.irions genei.l, and 
ot ( asiomilly occui <is mutations m norm.dly r.iyt'd 
gi nei.i 1 he .incestor ol R innii/dim w'.is presmn.ibly 
i.ived, but losing its rays thiough a germin.d modi- 
jiialion, how did it iiMiiage to sui\i\e and llouiish 
to the ext liision oJ the r.ned form ^ 

On July 2 T I took ]).irti< nlar occ.ision to waft h .i 
laigc gioup of 7i‘ )noiilaua on Diy cieek, .i tribut.iry 
of Jx'o.ni ( ri'ek 'I he jilanls appe.ued iiist .is .ittr.ict- 
i\e to bees ,is the r.iyed species 
riicv were bt'ing \isited by gre.it 
uiitnbeis ol woiker Idoinbus, the 
m.ijoiity R yitfocuniii^ f^JuurlK/- 
( kll , but there were .dso many R 
i'iliV(ii'(hn bifdi'i'is Crt'sson Othei 
bees were ttwver. but I collected 
temaks (»t Mciidt /ule pUf^n(it((, s,iv, 
71/ indelid) mn t kll and IldliRits 
tn'oudtds ( ic son 'Ihert' were 
also two s])('t 1 . ol pkint-bugs, 
rt'(Iii'dlu<i, say, and / vgns 
l^rdlrust'i L dhusit seems t t'rlain 
Unit the loss ot the r.ivs h is not 
intcilered at all with cross-polhua- 
tion by bees 

On the high mesa, btdween Ko.in 
t reek .ind Salt W.ish, in the <is])eii 
gio\es, I tiist saw' the w'hitt -llow'eitsl 
sub-sgA'Cies ot the Columbine, Iqnilegid ca lulcd J. lines 
'riie laige wlnlt' flowers, wnth long spuis (uji to po 
mm ), di'ttt'd .itnoiig tht* green shitibbeiy, were 
tinlv m.ignilitent Out- got the impiession ot ,i 
perftcllv dislim t species , but some ol the flowers 
were sullusetl with l.duisb, and r.irely one found .i 
genuine A (crrulcd with blutg s(']).ds '1 he llow't'rs 

reit.unh ,i\er.igt'd laigei than tliost* til ctiyitlcd , but 
tlie spurs \vi‘re long enough loi '1 idestioin’s pincldrum, 
whit h St ('Ills possibly to be .i h.dntat-forin 

Idle locahtv on the l\o.in mount.iiiis is m tiu' midst 
of a tanadi.in /one tloi.i, with no pines, tlit' only 
conifei ht-mg Pscudoisuf^a wuDoudla, whith is .dnin- 
danl Rdius '^dulis and SaJr.iui ot t ur on the slopes 
lower down The undeil^mg geologie.il Itinnation is 
the Ciii en i ner leotene I he white (alhifJora Giay) 
sub-spec les ol A (rmilra m.is well have aiisen by 
mnt.ition Irom the bhu -sepalled t\])t, but how' did 
it manage to su])])l.int it It t miiot be .i m.itter 
ol the diret t elit't ts ol I lit' eiiMronmeiit since genuine 
(autlcn glows r.irely in th(> same lot.ihlies l>olh 
fonns aie visited by 1 ejiidojrtera, .md there is no 
re.ison foi sujijiosing th.it cwrulcd is spec i.dly l.ivourt'd 
1)V butlerlhes, alhipma by moths In the loe.ihty 
ol alhi/lura, as we tound it, long-longut'd moths must 
be veiy r.ire, but long-tongued butleilhes {esjiecially 
Tapilio) .ibound * 

d liest' ( .ises of Rudbcckia and Atpiik'gia .ire diriicnlt 
to exjrlain Is it possible that, while tliere is no 
diiect inlluencc ol the cnviionment on the eharactcis, 
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there is something in th(‘ soil The shales being iich 
in peculiar organic products) which has affected the 
geiin-plasm ot the pkints, bringing about a selective 
elimination of cert. 1 in qualities '' 

d" Id A. CocKi.ur.LL 

University of ('oloiado, Iknildei, 

July 2S 

The Rat and its Repression. 

d'lii' v.du.ible contributions on rat rt'prt'ssion by 
Ltird Abeicoiiwav .md Lieut Alfrt'd Ic Moore, which 
have appealed m the columns of Xau’rl, may, I 
venture to think, be ust'fully ainplitied bv some 
referent e to one ol Idnt.im’s paiamoimt mdusliies . 
shipping, (onsuleic'd in the light of the r.it menace. 

I ndoubtedly, lals represent a sciious ])roblein to 
the shipping mduslry, and 1 only suggest some 
possibilities that ot t in to mt' m the hope that cithers 
more tonqielent may be induced to tabk' something 
more calu.ible Among the avenues to be evploted 
.lie -- 

(d) ddit' possibility of an mtt'rn.itional agu'ement 
in rc'gaid to shq) luniigation and disinlet tion, h.iving 
s|)e(ial regard to shi])s .irriving at Ihitish Umpire 
ports 

(/>) ddie possibility oi stimulating invention m re- 
g.iid to ship-]jrooiing eg .uudior chains, mooring 
ro])('s, g.ingways, and all shoie connexions are awnucs 
of minute possibility when om* is tonsideiing lat 
inv.asion 

(t) ddit' possibility of stimulating leseaich into the 
most etfettue me\ans ot dt'stroying lats alio.ird ship 
by means ol iuinigation, t'lettiicity trajis, raticides, 
t'tt 

((/) dhe possibihtv ol eriMting a national board 
compost'd of the leprest'iit.dn es td port .nit lioi dies, 
ship owiiets, authoritit's on i.it ie]u ('ssioii, and shq) 
stole supenjitendt'ids, and of ]iro\iding in connexion 
with such nation. il maiitime bo.ird suit.djle l.ibor.i- 
toiics for testing .ind leseart h 

(e) ddit' ]>ossiblhties of .isbestos - com 1 ete ])Ilis 
barium t.irboiiate as .i light and at tht' same time 
jxnsonoiis coveiing m the pkace of wood where its 
use wouid not bt' iueon\ enient 

It IS doubttul if man has .1 more cunning fot' than 
the r.it, .111(1 m view of tlu' lact that tIu' vermin is 
t'ver incie.ismg, and the i.it’s adapt. ibility \\hen it 
is t. tiled upon to v.ui([uish nbst.u k's to its depreda- 
tions, it seems to me well woith out whili' to ton- 
centiate iqion eltectivt' nu'.ismes to counit'r the 
at tivities ol out enenu' l)iMm.ii 

the Ikitli Club, Dover Stii'ct, \V i, 

\ugiist .} 


The Spectrum of Helium in the Extreme 
Ultra-Violet. 

Mr Fru ke showed (/Vo/ .Ung 1 1, May I'Di) that 
in the t'xtreme ultra-violent the aie spctdimn of 
helium jirob.ibly eont.inu'd but one line with a w'.ive- 
It'iigtli ne.ii 5.S5 A U. 

1 haw lecentlv .itt.u.ked the snbjt'tt .ig.iin using a 
\acuum spt't frost ope so arrangt'd th.it a good v.icumn 
could be maintaine''(l in the body ol the appaiatus 
while the disthaige tube (onbnncd helium at a 
pressLiie of about a milhmeirt' No window was 
employed, the sut t ess of tht' device depending on the 
use of a vt'i v short and n.irrow slit and upon the 
siiit.iblt' application of a ])oweitiil piinq), 

With a continuous t nrrent tht' hut' .it is ol 

very great stiengtb, .ind is .u t oinp.mit'd by three 
new hues at 5 ^-^ A. 5^5 7 ^'hose intensities 

deerease with their wave-length and m a manner 
strongly suggesting a senes relation. Luckily the 
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first three niembeis appear in the second order 
siieetruin, cl coiuparis(M\ with the hydrogen lino 
and with the three following lines of the 
Mine senes is therefore })Ossible, witli the result that 
'llu> wax e-lengths are jirobably cornxt to one or two 
tenths of a unit 

"1 he spai ing ot these four ludiuin Inu's on the 
heipieiuv scale is oi gn-at intiTest and importance, 
tor it IS found to be uieiitical with the spacing of the 
jir^l foul lines in the siiigh'L prnuipal senes It 
niav b(' st.ited, therefore, with coiisideiabU* eeitamt y 
that the hue 584 forms the hist member ot a piim ijial 
series, wlmli, accoiding to the notation of I’rof 
bow lei, IS to be tepreseiUed by oS- mP 

liesules this seiK's theie is a single line at ()oo 4 o 5 
of a leeble and dilluse ( haracter , its oiigm is not 
(iituely abo\e suspicion In the extrisiie ultra- 
\iolet the arc spectrum of lu'lmm apjieais to contain 
110 hues in addition to those just mentioned 

1 he 1 elation between the accepted valiu's of tho 
lesouaiK e and ionisation potentials m helium and 
the wax e-Umgths of tlu'se nexy lines is rathei pu//ling 
'I h(' ionisation potential should cort.nnly corresiioiid 
to the limit ot tho oS~inP smaes , noxv this limit can 
ln“ act uiatcly calculated, it corresjiondb to 2f 5 volts, 
but the expeiimental value is 2S 3 volts 'Ihis is the 
chief ditlnulty, blit it is not tlie only one, for the 
cigieemt'nt bt'twcen tlio x\ ax e-lengths of the individual 
^pecliinn lines and tlu' values ol the resoname 
pop'iitials as deteiimncd bx Idaiuk .ind ivnipping is 
not s.itisl.ictory A conectiou of about -08 volt, 
if afiplu'd to all the pott'iitial mt'asiireiiit'iilc, will 
bung the two sets of data into tair .igieemtml, but, at 
th(' t'xjteiise ot the hist rt'sonant c' jiotential xxliich is 
1( ft without any coi 1 (‘spomlmg line 111 the spetlrnm 
I lu' ni.itter should be ot some int(u-(‘sL to those* w'ho 
an* ctiueghng with the modi'l of the helium atom 
rnjiODoinc Iamxx 

|('!teison l.aboialorv, llaivard bmversity, 

August 3 


Transcription of Russian Names. 

\\ 1 1 i[ legaid to the i('( (‘id c 01 n-spondc'iii ein X \ 1 iTur 
on the tiaiisc 1 ijition ot Russian names, max T direct 
atlenli(.)U to the fail that tlu* Ivussiaii Ac .idc*iiiy ot 
Sc u IK es ado])l(*d .1 s\ sli'in ot 1 ra iislitc rat loii man\' 
Xycais a\ * .111(1 , 1 note bv blot j W (In'goiy giving 
the new alc's apjie.iieil m XxiUKL on M.iv i |, i<)o8, 
p |: In .ill the public atioiis ot the* \( ad< my tlie 

I atm Ir.mscuption of Russian minu*s is given in 
.K ( oidamn with this s> stem 

Sme c‘, m the c'Xiiil ot Russia .tdo[itiug the T .ilm 
.iljih.ibel, the Acrademx' oi S( leiiees, .is the highest 
aulhoiitv ol tlie couiitrx , will be callc*d upem lo toi- 
mulale the iulc*s, f think it xxould lx* advis.iblc* lor 
ah . (iiiutru s to ( ontoi m to the rules alrc-ady sc't toith 
by this Institution 

ft IS needlc'ss to Scl^ th.it .d jxic'sc nt Riissi.in ti.ins- 
ciijiUoii is m a xerx fonfiised st.de, the ii.imc* of the 
s.inu .'iiilhor Ix'ing frecpieidly gnven 111 ddleieid wa\s 
(<' g Mu)lodko\sky Kholodkox sky , Iv.inox' Iw.i- 
now Iw.inoll) Cl ( 11. \ HoarI'. 

Wellcome Riiieau cd' Scu’ntitic Reseaich, N W 1, 
July 25 


Sense of Smell in Birds. 

J'lir. pbst rv.itions with ic'ganl to the' olfactory sense 
of xiilluics reecjuided by Mi C It Williams (Xxiuui , 
July 2«), p I pi) are at xaiiame with those ot hiiideis 
and iield naturalists .ind the exjreiiments ol Audubon, 
luichmaii, and 1 )ar\vm (si'i Darwin's “Journal ot 
Kescatclies, Voyage of 1 1 M S Beagle ") From a peio) i 
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reasons it could bo aigiu-d that birds as .1 x\holc 
depend inainlx' on siglu, .ind no one would be nu lined 
to dt'iiy an (jbxious l.u t when it is eni[)hasised bx' 
morphological nicjclilic at ion Diuks and gc'cse .uid 
other birds v\hich lc‘i-d for long peiiods on land .ind 
marsh ec’it.iinly h.ixe good pcjwc'is ol smell, bid m 
the ni.ijority the sc*nsc' is tc'c blv OI not at .ill c xeicisc'd 
The c oiiehisious of Mr \bel t h.ipman mveii on [i-iges 
and J23 of his “S.ixag<' budau ’ (loii), that 
with fc'w excepticins buds ,ind ci'ilainlx Ih.d c*,igli'S 
and vultiiies poisess no sc'iisc* of smell, dc seixt al- 
t(*idion. tor he* is a wildfowk'i wdli .1 long c‘\pciic*nie 
lie has told me*, .iinong m.iiix md 1 1'st mg obsc-iw .itions 
which prove* tlu* f.u t, th.d m flu* Siul.in, when it is 
nc'c(*ssaiy to jiic'seive me*a( 1 10m .i i.iie.ise foi nu'ss 
purposes, all th.d is ne'ee“ss.u\ is to K'liuwe* d .1 shoi t 
ilisl.inee and co\e*i d with bi.iiulus Mu vnltmes 
eliscove-r without d('I.ix the i.iKase* and pu k d eh'.in, 
but lad to (nid the* iicli supjhy ol nu.d so ne.ii them 
Ihe f.ut .ippeais, tlieiefore, lo be tied xiiltines use 
th(*ir telescopic e\es not iiieiely to w.dch wh.it is 
t.iknig place ovei .i wide i.inge* below them, but to 
note wh.it their iieighbouis .ire doing Ji one dis- 
,ij)pe*.irs, tho rc'st m turn ll\ lo tlu'regioij to Imd out 
the* cause* /\i 1 V XMU 1^ Mi I'K 

Ai nistrong Ceilk'ge*. Xewc.islle*-on I \ lu*, \iigiist 3 


A Coincidence in Values. 

1 1 IS lo be note*d th.it if tlu* simple niiilli])le “ sex ell ’’ 
of flu* .itomu heat ((14) be t.ikeii .1 m.igndude is 
old. lined double* that ol the gr.iin-moli'e ul.ii xoluinc 
for the leh'.il gas (22 j.12 hires) On such .i basis of 
reckoning the “ ideal atemiic lu'.d ’’ xxonld be ex- 
presse*d by de'diu tioii from llu* ule“,il g.is as (1 pi j 
Diilong .ind I’e'ld's l.uv xxonld thus be* stat(*d 
“ Ihe product of tlu* .itomu weight .ind the sjiecdic 
heat of an el('nu*iit in tlu* solid stale is constant, .ind 
lor tlu* ideal solid is (*\<ietly fths of tlu* gi .im-niok*- 
cular xolunu* loi tlu* uU'al g<is '' 

A linkage* c'xists between the litpnd .md g.ise'ous 
st.ites Ihro'igh tlu* g.is emnst.uits \ltliough tlu* solid 
slate' h.is not 111 .ui\ gre'.d nuasuo* .id.ipte'd itself lo 
wh.d X'an’t Holl tei nu d iiicch.niu .d < oiu ejits, we c.m 
foresee tlu* oxiste'iue of .i simple' loniu cling link 
belwee'ii .ill tlu tluee -.l.iU's ejt m.dte*i I lu* ex nic, 
ot course*, will obseixe* th.d iniuh xiitiu* doth abide 
m tlu* magu immlx'r se-xen ' I M SiiAX'Aur 

I he* Dnix eisity, Rirminghani 


The Evolution of Consciousness. 

\'oi R n'xu'wci. 111 a kindle iiotue of m\ book in 
Nxi'UrJ' ot July 2<i, p T4;, sums up its geiU'ral 
.itlilude* 111 these* words. “All th.d is, Mr '1 ilby 
te*lls Us, h.is e nu'i gt d in .1 di'liinte liisfoi u al se'epu'iu t*, 
.met We* h.ixe* iiu'tely to .icci'pt the l.u t .md not .isk 
why “ M.ix I iioiiil Old that 1 did not sa\ this, .md 
1 do not think it •' lnd(('d, it cmdlu Is i.dhei gl.ir- 
mglx with (he tlionglit 1 lin'd to e-xjuiss 

( ei t.imlx w e li.ix e to ae e epl the l.ic is ( it the 11 m v ei se 
111 tlu ir hisloiu.d se'epieiici , but x\(' h.tee to do 
seinu'tliing more th.ui <ic( e))l them - we have tirst 
lo diseoxcr Ihem be-feue we e .m .it e (‘pt Hum And 
ol the niajoi poitioii til those l.u ts we ,iri' still inl- 
aw. lie, as the* limd.imeiit.d e eeidi.ulu (uais ot con- 
ic mjioiaiy |ihilosophe'is .dmnd.intlx lestilx' 

lad to suggest th.d we* .Ue' ‘ IKd to .tsk w llV ” IS 
fo I'omniit lie'.isoii against the ndelligence That 
kl 7 V lu'U'sy w.is once* peijud.ii m the elicle's of jUeUls 
olfhodoxy, and it li.is oe e .isieaialh inf('ete*d the more 
epuuican 01 more* pessinustu lx [x' of .ignostie Hut 
this nu'rely ue'g.dixe* attdiule- will ne\e*i salisf\ ft 
is very laigely because man has asked why th.it he 
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li.is i)ro<4r( SNt rl, and il is brcaiist' lit‘ is still (<ind 
ri^litl\j dismal isIk (I with the aiiswcis gi\«ii that he 
( nnlimii 'I to .idvaiK r 

'lh(i( m<i\ t OIK <‘i\ .ibly b(' a liinil to the .icijuisi- 
ti(Jiis and inliTpn talioris of a hnite mind , but man 
IS tis \el so e\idciitly m Ills infaiiLS iiKmfallv, 
ps\ L liK ,dl\', .md rviii poldu.illv, that ue ai«‘ m no 
immedi.itc (langi i of knot king oiii laads .igamst 
that possibb pK destined bairiia to jtiolitabk* m- 
<[1111 \' Noi do I foi one bt'he\ (“ 1 hat any sm li barru r 
exisLs I liric is nnindestly an Unknt>un, but I 
should hisitatL- todcseiibo it as Ihf I nknowable 
A \\A MI '111 nv 

Howstnan, l''imlon. lAsnx 

I AM M‘iv glad to aeropi Mi I ilb\ ’s disi l.imu'r 
1 did index'd associate his <wohili<»n ol ( oust uuisiu ss 
willi a (Kitam lhcoi\ ol “ cmiigoiKi ” made famous 
m .111 .iddnss to the I ’s\ ( hologu al Sistioii of (he 
Ihitish \ss(Kiation List Mar I did not mean to 
suggest that Ml I ill)\ 's lh(oi\ was obsi mantist oi 
flcgiiialK llli KlVIhWIK 


Transparency ot Lliiuuls and dolour of the Sea. 

lx .111 eailui note m Naii'ki (No\ jj, 1021, 
\ol To.S, p pij) I jxanted out th.il tlu' se.ilLi'rmg 
of light m its ji.issage llnoiigli .1 h(|md resulting horn 
the local IliK Illations ol density, (he magnitude ot 
whuh is giM n b\ the haiislcm Smoluchowski u latioii, 
should en.ible its ti .iiispai c iic \ to be (kletmmed for 
thc' ]).irts ol (lie spe< liiim m wlm h it does not I'xeri is(‘ 
selecli\e absoiption 11 should bi' mentioned tli.it 
m making an expeiinu nt.il lesi of this point, account 
has also to bi' t.iki n ol the scatte mg resulting lioiii 
the amso1ro])v ol the molecuk's ,o.d that tlieri' is 
an im])ort.mt dilleienee' bi'twc'im this .md the se.ittei- 
mg due to d( iisitv - llurtii.itioas 1 he oiient.ition- 
scatteimg is almost (ompletely unpoi.iiised and is 
therefore distributed syinmeti icallv 111 all due* t.ons 
d’ho di nsity-sratteiing is polaiiscd .md is Iwue .is 
intense longitudmally as m a traiisMUsi' dir<'(.tion 

'rill' (oellicicnt of extiiK tion ri'siiltmg tioin the 
]omt elh'i t ol both tyjies of si.dteimg i.m be calcu- 
l.iti'd theoielKalh" if the c oinpressibiliti , lehaclive 
index, and the r.itio ol the components of polaris.i- 
tion in the tiaiisveiscly*s( att< red light an* known 
'Faking the case of bcn/i'iu' .is .m (‘x.iinjile, tin* c o- 
elluu'nts of extmition i .ili iil.ited toi the and 

4338 lines of the meicim spectium, whuh fall m 
regions m which theie is no selective absoiption, .in* 
lespectiM'ly 0-00022 and o oooix) I hi'si' v.ilues agn-e 
verv closely with tin- n'K'iit eNjiermumt.il deti-rmina- 
tions of Martin, and form .1 sinking lonlum.ition of 
the theor\ 1 here is httk' doubt th.it the obseivcd 
transp.iienc\ of 111. my other lupiids wall snnilarlv 
be found to be m .igieemeiit with theory when ac( mate 
data ai e .i\ .iil.ible 

The i.ise ol water is of spixial interest Ol all 
ordm.iry liquids it is the oiu' tor whu h tlu- (oelluient 
of seattenng is sm.illest, .md is therefon* most alloc ted 
1)V tr.ices ot seleitne .ibsor])tioii 1 here is an 
absoiption b.md which is cle.iilv maiked u]} to o 3//, 
and it IS possible that tr.iccs of it ( xti’iid into the 
blue legion ol the speilium For the 1338 hue, the 
coelheient of extnu lion i .ik iil.itcsl tlu'oret ic .illy is 
o oooolj .md Martin’s observi-d v.diii' is 000012 It 
si'iMiis jnobable tli.it .1 little* l.irtlu-r out m the violet, 
the ti.mspaiency m.ay agree more closely with that 
cleiived lioiu tlu* I1 k‘oi\ ot si.itteiing 

'the newer d.ita now available enablc's a qii.mtit.i- 
tive test to be* made of the tlus^rv put forw.ird by 
me* m .1 recent paper (Proc Ro\ Soi , Ajiril T022) 
that the blue colon 1 of the deep sea arises from the 
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molecular bcatt(*rmg of sunlight m water, the thic^k- 
ness of the cflectue layer being determined by thc 
attenuation of the sun’s i.iys as they penetrate into 
the lujuid Thc tentative calcul.itions made m that 
pajier h.ive now bec'ii revised the tabic* shows the 
theoietical .iIbc*do of oci'.m water exjiressed in terms 
of the ecpiiv .ilc*nt si.dti'rmg b)' dust-fr(*e an at 
noimal tc mpc*i.ituie and j)r(*ssute 
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It is ( vidc*nt fiom Ilu*se figun's that thc blue of the 
s(*,i would be* much moie s.itur.ited than the blui* of 
the* sky, which is tlu* stamhiid ol compaiisoii 'Fhe 
hc*ight ol the homogeneous atinosphen* bc*mg 8 
kilonietrc*s, the se.i would be .ibout half as blight as 
the /(*nith sky on a clear day Fins agiees well 
with the photometric deteimm.it 10ns made by 
I IK kiesh during aeiopl.iiu* flights ovei dccj) oi e.m 
watei ill the Atlantic. (J s/mys/nwaa/ Joniniil, \ol 
pi, I'do. p ii<)) Liu ki(‘sh makes it ile.it that 
tlu' gu*.iler part ot the observe-d lummos’ty of w.it(*r 
viewed perpeiidic ulai ly n*.illv aiises from hght 
dillused iipw.iids from within the w.iter llis 
deti*rminations thus af)pc*at to furnish a (piantit.itive 
jirool of the theory w'hich attributes tlu* colour of 
the dec]) sea to molecular sc .it teiiiig of hght 

U V Kamw. 

210 P.»nvb<i/.ii Slieel, U.ilcutla 

Telescopic Observation of Atmospheric 
'I'urbulence. 

1\ his ic< (‘111 ( ontiibnlioii to meteoiology, " f’h\su s 
of tlu* Air” (US Weather Ihiieau, W.ishingtoii), 
|■’rol l[um])hi<*\s rcTer*^, m (h.i])Leis 1 r, 12, .md 13, 
iiiulei tlu* gciier.il lu .uhngs ot ” Whnd Lasers ’ 
(|) 2i<)). ” W’lid Pillows” (p 221) ‘‘ 1 laronu'tru 

Ki])])l<*s ” (p 228), and ‘‘Six'ti.il ('loud h'orms ” 
(p 2()()). to tlu* demoiistiatioii by llehnholt/ (tr.ms- 
lat(‘d by (.devi'l.ind \bbt*, ” M(*( h.mics of tlu* L.iilh’s 
At mos]>h('re,” Smithsonian Institution, i 8()T) that 
‘‘adpKc'iit lavers ol an diflc'i abiiqilly lioin ('.u h 
other 111 tempt r.itme, humidity, .md density, and 
lh(r(*foie may .md ottc*n do glide oyer e.uli other 
wuth .1 w.iV(*-j)rodiicmg c-lleet ” Prol lliim- 

phrc*\s pro< (*(*ds, (_)f course, to .issoci.ite these* demon- 
stiatious with tlu* ])ioblems oi atmosjitu'nc tutbuknee. 

May I be .illowed to ])oinl out, howe\(*i, that it 
is e.isi*, .IS stated by Prof 1 lumphieys (p 2 r(j), 

that ” the*^(* .iir waves .ue s.’cn only w lu'ii tlu* con- 
ditions of humidity .it the mteil.ice .lu* . just 
right” for thc c oiulens.ition ol visible (loads -I 
speak from tlu* (*xpc*ru'n( i* ol pt'rson.il obseivations 
coy(*rmg, intermittently, a jienod of iipw.irds ot 
twenty jyears these " Whiuf Ihllows ” or ” Air 
\Vay(*s ” of llelmholt/’s demonsti.itions .in* .dways 
leadily visibk* m tlu* .ibseiiee of clouds 'I lu* v.irioiis 
dir(*c tions of their tlowmgs, ,md tlu* order of their 
temporary stiatilu .ition, .ire aceur.itely legible by the 
method I c*mplov oi a proiected telescopu 1111. igc* ol 
the sun loi tlu* purpose ol their observation 'Fhe 
” cautious avi.dot,” instead of succumbing to the 
idea that he needs must lly m the fan* of ” unknown 
dang(*r,” sliould know that tlu* early st.igc-s ot. turbu- 
leiu i* aic— if only the sun is uiielouded -at all times 
coiispiciuMisly and spontaiu*ously r(*c oginsable by this 
veiy simple method of obseivation 

('aiiiarini O Sri'.vi.Ns 

'Fhe Pl.ain, Pxiar’s Hill, Oxford, August (). 




Hesperopithecus, the Anthropoid; Primate of Western Nebraska. 

By Prof. Henry Fairfield Osborn, American Museum of Natural History, New York. 


E very discovery directly or indirectly relating Book of Job (xii. 8), “ Speak to the earth and it shall 

- to the pre-history of man attracts world-wide teach thee.” In brief, I advihcd .Mr. Bryan to drop all 

attention and is apt to be received either with too great his books, as well as Ins attempts t<i grasp tlte meaning 

optimism or with too great incredulity. One of my of the diversity of opinion among scieniifu- w'riters, and 

friends, Prof. G. Elliot Smith, has perhaps shown too to inquire of the eartli only Vhat it had to teach him. 

great optimism in his most interesting newspaper and I added that he would not necessarily lose his religion, 

magazine articles on Hesperopithecus, while another but that he would certainly become an evolutionist, 

of my friends. Dr. A, Smith Woodward, has shown too I presume it is widely known that Mr. Bryan 
great incredulity in his article in Nature of June lo. native and prominent citizen of the State of Nebraska, 

It IS in rcjily to both these extremes that I ha\e and it is certainly a humorous ('oincidence that on 

especially prepared for Nature additional information March 14, only nine days alter my advice was given, 

regarding the fauna and habitat of this new Primate, I received from the western jiart of the State of 

and additional figures to show the compari.son between Nebraska the tooth from which has been named the 



tifi I --Upper Miocene and Plioci no (listiibulion of the Sticpsieeunc and llippotiapme .Aatelopc". Known distribution 
III blaek, liy|M)tlieti(.rl niigr.'ition atca in oblique lines 
X, Region of we^tem Ni br.-isk.i, Snake Creek beds, site ol the discovery ol the Hesperopithecu, tooth 


the .small, \s at er-worn, type tooth of the genus (Eig. 2, Ape of the Western World (Hesperopithecus). ■ This 
1-4) and the teeth which most nearly resemble it. is the very first evidence, after seventy-five years of 

Fir^t, a word regarding the time and circumstances continuous search m all parts of our great western 

of the discovery of this Primate which happen to have territory, ol a Primate of any kind above the ranks 

a humorous sicie. Fresh and very violent attacks on of the numerous Lemur -like and Tarsius - like lower 

the Darwinian theory have been made during the last Primates which have long been known in our Eocene 

two or three years all over the United States, especially beds. 

under the leadership of Wdliam Jennings Bryan, a While w'c have all eagerly looked forward to sueh a 
man of ingenious and fertile mind and persuasive discovery, and I have always regarded it as possible, 

powers of oratory, giftcd*as a politician and as a religious 1 havx never regarded it as probable, for the reason that 

advocate. As an opponent to Darwinism, Mr. Bryan’s the higher Primates, seeking the protection of forests, 

attack culminated in his very carefully prepared article never venture out for long distances on the plains; 

m the Ne 70 York Times of Sunday, February 26, 1922, moreover, accustomed to a forest fruit supply, they 

in which he ably fortified his position by long quotations would have been oxjiosed to great dangers in migrating 

from Prof. W. Bateson's Toronto address recently from Asia to western North Amenc a except by tlie aid 

published in Nature (April 29, p. 553), and by other of a continuous forest belt or of a rather dense forest 

critics of Darwinism. The following Sunday, March 5 , 1 and sav^anna belt bordering a plains belt. In 1910 I 

replied to Mr. Bryan, and realising that quotations from published in my “Age of Mammals” (page 336, 

the highest scientific authorities in the world would not Fig. 156) a map, whicli I now send to Nature for 

have the slightest influence upon him or his followers, reproduction (Fig. i), wilh*mdications of such a life 

I referred him to the writings of St. Augustine, also to belt for animals of the plains — antclop e^ nd horses ; 

the Holy Scriptures, and especially to a passage in the adding an X to show where HesperopitheoPwas found. 
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Since 1910 additional discoveries have been made 
which tend to indicate the existence also of a continuous 
forest and savanna belt between eastern Asia and 
western North America (black area and oblique lines), 
for we Jiave found animals related to the strepsicerine 
and hippotragine antelopes, to tJie plains ungulates 
remotely related to the kudu, to the sable antelope, 
and to the eland ('raurotragus). We have also traced 
the migration of two kinds of forest- and savanna- 
living mastodons over this entire region, namely : (i) 
of proboscideans closely related to the M. an>ernensis 
of southern Europe, to the M. uvalensts of India, and 
to the M. mirificus of western Nebraska, specimens of 
which have now been found in the very Snake Creek 
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three kmds of antelopes and of the two kmd$ oi'mas- 
todons above mentioned. Finally, of- -fhe utmost 
rarity are the remains of the Primates, because during 
the eight seasons of continuous and expert search we 
have only discovered two teeth, namely, the tooth now 
regarded as a third superior molar of an old individual 
of Hcsperopithccus found by Dr. W. D, Matthew in 
1908, and the type tooth of Hesperopilhecus karoldcookii 
found by the geologist Harold J. Cook in 1921. We 
are this season renewing the search with great vigour 
and expect to run every shovelful of loose river sand 
which composes this deposit through a sieve of mesh 
fine enough to arrest such small objects as these teeth. 
Even by this most laborious and painstaking method 
I, « the probability of finding more 

^ c material is not very great, for the 

i I reason that the anthropoid Primates 

I “ have always been very clever and 

5 .y resourceful animals, climbing into 

trees in times of flood, avoiding 
the low sandy levels and water- 
courses where ungulates are trapped. 

Before re-examining the new 
figures (Fig. 2) of the llespcropi- 
thecus tooth, may I quote verbally, 
with some unessential omissions, 
my own original charai'tcrisation 
of the tooth, for which 1 alone 
am responsible. 



beds in which Hesperopilhecus was discovcicd, also 
(2) of the true forest-living pioboseideans of the genus 
Mastodon recently recognised m the Snake Creek beds. 
A true elephant (A. hayi), which resembles the Elephas 
planif rolls of the Upper Swaliks of India, has been 
found in more rerent deposits. 

From these relatively nesv and most significant 
discoveries we may characterise the Snake Creek region 
of western Nebraska, in Middle Pliocene time, as in 
the belt of the south Asiatic forest, savanna, and plains 
fauna, which extends two-thirds of the way around the 
entire globe, from the region of Britain to the central- 
west region of the United States, and probably right 
across to the Atlantic coast. The plains element m 
this fauna is extremely abundant, especially the 
Hipparionf somewhat more rare are the t^e horses 
(Pliohippus), and still more rare are the renAs of the 
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This second up])er molnt tooth is 
very distant from the gonlU type, 
fiom the gibbon type, fioni the orang 
type , among evisting anthropoid apes 
it IS ncaicst to of tlio ehimpanzee, 
blit the tesemblance is still very 
remote. . Thus the proportions 
of the molar crown of the Ilespcio- 
pi thee us type are about the same^as 
those in tile Homo sapicvs mongp- 
loidcHs type There is .dso a distant 
human rebemblancc in the molar 
jiattern ot Hespei opilhecus . to 
the low, basin-shaped, Lhannellcd 
e.iown in certain examples of Homo 
sapicui, Ihit the Hesperu])ithecus 
molar cannot be said to ii-semblc any 
known type of human molar very 
(.losely. The author agrees with Mr. 
Cook, witli Dr Ilellman, and with 
Dr Gregory, that it lesembles the 
human type more closely than it does 
any known anthropoid ape type ; 
consequently, it would be misleading to speak of this 
Ifesperopithecus at present as an anthropoid ape , it is 
a new and indejionclent type of Primate and v\e must 
seek more matenal before we can determine its relation- 
ships It is certainly not closely related \o Fithccanthyopus 
erecttisw the stimture of the clown, for Pithecanthropus 
has a .single, conti acted ciowu in which the superior 
gnmfing surfare has a limiled crenuKxted basin, wdiereas 
] Icsperopitheciis lias a widely open crown with btoadly 
channelled or lurrtiwed margins, and a postero-internal 
crest suggesting the liypocbne of a higher Primate 
form, . . . 

The type description, as published in the American 
Museum Novitates, April 25, 1922, requires little or 
no modification as a result of two months of inten- 
sive research which has been devoted to this tooth, 
detailed results of which will shortly be published 
by my colleague, Prof. Gregpry, The accompany- 
ing new illustrations (Fig. a), prepared especially 
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for Nature, are phdto^pliS' ^ a rj^ost coffvintemg 
character, in which the Hespcfopi&^'s molar (Fig. 2, 
1-4), in three aspecta, is pkeed directly between 
corr^onding molars of a chimpanzee (right and left) 
which most nearly resemble it. It will be seen at once 
(i) that the Hesperopithccus molar, although greatly 
water-worn, has entirely different proportions from the 
chimpanzee molar : it is much broader transversely ; 
it is much narrower in the fore-and-aft dimensions. 
This affords positive evidence that Hesperopithccus 
had a shorter facial region than the chimpanzee. In 
this respect it approaches the mongoloid human type 
(Fig. 2, 5) more closely than it docs any of the anthro- 
poid ape types ; (2) the roots of the llesperopilhecus 
molar are much more robust and more human m pro- 
portion than those of any of the frugivorous apes ; (3) 
the upper molar of Hesperopithccus, while resembling 
the upper molars of certain American Indians of 
mongoloid type in several absolute measurements, 
differs widely in the more asymmetrical form of the 
crown, which is broader in front and narrower behind, 
whereas in the mongoloid human molars the crown is 
more symmetrical ; (4) the type upper molar of 

Hesperopithccus differs from the corresponding molar 
in the Tnnil Ape-man (Pithecanthropus) (Fig. 2, 3) m 
nearly all its absolute measurements ; but it resembles 
the Pithecanthropus molar in the great size of the 
internal (lingual) fang, also in the wide separation of 
the internal (lingual) and external (anterobuccal) fangs. 
It also resembles Pithecanthropus in the evenly concave 
depression ot the grinding surface, which is cpiite unlike 
the ridged lorm of the grinding surface observed in a 
chimiianzce molar (Fig. 2^ 2-6) ; (5) as for the com- 
})anson suggested by Dr. Smith VVoodward with the 
third lower molar of the Pliocene bear (llyeenarctos), 
the differences arc so fundamental that it is difficult to 
find any single point of agreement ; the molar of 
Hesperopithecus very clearly conforms to the flattened 
tritubercular to quadritubercular type which character- 
ises all the upper molars ot anthropoid apes and of man. 

Thus, after making due allowance for the characters 
resulting from the prolonged natural usage of the 
Ilesperop.t uccus molar, also for characters due to long 
exposnii' to I rosion and stream action, and to percussion 
by the sharp sand of the river bed, there nevertheless 
remain fi\e outstanding characters, as well as many 


highly significant details of character, which tend to 
show that this tooth belongs to one of the higher 
Ffimates, and that this genus ultimately may be 
included either within the Simiidie (anthropoid apes), or 
near certain ancestors of the HominideC (human stock). 

I desire to summarise with emphasis my original 
statements about this tooth, namely, that among exist- 
ing anthropoid apes it is nearest to of the chimpanzee, 
but the resemblance is still very remote . . . that the 
proportions of the molar crown ot Hesperopithecus are 
about the same as m Homo sapiens mongoloideus 
(American Indian) type . . . that there is also a distant 
human resemblance in the molar pattern of Hespero- 
pithecus to the low, basin-shaped, channelled crown in 
certain examples of Homo sapiens . . . that the 
Hesperopithccus molar cannot be said to resemble any 
known type of human molar very closely. It is certainly 
not closely related to Pithecanthropus erectus in the 
structure of the molar crown ... it is therefore a new 
and independent type of Primate, and we mu<it seek more 
material before we can determine its relationsh.Jis, 

My original characterisation and description have 
been fully confirmed by the intensive research of the 
past two months. I have not slated that Hespero- 
pithccus was either an Ape-man or m the direct line of 
liuman ancestry, because I consider it quite possible 
that w'e may discover anthropoid apes (.Simiida;) with 
teeth closely imitating those of man (Hominidaj), just 
as we have discovered in the true Piltdowii man 
(Eoanthropus) teeth closely imitating those of the 
chimpanzee. There are .so many ( risseross adaptations 
of this kind among the mammals that we can never be 
sure about the family relationships of an animal until 
we secure not only the teeth but considirable parts of 
the skeleton as well. No anatomist in the possession 
of Pithecanthropus molars only would have discovered 
the human resemblance whii h is indubitably established 
by the roof of the cranium, by the shape of the bra^, 
and by the shape of the thigh bone. For similar skel^l 
parts of Hesperopithecus we are making most deter- 
mined and prolonged search in the type locality ; it is 
not at all jirobable that the desired evidence will be 
easy to secure. Until we secure more ot the dentition, 
or part.s of the skull or ot the skeleton, we cannot be 
certain whether Hesperopithecus is a member of the 
Simndai or ot the Homimdsc, 


Science in Egypt. 


By ( ol. IT. G. 

'"PHl'^ important part w'hich modern science can play 
F in the economicaii development of natural re- 
sources IS generally recognised to-day, but nowheie 
may this be seen more clearly than in h'gypl, with its 
subtropical climate, its controlled water-supply, and its 
immunity from the vagaries of the weather wdiich 
affect more northern latitudes. Here a population 
w'hich in 1882 was under seven millions has now grown 
to more than twelve millions, and inhabits a cultivable 
area which does not exceed seven million acres all 
intensively cultivated ; for much of the area, which 
was formerly flooded annually and then furnished a 
single crop after the river bad fallen, is now under 
perennial cultivation with R supply of water at All 
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seasons, and ( onst quently u]) to five crops in two years 
are taken from it. Under these conditions the most 
economical use of the material resources that science 
can devise, and all the improvements that it can 
suggest, are of the utmost importance to the country. 

During Egypt’s period of finaneial diffiailty the pro-''’*^ 
vision for scientific work w^as veiy meagre, but with' 
the reorganisation of the irrigation and the introduc- 
tion of reforms, an improving revenue enabled gradu- 
ally increasing grants to be made to state departments, 
and many of them have, during the past thirty years, 
established services in which scientific work of value 
and importance has been carried on. 

Some scientific work had been initiated at a much 
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earlier date, for the medical school at Qasr el Aini was 
established early in the last century, and about i8(^ 
a 20-centimetre astronomical refracting telescope l;iy 
Brunner of Paris, with an equatorial mounting, w'as 
set up at Abbassia ; a four-metre base-bar together 
with two 40-ccntimetre theodolites and a portable 
transit instrument liy the same firm were purchased 
for the survey of I'^gypt which was then projected, 
but which did not become an accomplished fad until 
about fifty years later. 

To-day there are at least a do/en services occupied 
primarily with work of a sdcntifu character. 

The Survey of I'^gypt is the successor of the earlier 
surveys of 1823, 1853 and 1878, but none of the.se were 
ever completed nor had they any scientifically organised 
control. It now comprises the cadastral survey, the 
topographical survey, the desert survey, and the geo- 
logical survey. 

The cadastral sur\cy is of special importance in 
Egypt on account of the high value of agricultural land, 
and the eX;ceptional degree of subdivision of the hold- 
ings. The network of triangulatidn on which it is 
based now covers the Nile Valley and Delta, and is 
controlled by the first-order triangulation now in pro- 
gress, which is of the standard demanded in inter- 
national geodetic work. The topographical survey 
utilises the material provided by tlie cadastral survey 
and adds to it all topographical information besides 
extending the maps beyond the limits of the cultivated 
land, to meet the needs of different branches of the 
public service. There are now published .senes ot map 
sheets on .scales of i : 2500, 1 : 10.000, and t : 50,000, 
covering all the inhabited area ot the country, while 
other maps on scales of i ; 250,000 and i : 1,000,000 
include the large areas of desert as well. 

Survey work as it is extended into the desert assumes 
a special character, for on account ot the large areas 
to be covered, the difficulties of transport, and the 
aBsence of all artificial topographical features, special 
methods of surveying have lieen adopted. This work 
is now in the hands of the Desert Survey, which also 
undertake the precise location and demarcation of 
prospecting and mining areas leased by the Govern- 
ment. 

On the highly cultivated alluvial plains of the Nile 
Valley and the Delta accurate levelling is of special 
importance, so a network of levelling of high precision 
has been carried over them and extended into the Sudan 
along the Nile. Besides this the cultivated area through- 
out Egypt has been contoured at 50 centimetre intervals. 
At the headquarters of the Survey of Egypt arc draw- 
ing, photographic, and printing offices in which are 
produced the maps of the v^arious surveys and also 
those which are required by the geological survey and 
by other State departments. 

In 1896 a geological reconnais.sance of Egyptian 
territory was authorised which, at the end of five years, 
developed into a geological survey. The staff has 
always been small, but a very large amount of valuable 
work has been done under the difficulties and limita- 
tions imposed by desert travel. 

Not only have the mineral resources of the country 
been located and described,^, thereby becoming available 
for commercial purposes, such as the phosphate de- 
posits in Egypt and manganese d^pojuts in Sinai, but 
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ourf'knowledge of the structure and stratigraphy of 
north-eastern Africa has ‘been greatly advanced, 
and the interesting fauna of Lower Eocene age which 
was brought to light in the desert to the west of the 
Fayum has greatly extended our knowledge of the past 
history' of the Afncan continent. Geological work has 
been carried out for several years in connexion with 
petroleum research in the Red Sea area, and the results 
liavc been published m various reports. The records 
of the geological survey and the collections which fill 
Its museum provide a store of information relating to 
the structure and stratigraphy of the Nile Basin and 
north-eastern Africa. 

The Physical Department, which until a few years 
ago was part of the .Survey I)epartment, and is now a 
part of the Ministry of Public Works, includes the 
Ilelwan Observatory with its time service, the meteoro- 
logical service, the service of weights and measures, 
and the hydrological investigations m connexion with 
the Nile. The observatory, which was formerly at 
Abbassia, was removed in 1904 to Ilelwan, 20 km. 
south of ('airo, because the building at Abbassia was 
wholly unsuitable and the extension of the electric 
tramways to its neighbourhood prevented all magnetic 
work. In it the 30-iruh reflecting tele.scope at Ilelwan 
IS employed m the photography of southern nebulae, 
of comets when they appear, and of Jupiter’s eighth 
satellite, which has been observed almost e.xclusively 
by Greenwich and Helwan since its discovery. 

The time service is also directed from the observatory, 
and the observatory clock transmil.s the noon time 
signals which are utilrsed at Cairo, Alexandria, Port 
Said, and at Khartoum. Magnetic observations are 
carried out both by means of rnagnetographs and by 
weekly absolute determinations. The meteorological 
service of Ivgypt and the Sudan includes, besides the 
central observatory at Helwan, 57 ( hmatological 
stations, of winch 23 are in Egypt, 27 m the .Sudan, 
and 7 m Palestine, and about 230 rainfall stations in 
Egypt, the Sudan, and .'\byssmia First established 
to study the conditions determining the Abyssinian 
rainfall, and consequently the Nile Flood, it has now 
a much wider importance and is one of the recognised 
national meteorological serv’iccs. 

The increasing demands of agriculture and its de- 
pendence on the supply of water provided by the Nile 
have necessitated a higli precision in iivcr-gaugmg, 
and the hydrological work which this involves is now 
centred m the Physical Department, where the records 
of 70 river-gauge stations are discussed, and hydro- 
logical investigations are undertaken. The storage of 
w'ater m the valley of the Nile at various points, the 
need for accurate measurements of the disi'harge 
throughout the low stage of the river, the study of the 
effect of turbulence in the water at flood stage, etc., 
present a series of physical problems which are of direct 
importance to Ivgypt, as well as being of great interest 
to many other countries. 

The department is also charged with the inspection 
of weights and measures throughout the country, and 
the prototype standard metre and the secondary 
standards of length, which were acquired for the pur- 
pose of the Survey of Egypt, are now kept at the 
Helwan Observatory, where any comparisons desired 
are carried out in a well-equipped comparator house. 
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Weights are compaffed with standard copies the 
observatory, and sets offertilied weights arc supplied 
to all who require them. 

The Government analytical laboratory and assay 
office undertake a large amount of important; work 
which falls under the headings of (a) chemical and 
ph)'sical inspection of materials ; % technical chemical 
consultations ; and (c) experimental research. Stores 
and materials of inferior quality frequently find their 
way on to the higyptian market, and only by the 
systematic analysis of material tendered can these be 
eliminated and economies effected. To the same end 
the technical clauses in specifications governing supply 
bv contractors are drafted by the staff of the laboratory. 

The (hcmical work carried on in connexion with 
criminal investigation and other legal matters forms a 
branch of work which demands much time and great 
care. Recently published reports indicate that the 
consultative and research work is at present mainly 
related to questions affecting petroleum, and the 
de\elopment of petroleum resources in Kgypt has given 
rise to an inc[uiry into the actual conditions under 
which petroleum products are used in Egypt, w'hich 
was undertaken by the laboratory. The small refinery 
wliK'h the I’igyptian Government has recently installed 
at Sue/, to deal, m the first instance, with royalty 
petroleum only, but with a view to its ultimate exten- 
sion if that IS found to be desirable, is also under the 
supervision of the director of the laboratory. 

The first medical school in Egypt was formed in 
1827 at Abu Zabel by Clot Bey, a French doctor in 
the service of Mohammed Ah, and ten years later it 
was transferred to Qasr cl Ami on the south side of 
fairi), where it still remains. For many years the 
number of students was small, but of late the school 
has been much enlarged and the number now' amounts 
to 387. Attached to the school is the Qasr el Aim 
hospital, and these two form an important centre of 
scientific work in the country. There are now m the 
medical school well-staffed dejiartments of biology, 
physics, chemistry, anatomy, physiology, pathology, 
and pharmacology, and m all of these not only is 
instructioii given to students but research is carried on 
by the stalf. 

Although the number of scientific men in the institu- 
tion has until recently been too restricted to admit of 
mu( h research being undertaken in addition to teaching, 
several important investigations have been earned 
out ; among these may be mentioned the study of 
the anatomy and racial characteristics of the ancient 
Egyptians, and of those neighbouring races whose re- 
mains occur 111 the cemeteries of the Nile Valley, and 
the comparison of them w'lth the present inhabitants 
has added greatly to our knowledge of the Mediter- 
ranean peoples ; the investigations which have been 
carried out of the life history of Ankylostoma and 
Schistosomum (Bilharz.ia) have done much to place our 
knowledge of these on a sound basis, the Bilhar/ia 
organism having been discovered in these laboratories, 
while work of no less importance has been done on the 
treatment of the diseases which arc caused by these 
parasites. Valuable w'ork on pellagra has also been 
done ‘recently. Not only is there much more to be 
» investigated in thie interest of Egypt itself, but the 
special condit^^^jis, climatic, racial, etc., which occur 
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there provide opportunity for many promising lines of 
research. 

The Department of Public Health, which dates from 
1886, is also actively working in the same scientific 
field and, in addition to the administrative work which 
it carries on throughout the country, maintains several 
branches specialising in scientific work. Under the 
director of the laboratories ot the department the 
water service carries out a regular inspection of all 
public water supplies, whether in the hands of the 
(iovcniment, municipalities, ('ompanies, or private in- 
dividuals. The examination of substances having a 
direct bearing on c|uestions ol In giene, slu h as foodstuffs, 
drugs, etc., is also undertaken m these laboratories, as 
w'ell as the chemical and bac'teriologa al examination 
of w'ater. 

Here too research on the mam diseases of the country, 
ankylostoma, bilharzia, and typhus, is in progress with 
the eo-operation of eminent spcdalists, and in this 
connexion the recent work ol the late Mr Iku ol and 
of Dr. Arkwright will be lecalled. An antirabic insti- 
tute provides for the treatment of persons bitten by 
rabid animals, 'J'he annual reports of the Department 
indicate the wide scope of the siientific investigations 
which have to be undertaken in the course of its w'ork, 
and highly expeit assistance must without doubt be 
employed if they are to be brought to a succ'essful 
conclusion under the peculiar conditions which an 
and subtropical climate provides. 

The special conditions which obtain m Egypt, a 
highly fertile soil, a controlled water supply rendering 
agriculture independent of rainfall, and a moderately 
hot climate, form the foundation of its agricultural 
wealth ; the prosperity of the country depends on the 
efficiency with which these favourable conditions are 
utilised, and to this end the irrigation engineer, the 
entomologist, the economic botanist, and the agricultural 
chemist are working m co-operation. Perennial irr^-* 
tion has now been extended until about half thne 
cultivable area is supplied with water at all seasons of 
the year, w'lth the result that m normal years about 
32 per cent, of that area is occupied by cotton. It 
Will be evident therefore that the scientifii institutions 
of the Ministry of Agriculture are of the highest 
national importance, and on their efficiency Egypt’s 
prosperity must mainly depend. 

In 1919 a Cotton Research Board was appointed 
with the object of bringing together the heads of all 
the technical departments whu h were interested in the 
cotton crop, and to ensure that all problems relating 
to it were dealt with as adequately as po.ssible. It 
was also to provide laboratory ai coinmodation for 
investigators engaged in research on (otton. In its 
first annual report published last )ear the experimental 
work upon cotton which had been undertaken was 
reviewed, and a programme for furtlier work at the 
scientific institutes of the Ministry was outlined. These 
institutes include laboratories, experimental farms, 
gardens, etc. 

The chemical laboratory of the Ministry, which 
undertakes examination and study of soils, water, 
manures, feeding stuffs, and agricultural products, is 
situated close to the botanical laboratory and the 
experimental farm. The work carried on at these has 
for its object the improvement of cotton, wheat, and 
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other crops which are grown in the country, on the Tlie scientific diagnosis and investigation of animal 

basis of field selection combined with self-fertilisation diseases are carried out at veterinary pathological 

and hybridisation. One important and promising laboratory which was opened in 1904, and the Serum 
research which is in hand is the effect of the gradually Institute, which dates from 1903, provides the anfi- 
dirninishing '' sharaki ” (waterless) period on the cattle-plague serum required for the immunisation of 
soil flora. Propagation in bulk of improved strains cattle against cattle plague both in outbreaks and as 
of wheat and cotton is arranged with the State ex- a preventive measure. 

perimental farm and with selected private cultivators. Outside the State departments science is not widely 
The fungoid and bacterial diseases of Egyptian crops represented in Egypt. There are a few scientific 
in general and of cotton in particular are investigated, societies, of which the oldest is the Institut d’^gypte, 
and means for their control are devised and tested. which was founded in 1859 ; its object is the study 
The supply of trustworthy cotton seed of the best of all that concerns Egypt and the surrounding countries 
growths is so important in order to produce a high from the literary, artistic, and scientific points of view, 
quality of staple, and the opportunities of mixing good The Geographical Society was founded m 1875 and 
seed with inferior qualities before it reaches, the culti- publishes bulletins and memoirs at intervals. In 
vator are so many, that the Ministry actively interests 1925 the fiftieth anniversary of its foundation is to be 
itself in the matter, througli the botanical laboratory. the occasion of an international geographical con*,^ 

To this may be added the imjiortant work which fercnce. 
is being done on the flowering-curve method as an The Cairo Scientific Society, founded in 1898, is an 

. index to t!ie effect of environmental conditions; or active institution which meets fortnightly throughout 

investigations of tlie causes of bud-shedding; and on the winter half of the year and publishes its proceedings 
the root systems of cotton plants. Similar attention rc\on\\\\y Cairo Scientific Journal At Alexandria 
is being paid to millet, rice, opium poppy, beans, and a hydrobiological institute has been recently estab- 

sesame ; and sugar cane will be added shortly. hshed, and much important work awaits the scientific 

The Entomological Section undertakes the study and research which should be undertaken there. But these 

investigation of insect pests and advises on methods are all too few for the needs of the country, and their 

for their control. The fumigation of all cotton seed paucity suggests a lack of appreciation of the import- 
produced in the ginneries of Egypt is also controlled ance of scientific knowledge. 

by this section, and samples of the seed obtained from In spite of difficulties due to the w^ar, which Egypt 
ginning are sent to it for germination and examination has experienced in common with most other countries, 
for worms. science has of recent years been playing a more and 

The work of the horticultural so^ion should also more important part in the development of the country 
be mentioned, for in it much work is being done in and its resources. The conditions there prevailing 
introducing and acclimatising new species or varietie.s often differ widely from those which have been studied 
of trees, and farm and garden plants. in other countries, and much research by si'ientific 

Thus a beginning has been made to provide the men of higii training and wide experience will be 
scientific organisation nccessar>' for the development necessary before the many problems which present them- 
of agriculture on sound lines, but something on a selves arc solved. Such work is not in the interest 
larger scale will be needed before it can be adequate to of Egypt alone, for much that is done there will, if it 
the country’s requirements. In these institutions a is of a high scientific standard, be a permanent addition 
number of questions of fir.st-ratc importance to the to the general stock of knowledge. Egypt m the past 
Egyptian cultivator are under study, such as the effect has benefited largely by the seience and technieal skill 
on the cotton crop of .1 higli sulisoil water-table, of w'hich has been gradually built up by generations of 
rotation in irrigation, of rediu ed w'atering, and many students in many lands, and .she may now furnish 
others, and for their satisfactory solution ‘the provision her own quota in return by scientific research in the 
and efficient maintenance of a highly trained and many fields of inquiry which the Valley of the Nile 
experienced scientific staff'is essential. affords. 

Gelatin. 

By Dr. T. .Slater Price. 

G elatin, m the form ot glue, has liecn so long selves, e.g. colloidal gold and* silver. The emulsoid 
known that, according to Dr. Bogue (/. Nmw/v’/zw colloids, however, consist to a large extent of very 
Inst., 1922, vol. 193, p. 795)/' we are unalile to pene- complex chemical substances, as, for example, the 
trate the archives ot the human rate to a date where proteins, and it Is to this class that gelatin belongs, 
we may say with assuranc e that glue was not yet dis- Because of its complex constitution the chemical in- 
covered. Certain it is that this material w'as in use as vestigation of gelatin and of the processes which occur 
an adhesive in the days of the great Pharaohs of Egypt.” in its extraction from bones and hides is still in its 
As glue, or kuXXu, it has given us the term “ colloid,” ' infancy, and essentially progress has only been made 
and at the time wlien this term was first used by Graham in the direction of the examination of the degradatibn 
it was supposed that all colloids were substances of very products. It is therefore not to be wondered at that 
complex constitution, such*as is glue. This, however, the enormous literature on gelatin consists, to a very 
is by no means the case, since what are known as the ^eat extent, of accounts of results obtained in the 
suspensoid colloids may consist of the ^g ^enp them- investigation of colloidal properties,^ 
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Naturally, the physical properties to be in- 

vestigated were th^ ^cosfty of the sol a^d the swelling 
of the gel, aiid ww soon found that the rUations 
were very complicated, depending on previous history, 
even in systems made up from gelatin and pure water 
alone. For example, shaking, or repeated passage 
through a viscometer, will decrease the viscosity of a 
gelatin sol ; at ordinary temperatures the viscosity of 
a freshly made sol gradually increases, whilst that of 
a freshly diluted sol gradually decreases ; in a freshly 
made gel the intensity of the Tyndall effect gradually 
' increiises ; and so on, all indicative of the formation 
of a structure and of the attainment of an equilibrium 
of some kind. 

If the results obtained with gelatin in pure water 
are so complicated it is no wonder that they are still 
more so in the presence of acids, bases, and salts. Von 
$chrocder showed that in the presence of either hydro- 
chloric acid or sodium hydroxide a maximum viscosity 
of the sol is attained at a low concentration of either 
of these substances. Again, according to otlier in- 
vestigators, the effect of equivalent (tenth normal) 
solutions of various acids on the swelling is indicated 
* by the following series, which is known as a Ilofmeister 
series, after the investigator who was the first to 
examine the effects of different salts on the physical 
properties of the proteins : 

HC1>HN03'> acetic acid >H2S03> bone acid 
With the sodium salts of various acids the .swelling 
dec reases in the order : 

Thiocyanates - iodides bromides ml rates > chlorates > 

chlorides - acetates -> tartrates > citrates > sulphates 

Moreover, the order in the series may be affected by 
the concentrations of the substances used. 

Such series are very difficult to understand, since 
the order of the compounds docs not bear much relation 
to tlieir ordinary chemical properties ; for example, 
it IS difficult to understand why acetic acid comes 
between nitric and sulphuric acids. 

A way out of such difficulties has been found in 
recent years by the lealisation that gelatin, like other 
])roteins, behaves as an amphoteric substance and that 
Its properties in solution depend on the hydrion con- 
centration. For progress in this direction we are 
fhiefiy indebted to the work of Procter in Kngland, 
Pauli in Austria, and Loeb in America, the basic ideas 
being due to Micbaelis and Sorensen. 

Gelatin is u stronger acid than base, so that hytlrion, 
in the lorm of an external arid, lias to lie added to 
the solution in order to bring the gelatin to the iso- 
elec tiie condition. At the isoelectric point the hydrion 
coneentration, C„, is approximately 2*5x10 tfiat is, 
the pH ( = - log G,i) is 4*7, which is on the arid side 
of tlic neutral point of water (pll-y-o). The theory 
of amphoteric electrolytes shows that at the isoelectric 
point their solutions should contain a maximum number 
of neutral particles and should therefore possess peculiar 
properties ; in accordance with this it is found that 
the properties of swelling, viscosity, osmotic pressure, 
show a minimum at that point. 

On the acid side of the isoelectric point, i.e. at 
pH <4*7, gelatin should behave as a base and form 
gelatin-acid salts, whilst on the alkaline side, pH > 4*7, 
it should act a§ an acid and form metal gelatinates. 
Loeb has ^ende^youred to show that this is true in, 
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several ways, of which the following may be quoted, 
where lise is made of silver nitrate and gelatin which 
is brought to different pH’s, all less than pH = 7*0, by 
treatment with varying concentrations of nitric acid. 
It can be predicted that on the alkaline side of the 
isoelectric point the gelatin, when treated with silver 
nitrate, will combine with the silver forming a silver 
gelatinate, and that the amount formed will be greater 
the higher the pH. If such a silver gelatinate is 
formed the silver should not be readily washed out 
by water and should remain in the gelatin after washing. 
On the acid side of tlic isoelectric point the gelatin 
should form gelatin nitrate, and it sliould be easy to 
remove the silver by washing. The following analytical 
figures show* the agreement betw'een tlieory and ex- 
periment. 

c c ooiN-Ag in oombination with o 25 gtn Uelatm at diflrreiit pH’s 
pH ^ 6 3*7 3-9 4-1 4-3 4-6 47 5-0 5-3 57 61 6-4 
cc 0-5 0-3 0-3 02 0-2 0-2 0.55 1-25 S 2 4-0 4.85 4.9 

The retention of the silver by gelatin at a pH >4*7 is 
well shown by the fart that if lest tubes containing 
samples of the various geltilins are exposed to light, 
lliose which are on the alkaline side of the isoelectric 
point blacken, whereas tliose on tlie arid side do not, 
but remain transparent even when exposed to light for 
months. 

Results similar to those witli .silver nitrate are 
obtained when a nickel or copper salt is used. With 
potassium ferrocyanide the gelatin should retain the 
ferrocyanidc, as gelatin ferrocyanide, on the acid side 
of the isoelectric point, and this is found to be the case. 

Results such as the above indicate the necessity of 
knowmg the pH when any investigations arc carried 
out, and also of making comparisons of any particular 
property at the .same pH. Wlien such comparisons 
are made, Loeb has shown that the Hofmeister series, 
with their anomalies, disajipcar ; for example, the 
various monobasic acids, and acids sucli as phosphoric, 
oxalic, and litric ai.ids, which disso('iate into two ions 
at ordinary dilutions, have the same effect on swelling, 
viscosity, ct(., at the same pll. Diliasic acids, such 
as sulpluiru' add, which dissociate into three ions at 
ordinary dilutions, should, and do, give different effects 
from the monobasic acids. Similar results were found 
witli alkalis, and abnormal effccis produced liy such 
salts as sodium acetate were shown to be due to the 
alteration of the pH of tlie gelatin solutions when the 
salt was added 

The increased swelling, viscosity, etc., which take 
place on either side of the isoeleUric jioint and reach 
a maximum at pH's ol about 3-5 and 8-5 respectively, 
are attributed l)y Pauli to the greater hvdration of the 
gelatin ions formed, as compared with that of the 
neutral molecule, but Loeb is not in agreement with 
this. The latter postulates the existence in any protein 
solution of molecularly dispeiscd particles, floating side 
by side with submicroscopir particles oc( hiding water, 
the amount of which is regulated by the Donnan equili- 
brium (Procter wa.s the first to apply the Donnan 
equilibrium to the study of gelatin solutions). The 
osmotic effects are determined by the molecular par- 
ticles, the viscosity effects by the submicroscopic 
particles. Any influence in the solution (change in 
I H-ion concentration) by which the molecular dispersion 
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is increased at the exj^se of the splici ' particles will 
result in an increase in the osmotic pressure and a 
decrease in viscosity, and the opposite conditions would 
result in the reverse of these effects. 

'I'he cjuantitative investigation of the physical pro- 
perties of gelatin seems to have passed through three 
pliases : in the first ]>hase it was treated mainly as a 
colloid, in tlic second mainly as an amphoteric electro- 
lyte, and non, in the third jiliase, as illustrated by 
Loeb’s latest ideas, it is being realised that both its 
amphoteric and colloidal propeities must be taken 
into account, sime both play a part in its industrial 
applications, for example, its .iction as a protective 
colloid IS of great importance in the preparation of 
photographic emulsions, but in the operations of de- 
veloping and fixing its beha\iour as an amjihoteric 
substance must be considered, as may leadily be realised 
when one remembers that the usual developers are 
alkaline, and that add fixing baths are often u.sed ; 
the swelling of the gelatin film will \ary in the baths, 
and in the change from the developer to the fixing 


bath' the gelatin must, at some tin^p, pass tjirough the 
isoelectric point. « 

The structure of gels has been a bqpe of contention 
for a long time. Nageli assumed <that gels were twb- 
phased and that the solid phase was crystalline, but 
Scherrer has not found any indication of crystalline 
structure in gelatin when examined by the X-ray 
method. Butschli and van Bemmclcn have advocated 
a cell-like structure, forming a net-work, and Hardy 
concluded that the solid phase consists of a solid 
solution of water in gelatin and the liquid phase a-i 
solution of gelatin in water; Wo. Ostwald has put. 
forward the idea of a two-phase liquid-liquid system.^ 
Procter postulates the existence of a solid solution of 
the exterior liquid in the colloid in which both con- 
stituents are within the range of the molecular attrac- 
tions of the mass, and Loeb has extended this idea, 4^ 
the present time the conception of a fibrillar structunj^ 
as advocated by McBain and his co-workers for soaps, 
is gaining ground and is especially supported by Bogue 
in America and Moeller in Germany. 


Current Topics and Events. 


Prof. P. G. Cokfr was recently presented m 
London with the Howard N Potts gold medal of 
the Franklin Institute of I’hiladelphia, awairdcd to 
him in recognition of his recent wmik on photo polari- 
metry. His method of dctei mining stress in models of 
pieces and shapes made of homogeneous nitro- 
cellulose material w'as brought 1<- the attention of 
the Institute’s committee on .siaence and the arts 
in February to-Jt, and it was found that the General 
Electric Company of Sclienectady, New York, had 
in use Prof. Coker’s apparatus A committee was 
appointed to investigate the apparatus and method, 
and it repotted that Prof. Coker’s woik w'as in the 
highest degree worthy of recognition by the Insti- 
tute on account of llie ingenuity and experimental 
skill * showMi "m applvmg tlie principles of photo 
elastimetry to the study of the magnitude and 
distribution of strains in models of pieces and sliapes 
under stress” 'J'hc mcdnl, with the accomp.iny- 
ing certificate and ri'port upon which the award was 
made, w'as presented to Pi of Coker at a il inner at 
the Sav'oy Hotel by Dr R H Owanis, secretary of 
the Franklin Institute. 

Some very rcmaikable achicwements 111 glulmg, or 
soaring flight, are de^cnlHd bv the Berlin corre- 
spondent of tlie Tm/d; in tlie issue of August 21 
The flights w^ere made by two of the ^ ompelitors m 
a test competition on the VVasserkuppe, near Fulda, 
for the grand pri/:e foi motorless sail-planes offered 
by the German Aeronautical Indmtrialists Union 
On August 18 one of the competitors, Herr Martens, 
remained in the air forty-three minutes, cruised over 
the starting-place, and then tlcw due west, at an 
altitude of about 320 feet, a distance of ten kilo- 
metres, landing comfortably in a meadow near 
Weyhers. On the following day Herr Hentzen 
remained m the air about one hour forty-five minutes 
at an altitude varying between three hundred and 
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six hundred feet, then cruised to the starting-line 
and across country, landing also in Weyhers, near 
the spot where Herr Martens had landed the day 
b(‘fore. His total time in tlie air w-as two houis and 
ten seconds. The wind was west - north - west, a 
moderate breeze with occasional gusts. It died away 
as he set off for the cross-country flight. The 
machine flown by Herr Martens was .a monoplane, 
designed by the Science Section of the Hanover 
Technical High School, in conjunction with the 
Hanover Flying School The Times correspondent 
gives the follcnving details of its structure : span, 
30-4 ft ; wind surface, 172-2 sq ft , surface pressure, 
2-4 lb, to the sq. ft. 'rhe pilot sits directly under 
the plane The controls are w^oi ked by both tlie hands 
and feet Talicnthal’s glider, the correspondent recalls, 
had a span of 23 ft and a wind surface of 151 sq. ft. 

Wk learn from Science that from the list of applicants 
for the Bishop Museum fellowships Yale University 
has selected the following fellows for the year 1922- 
1923 Dr. 11 W. Fowler, ichthyologist, Philadelphia 
Academy of Science; Dr. N. K A. Hinds, instructor 
in geology. Harvard University ; and Dr. Carl 
Skottsberg, director of the Botanical Garden, Gbte- 
borg, Sweden Dr. Fowler wall devote his attention 
to a study of the fish i;f Hawaiian waters ; Dr. Hinds 
will continue his invc-stigations of the geology of the 
island of Kauai , and Dr. Skottsberg prc^iposcs to make 
a study of the flora of Hawaii with particular reference 
to comparison w-ith the plant life of Juan Fernandez 
and other islands of the south-east Pacific The four 
Bishop Museum fellowships yielding one thousand 
dollars each w ere, established in 1920 by a co-operative 
agreement between Yale University and the Bernlill 
P. Bishop Museum of Honolulu. They are designed 
primarily for aid in research on problems in ethnology 
and natural history which involve field studies in the 
Pacific region. 
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On Si‘pti.‘inb<‘r 18 to 24 will b(' hdd at Li-ip/is 
tlu' Cfiitcmiial beslival ol the Ca-sdlsc haft Dout^clu'r 
NatiirlorscluM- und Ar/te (AssoLiation of (icrm.in 
Aldi of ScicMice and Jdusicians) The nua'tiiiKS will 
be prei eded b> a S('ries of leetuics and denionslrahoii'. 
in sneiitilic inu rosLopv to be ^i\’en at Leip/iff I’ni- 
\eiMt\ At the h'stival an exhdntioii wdl b(‘ held 
,ind a number of papers read by leading* (lonn.in men 
of s( leiu (' Ainoiif; the latti'r <uc the followint.^ 

" lliellieor> of Kelaf i\ itv in Ph^ sies,” J )r hansti'in . 
“ the 'llieoiv of Jvclatuity in 1 ‘hdos()])h\ Dr 
Srhlick , “ Ib'stoiatue Suifj;erv,” l>is Ihei .iinl 

1 e\i r , “A ('entnry of Atamstu Ibseaich,” Dr 
(ohannsen ((’openhaf;en) , “ ENt(‘inal Jdieiiomena 

,in<l Atavism,” Dr xMciscnliemuT (i.eip/ip) , and 
“ I he JIu'oi v of Human AfaMsm ” , ” Pros;res^ and 
i\('tio»ressi()n in the (hnirse of the World’s Hislors ”, 
•' Oeim.iuN ’s (Innate”, ” 1 he Hn^hlands of libel 
,ind tlieii Inhabitants,” by Di Sven Hedin Eollow- 
iiiy the listu al w ill b(' a seiies of ( onliniiation < oinst's 
111 Uieduinc to be f^iven at Lei])/iy, while dnrnijf llu' 
Jieiiod of the nu'etinj^s spot lal 1 lKvitiJ(.al perforinaiu I's 
'aiul ( ouei 1 ts are (o be arranged vVnv om* mleiestcd 
111 medicine or natuial stienee ma\ t.iki' ])ait 111 the 
jneelmys for a ke of 100 niaiks {01 a t 01 lespoiidinglv 
hiyhi 1 i(’e m the i.tse of tuimgii lountiies) I hosi‘ 
who wisli ioi fiirlhei paiticulais should ap])ly to the 
A-'Soi i.ition at Leip/iu 

hi) antiimii meetny^ ol the Institnk' ot Metals w ill 
b( laid at Swansea on Sepleiwb(r i<)-22. On the 
(wemm; ol tlu' o]Knni^^ ikiy the first annual kcliiK 
oil Mib]t(ls ol pim.tnal inteust to tht)se eni;aj;ed 111 
llie noii-h irons mct.ils industi\ will lH‘j-'i\(.n In 1 )i 
k S Ilufton, on ” '1 he Scieiue ol Jlimniii Tlloit 
(Mofion Studs' and \ oealion.il '1 i.imiii;;) ” 'riuui' 
will be .1 number ol social finutioiis and \isils to 
woilss, .111(1 tJic following, ,ire .iiuony the (oiuniunu.i- 
tioiis to be submitted Sixth icjioit to llu' ('orrosion 
Kescaii h (.'oiumittce on the X.itiire ol ('onosive 
A( lion a. 1 lli(' Fnnc tion ol (_'olloids in ('oiiosion, 
J)r (.US' 1* Den^ouf^h .ind J M Stu.iit , leport to 
lh(' .Muuiimum ('oriosion Kcse.irdi Sub coinmiltc 
on I xpiiimcnts on the (Jxidc' Method of k>et(M- 
niiniiie y\ luininiiim, J Ic ( leiinell , ” ('ir.mi-''i/e 

and Ditliision,” Prol J H \iidiew' and K Hi^yms , 
” Mie Stiiutiire ol Icutectiis,” 1 ' I, Dr.ids' , ” Ike 
Aiiliuioiis -liisiiiiith Ssstem,” M (.'00 k , ” 1 he 

Icfhs t of SiijierUe.iled Steam on Non-ferrous Metals 
Useil 111 koeomotivi's,” Sii Henry Fowlei , "The 
( oust it iition .Old A.4C - Ji.ii dening of Allots ol Ahi- 
mimum wntli Foppei, M.i};uesium, .tnd Silicon 111 tlu* 
Solid St.ite,” Mane 1 V H.ulcr, ” Inteimct.dlu 
Actions the Ssstcui I li.illium - arscmie,” () \ 

Alansuii , “ Ihc Ictlcx ts ol (A\ erhe.itim; and \h Itnif; 
on Alnminiuni,” Dr ^V Kosenli.im .ind | 1 ) 

(boyan , and ” Tlie ('opi)ei-iK h, Miimmunn-i opjiei 
•Mloss.” D Stoekdale 

’i‘111 |)ro^r.imnie .11 r.iiieed for the haif^iiieenm; 
Section of the Diitish Association .it the I lull meeting 
IS somewhat ol a deiiaiturc' fiom those ol ie< cut vixirs 
Two inoinings aie to bi' devou-d entnely to jiapers 
and discussions on single delinite subjects, and every 
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effort has been made to .iiiangi' the piogi.imme in 
sm h ii wav tlial anijih' time will bi' a\.iil.ibli' lor 
discussion Ihesnbjcxt loi 1 humd.w , Sepfembc'i 7, 
IS ” I lu‘ ^tieiiglh of K.iilwas Ihidgcs” -.1 \it.d 
tojiu .it the jnesent moment, when budges aie 
being siibjei ted to loads \ ei \ nine li 111 e\i c'ss of those* 
for wliiih thev wc'ie oiigin.dk de^igiu'd P.ipiis on 
the snb|ect will be u .id b\ the i ngmi'em ot *'onu‘ 
ol the l« .iding i.illw.i\ comp.inu*^ On liid.u, 
September 8, .1 desinpticc p.ij'ci will be le.ld on 
” riu* kapiijunent ot .1 Moch'in I’oill.ind ( I'liu'iil 
Works” 'I he mamitactuic' ol (cmeiil is on.* of llu' 
le.iding loi .d industries, and .i \’sit will bi* ji.ild to 
the new woiksof thellumbci I’oitl.ind ( i meiit (o, 
which ha\e btc'ii lecentlv ('«|uippi d on the most 
np-to-d.ite lines .\ jtaper of iut<'ii>t to llu* c(*m( nt 
ind list I V w dl be* that on t lu* elh'i t <>1 In 1* on 1 1 inlou ed 
concicte biiddmes On hiid.iv inoinmg .dso the 
jirc'sKh'iit , Fiot lliuhaui Fxaie, will goe his pic*- 
sulenti.d .iddiess on ” Sonic* Austi.ili.m *k.nlw.i\ 
Fiobhnis” Mond.i\ moimng, Siptcinbci 11, will 
be di\ol(*d (*nliic*l\ to .1 diseussioii on ' lb onoinu 
Sic. nil Frodmlioii, with special lettniuc to M.nmc* 
Fr.ictiie,” .111(1 ji.ipeis on the* subic < t will be ic.ul 
bv rc ju'c'sentatu < s ot the l'ui*l Kise.ioh llo.nd, Ihc* 
'\dmir.dt\’, and Mc*ssis Ikibcoik .nid Wilcox ()n 
l'uc*sd.i\ moi mug .1 papi ron .t c losek .dhi d .nul highly 
C( ui 1 1 ovc 1 si.il subject , \ 1/ ” I he* 1 *1 ojic Ihng Mm hinei v 
of the Faigo ('.uiu'r of the* hutuic*,” will be* le.id by 
OIK* of the* l(*ading eiigimc'is ol M(*s.m Ik.ndmoic* 
,iud (o. who have* done* .1 great amount of woik in 
dc*\c*looing the oil engine loi this pnrposi On 
\\'i*clnesd<iv morning ,1 j'.iper on the icuilnlion ol 
(oinpoiind stre ss(*s will be K'ad .nul .dso one* on 
(*lc'( tiK .d jb’dioii appaiatus tor niteind combustion 
c*ngin<"--, and <1 d(*monst r.itiou oi tlu* ( (illni'i iiiuio- 
iiidii .itoi for high sp(*(*d ( ngiiu s will be gi\(*n A 
niimbct of .ilteinoon \isits to w<_»rks .nul ob|(*( ts of 
engmcc 1 mg niu I cst li.is also be (*n irr.nigid 

'I'm meetings ol Section M (\giuultuie) of Ihc* 
Ihitish Assoii.itioii at Hull an* to be* held iindet 
the presidency of Hie Ft Hon I old Fledisloe, 
whose* pi esidc*n t i.d address is to be.* on tlu* subjec t of 
” I he Fiop(*r Position of tlu* Landowner 111 Kel.ition 
to the Agruultuial Indiisliv” hollowing the* 
pr.utici* nitrodiu'c'd by Mr ()rwm hist \ i*.ir, I oid 
P.lcdisloe will 'iicnlate Ills address .nul iiuite .1 
discussion on his \itws 1 his will t.ikc* jdacc* on 
Sejdc'iubc*!' TT In the* juogi.nuuu ctl the s(*(tioii 
.in* tliK'c* joint nu'etnigs and <lis( ussums with olhei 
’.I'c tlolis 1 he lust of these.* on the* opening d.^ 
'Ihuisdav, Septenibel ; is to be* lieM .it ll jo \ , 

.iiicl will be* opc'iied by Sir Willi.im P.e\c*iulge on the* 
subject of ” Wi'.ithc'i- ('Ncles in l':c*lation to Agii- 
eidluie and Industrial h liu tu.itions ” I his meeting 
is m .issoc i.itioii with Sc'c trolls V and h (M.d hi*m<itics 
.nul Physics, and L'coiiomic ( ontiibulioiis ha\e 
also been jiiomisc'd b\' Mi I dn\ ^ ulc* .nul Mr K A 
Ibsher On the following d.iv <i nu'c*tmg wdl be held 
.it TT JO AM jorntly with* the Ph\siolog\ Section 
10 disemss the subject of Vitamins 'this discussion 
will be opcMied In Pud Diummond. .nid Messrs 
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(ioidiii”, Orr, .111(1 iTof 'I' 1 > Wood have piomi'^ecl 
to l.ilvc p.irl 1 lu“ otluT joint discussion is also with 
tiu lo oiioniics S(^(tion, .111(1 should prove of wide 
intcicsl, as the siihjtat is "The Possihilitv of In- 
(Kasiii” the Pood Siijiply of tin* Nation " Sir John 
Knss( 11, Sn r li Muldh'ton, Mi (' S ()i\vim, and 
J’lol Sonui\ille ha\e ])roniiscd to spo.ih from the 
agi K nltiii.il side Sir \ D.inu-l IT.dl is ro.ulinf^ a 
}),![)( r on ■' L.ind K(.( l.im.it ion on the JUist t.o.ast,’’ 
and an cxciirsion to see natiii.d .ind .irtilui.il warp- 
1.111(1 should he inh i osting in this ('oiiiux ion I’rof 
d' Pi ^\'ood IS (ontnbutin^ .i ji.ipei einbodxin^i some 
of the Ksiills wliiih h.ne bei ii obtained in llie work 
.it the \mm.d Nutrition Institute* at ('ambiid^e 
Ainoiiy other inteieshny i>.i])ers .in* s<'\(*r.d (l(*.ilmj^' 
diitclp' 01 iiidin*( (1\ with tlu* us(* of lime m the* 
iin]no\ ('iiK'nl of soil ( onditioiis .md with the (*\.tpoiM- 
lioii of w.ib r from soil 1 loi tn ultuie .ind the nutri- 
tion of tniit ti(*(*s will be dealt with hv Mr 11 V* 
r.ivloi -i^ul Plot n 1 P Parker, and hum costs 
in "S'orkshin* bv Dr A G Kustoii In addition to 
till* e\(.nrsions .'ilready nu*ntion('d anotlu*r has been 
ai landed to enabk ineinbeis to see soinelhim; of the 
faimiiifj; of the Adnkshiie Wolds, and it is also hoped 
to visit sonn* of the oil-take* taetoiies m Hull 

'riiK Toionto eoi lespondent of the 7 nne^ announces 
that the' (,)uebec (lo\eimiu*nl has de.'cieh'd to set aside 
about 22,000! for the jiiirpeise* of t*sl.ibhshinj^' ,1 
P.ulium Institute, iineh*! the t oiitrol ol the Pinversitv 
of Montre.il, tor the e\pei iinenlal tr(*atment of t am e'r 


Accordixg to the Spanish journal Ibcrica, twe 
underground lailways are now in course of construe 
tion in Itarcelon.i, vi/ the Kaniblas-Gracia, of 1 
total length of 3 p)o metres, and the Puerto branch 
1800 metres in l(*ngth The two lines, which wnl 
be double-track systems, are of i 4^5 meties gauge 
The construction of the* system will be a matter o 
some elitliciilty, .is most of it will be nndengroimi 
tiinnePdiiMTig, although a certain jiart, seiMiif 
traffic 111 the busiest jiait of the city, will be in the 
open Tattle dilhe iilty is (*xyH*ru*nced as regard' 
water, because most of tlu* ground through wind 
tlu* Luniu*ls will be diiven consists ot a thu k stiatun 
of (luateinary day, superimposed m pl.u es by strat. 
of h.iid limcstejiie mail I he method of c oiistruclun 
.ulopted IS tlu* Pdgian system d he diameter o 
the tunnels on the str.iight wall be 7 metres, .ind n 
f ur\es, etc , <) 05 nu*lr(*s 

A roRRT.si’OMU-N r informs us that the .idmiiabl 
dr.iwings lefe rred to m a ri’vu'w' of Messrs Ifcron 
Allen and Ic.iil.ind’s leport on Antarctic h’oiannnife*!. 
Ill Naiuri ot August 19, p we*re bv Mis 

M II Biooks and not d/i* iM If Brooks as thercii 
stated 

ddii ('.imbiidge' Umveisity Pii'ss promises foi th 
.uituuin " 'the \ir .mil its Ways,’’ b\ SirN.ijnei Shaw 
Tlu* coliime will lontain the Bede I.e'ctiiri* lor i>).ii 
and other contributions to lueteoiologv, foi sdioejl 
.111(1 colleges 


Our Astronomical Column. 


('oMlls -- \ jrhotogi .i])h of Skjdk'i up's ('oinet, 
11)22/;, w.is obt.mu'd on jul\* 31 atdieenwiili ifeon- 
til ms I he shoi i jie nod, w liii h .tyipcMi s to be \ cry e losi* 
to s N’eais, (hiis in.ikmg it di limle'p' the second shoi test 
coiuelai\ peiiod 1 hat of Iciu ke’s (djinet is \e.iis, 
1h.it of d'empd's Second Comet is 3,'_ ^e*aIS Idle 
identitv w it h ( ii igg’s Conn t, i()o2 11, is rende'red almost 
celt. mi, since both tlu* ju'iiod and the* otlu*r el(*mcnts 
accord ( losdx d he jierilu'lioii disl.mcc* h.is me re'.asc'd 
consider.iblv, but only by .m amount c omp.ir.ible* 
ith tha L w hii h h.is o( i in red in the c.ise ot the ('onu*t 
Pons-\\ in nc'cke 

ddie ] ounidl dcs ()])si u'itii 11} s o\ \ugust 13 contains 
.1 senes of obsci \ ations ol Keid’s ('omet, 1022U, in.ide 
.it S.mti.igo d.i Chill by Kosauio C.istro ddu*re* are 
twc*ntv-two d.iys of obse iw .ition, Jroiii hd'bruary 0 to 
Alareh 31 ddie places of the* i oni]),ii ison stars are 
t.ikc*n from the Peith Astiogiajihic Cat.ilogue* ddu* 
coinc't A\.is ()bs(*r\a*d tor 2J months, so th.it th(*r(* is 
ample ni.iten.il for dc'diic mg the oibit As the* l.itcu' 
obsc'ivalions dcwi.ilc* e on aeh'r.ibly bom Mr Wood’s 
ephenuTis, there* is some le.ison to suspec t ,ip{)ic*c lable 
dejiaituie fioin <i ji.nabohi 

M Kamensls.\ lias made in Js/c NiuJir 31OS a 
xa'iy daboiatc inM.'stigation ol the ])c*rfurb.itions of 
Wolfs Peiiodic Comet fiom 1884 to i<>ic), due to 
Venus, Iwirlli, Mais, Jupitei, and S.itiirn d'he comet 
was obserced at live apparitions (i88j, i8c)i, i.Sc)8, 
Kill, i<)i8), and the normal pLic es arc* .dl c losi'lv* 
satisfied by the final elements, the l.iTg(*st n*sidu.d 
b(*ing S" 0 The perturbations dining the .ibove 
])(*nod have been small, the laiige oJ the me.m d.iily 
motion being from 3i8''*4 in i8e48 to 323''' 8 in 1884, 
or I j)(*r cent Theic is, howev'er, a near ajrjiroach to 
Jupiter 111 192.;, which is likely to produce not.ible 
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c h.mgc's m the 01 bil , in.ikmg it epiiti* doubt ful w helhe 
it will ever be* s(*en agaim M Ivaniensky jiioinise 
to investigate* the*ni It is to bt* hoj.)e'd th.il otiu i 
will emulate* him in simil.ir r(*searchcs on other peiiodr 
comets I hose of d' Vrn'sl, PoiH-Winnee ke, .iiu 
d'uttle* .ire .ill in iu*ed ol such work 

liiu pRonri Mor liiici'i. Boou.s It h.is long beei 
i(*eognisc'd th.it the an.ilytu.d solution ot Hie genera 
pioblem ot three finite m.isses, moving under thci 
mutual .itlraetion, cannot be obtanu*el in a ham th.i 
IS of jir.ielical utility Something e.m, liovve\i*r, b 
le.init ol the cire nmstanccs of 1110(1011, by stud^ni 
p.ii tieular c<is(*s Ipv the method of mcch.mual epi.idra 
tiiO's Bese.iredii's of this kind .ire being jmrsued a 
( openh.igen Obs(*r V atoi V’ iinde'i (he dirce tion ol Pioi 
!•: Stroiiigreii Some ot the* results were* jiiiblisho 
in the Jubil(*e Niimbei ot Astyoiioiinschc Kadn tililvi. 
and .ire now re*ptinted .is .i biochiire ni(*re .ue tvv 
cases of sp(*cial interest wlieue the m.isses .ire .is 1 
2, I, the hugest being 111 the* centre* the lirst is .1 
.ipproxnn.itioa to .m " enbit ol ejection,’’ and involve 
))c*rioelic n(*ai .ijipro.iches Ihc out(*r masses de'se rib 
curves resenibhng luna^oiis (without loojis or cusps 
while the ccutr.d one describes .'i curv’e* lesemblin 
the inveise of .m ellipse with lespccl to the centre 
d he olhei case is .111 approximation to the case e 
tlu* ariangeinent of the* three m.isses at const. mt dis 
t.mces ,'dong a lot.itmg straight hue When the cor 
(lit ions lor the str.iight line .ire slightly deji.irted frori 
e*,i.ch body descnbc's a sm.il! looy) , th.d ol the centr. 
body is yiiMctic.illy an ellipse with i(s m.ijor .ixi 
perpenclicul.ir to the rot.iting liiu* In each c.ise th 
motion IS yieriodic, and the curves repe.it thc*ms(*lvc 
indefinitely 
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Research Items. 


Till Af.i- OF SxoMOii NOL — In tlu‘ AiiKii^t issue 
of Man Mr K Heibert Stone desenbes some astio- 
iioinnal en([uines info the midsummer simiise at 
Sloneheiise d'be date, iH jo n t . givim hen* for 
inidsmnmei s»inns(' m lim* with the axis of Stone- 
henge must, the writer sa\s, be'’regarded meielv as 
a rough ajiprovimation Owing to want ot pre- 
^l^lon in the data Sir Norman T.ockyer consideied 
that the eiior- ]dus or minus -might amount to as 
juiK h as 200 years , that is to s.iy, the actual date is 
])iobablv I'ot ('aiher than 20^0 B( , and not later 
than TO 10 n c 

'Till- Hlu r. Monk TP vr. ^Mfsfum -M l T Shepjiard- 
( iirator of the Jhill Mumcijial Museum, has published 
a (lamiihlet giving an an omit of the collections undei 
his ( haigi' 'The museum origmati'd in the collections of 
t h(' museums of the I.it('rai \, and Uhilosophu .il Society, 
which dales back to t<S 2^ I'Acntmillv these collec- 
tions weie made over to tlu' Hull Mimu.ipality, and 
the new museum, w'hich has been improved by 
numerous gifts and purchases, was ojicmcd m t<)02 
It now contains numerous examplc'sof the Prehistoric, 
Gion/e, . 111(1 Roman petiods, and ot the Anglo-Saxon, 
])ie-Viking, and Yikmg .igc's, bc'sides moie moclerii 
piodiK tions 'The' Hcologieal Gallc'iy is an imiioitant 
teafuri'of tlic' inst itution, which seems to be etticiciitly 
(ondiuted 'The publication m a cheap loim of 
inoiiogiajihs for the use ot visitors is an important 
pail ot the vvoik of the- miiscnim 

Till' I'TOKA or urn Dvkoia Sfrifs — 'The ll])per 
('lelateous lloiM, so widely known as that ol the' 
Pakota JSeds, is leccivmg detailed attention fiom 
(' Wilber Perry, wlio matks out successive' stages in 
tlie soiithein state's oi N Amene.i lbs review eit 
Llicsem .1 p.apcron “ 'llic Flora of the Clie\enii(' Sand- 
stone ol Kansas” (PS (amt vSuivey, Prof l*aper 
120 —1, shows that the tewm ” Dakota floia ” 

li.is lieeii too vaguely used 'I’he autlie)i h.is pioved 
tlie Patapseei floia of Viigmni and Maiyland to lie* 
Alluan A comji.inson ot geiu'ia gives the* Uheyeime 
S.mdstoiic' a distiiutly higher position, iiresunialily 
('('iioinama n, since' tlie llor.i ol tin* W'oivdbme S.md <)1 
lexas {ihit/ , I 2() Ui) is lu'ld to sue c (.-ed it and to be 
Jiiionian i.itiu'r than ( c'nom.im.m 'The' Weiodbine' 
tloia, is svnie liionous with that of the' true Dakeita 
Sandstei.ii ot tlie western mteiioi, and Iten.is oldc'i 
Ilian this lioulil neat now be desc iibc'd as eaf 1 t.ikot.i age 
Dl V ONIA.X I'osslT S l-’KOVl Uni lUM AND nil P.VMIR'-. 
Ih It 11 ll.lvden in tlie c<_nirse of his lomiiev 
ihroiigli ( hitral and the' Pamiis in i()i ^ studied the 
ologv" and collected the lossils he e ame .ic loss 
( )l the'se tile Devonian liu ertebiata, e hielly Pi.ichio- 
peuLi, li.ive now bee'ii described and tiguied by h' R 
tow[)ei Reed (Mem Gc'ol Smv Ineha, New Senes, 
vol vi , nic-m 2 ) lbs investigations go to show 
tliat in ('hitral the' Upper Devom.in is develojied 
with .1 fainiii ot ,L we^t Kuiopean t>pe indicating a 
I'lasman age', the pre'sc'iiec of the Mielelle Devonian 
is not pio\ed, but the laiwe'r De'viuii.iii is beheveel 
to lie })ieseiU In the' Pamirs the Pppc'i Devejin.m 
lamia luosents a ddlerenl fa* ic-s and (te)es not possi'ss 
<i smglt' spee les m commem with tlie ( hitiai bc'ds, 
it IS mihke' that ot any be'ds of western Fiiiope, but 
on the other hand, espeei.dly as regaids the' Ih.icliio- 
fiocl.y IS e har.u te'riscd liv .1 ceitam AmeruMu cde-nient 
Ik'ds of Middle Lievoman .ige .ire .dso probabK' 
lire'se'iil m the Pamirs As might he' e'xpcctc'd, a fair 
niimbe'r of the sjiec les prov e-d tei be iie'vv .iiiel .lie 
accordinglv nameel and dluslr.ited on the sixtc'en 
ae eom])auvmg ])l.ites, which me ol unusual excc'lleiice' 
Ttif ( RF I'ACEOTCS MaKINF TRANSCiRl SSieiN IN IHF 
African JHcgion — d'he invcstigaLion by Dr. f. F 
Spath (Annals of the Duiban Museum, vol 3, pait 2, 
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August of Uielac'c'ous .nirmonoich'a tiom Pondo- 

land assigns the str.it.i fiom w liu h thev have' been 
colle'cted to upper st.ige's, TiiroiiMii to t amii.ini.in 
Piof J W Gregory, howevei, has gatlu'ied fotin the 
other .side of the contme'nf, m \iigol.i. e v idem e* of 
Albian stiat.i, and it in.iv In* comhule'd that a. sub- 
mergence of some extent took pl.u 1' he foil' the widely 
leiogmsed Ceiiom.iniau li.iusgie'ssion I )r Sp.ith, 
following on .\lr K P Ne'vvtou’s aeeeumt ot tlii' 
brachiopods .uiel inollus«'s desenbes the .iininoiioids 
ftoin Angola m a memoir ni the' I laiis.u tioiis ol the 
Royal Seuiety of luliiihmgh, vol jiaif 1. ic»22. 
with handsome plate's ptov idl'd b\ the' timds ol tlu' 
('ainegK' Trust Most of the 117 s|»c( miens weie 
ceallected ne.ir Labilo P.i>, and not a single ( eiio- 
mam.iii animomtc occurs among the m I he' l.iim.i 
is e ompare'd with th.it of Album hori/ons m .M.id.i- 
gascar ami Iiub.i , but the' .lulhoi holds tli.il its 
closi'st .iltmitie's are with that of the Mt'dde 1 i.mean 
legion Simil.ii relafiuiis h.ive been iiuluali'd for 
the' ('enoiii.iman f.iiina ot Wk'.sl Afiie.i I he pa])tM 
includes e onside'i ations .itteetmg the cl.is ifie .1(1011 of 
ammoiioide.i from the Piitish Gault 

Mcvum IMna and Prim r Aii^ Ufuki ms — In .1 
]).i]H'r puhlislu'd bv thc' Rc'.dc y\c < adi'iiua N'a/aon.de 
elei lancc-i (vol xxxi sc-r 5U. I.ise 7, 1022), Prof 
Filippo b'lc'di.i shows that iiuineioiis pilot b.dloon 
ohsei v.itions (omhutc'd .it ('utama coiiliim wh.it had 
bc'c'ii rev exiled by cirnis clouds and smoke fioiu the 
vole <1110, n.imely, th.it the iipjier wmd is veiy ])er- 
sistently Irom the N W . .iiui t hat Mount b.t n.i does not 
elte'e t .my loe .d mesdilu .ition m the' gc-m 1 al course of the 
Te'm])eiate l.ititmle' vvesterlu's, which have he'c'ii shown 
by I bJdebr.imlsson to acipiire' a noitherly devi.ilion 
at the' higher Ic.'vels '1 he b.dlejoii obsc'i vatmns m 
(]ucstie)n disclose a delmite N W diri'ctioii al all 
seasons at the' height ot .iboiif 2|oo nu'hes (7000 Ret 
cited), this eliiection becoming veiv jR rsisLent at 
^p)o metre's (10,000 fe'ct) It is found th.il the' 
imu'.ise m the sjieed of the' wmd with .dtitude is m 
the Jvtu.i ic'gion more' pioiiemnce'd m summei than 
111 winter, and the hie t is e oimecte'd with the' gu'ater 
lol.ition ol the' dire'ction of t!u' wind with lu'iglil in 
summei. the' sui fae*' vs mds m wintir bung .dso W 
or N \\' 1 he' N \\' upper eiiiient is slvk'd ” d 

e oiili o-.disei) borc'.de,” lh.it is, the noitlu'in eountc'r 
(.mil) tiade lec'eling the trojm .d high pi esuiie', m 
.iceoid.mci' with the' tei miiiologv ol 1 lilde hi aiidsson 

P>Rv/iiavN ('lim vioi.oe.v - An ollnial publication 
(” 1 Joletim d(' Normac's, Mmisti'no da \gi a ult iiia, I'tc , 
Direeloii.i ele Mc'teejrologia ”), imdi'r the' diuetioii cif 
Sampaio hcira/, li.is receiitlv .ippi'au'd, compiismg 
melcoiologi' .il sL.itistics for a laige network of stations 
s( .itle rc'd ove r the re'jiubhc of Pi.i/d, so th.it, although 
the ic'eoids (over but a tew v».ns, it is evident that 
a (oinme'memeut has bec'il m.ide tow.iid-, a veiV' 
tboioiigh c limatologie .d suivev of tins lemark.iblv' 
]U ogle ssi\ tiopu'.il st. lie I'oi llu' c'.ipital, however, 
Rio (!(' j.mc'iro, situated m l.it 2V S, neat the 
southern tropic, .1 thiitv ve.os’ u'coid ol moie t'xists 
loi most ol (he nu'teoiologu .d ('lenie'iits, mid it mav^ 
be' ol uiteiest to i[ii(ite a tew tigiires the' .inimal 
r.mge ot mean te'iiipeiatme is what one' would expi'cl 
m ,1 lu.iritime citv .it the' m.it gin ot 1 he 1 rojue s, namelv . 
.ihoiit ro” F' between 77 ? 1 ' m jaiiiMi V’ anel te.S” 1 
b m |iily, the Iigiiu' loi tlie vc. 11 being 7 P (> I he 
.ihsohile maximum is 102 ' 2 leumled m Deee'inliei, 
and (he absolute mmmmm ten llu' {leriod 30 ^ m 
September '1 bus llo'^t, whieh is otlc-n epute sc's'CH' m 
the extieme se^uith ol the lejuihlu , has not been lecorde'd 
ill the i apital by .1 wide m.ugm I lu' mean .mmial 
rainlall is 46 mclies, with a summer maxinmm. and the 
greatest 24-hour tall of .S 9 inches is m no wav n'lnark- 
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.ihle lot a lujt coiintrv, this amount Jiavini^ acLii.illy 
belli e\i(((|eil in h'nybmd 1 in' mean ammalcvapo- 
r.itioii e\( r ( ds the rainfall by 1 im h — a balaiu e fanlv 
t \ f 111 ,i] ()1 this l\ j)c of c limati'. J^am falls on i d.i\ s, 
and f hiindi i slot ins ore m on as manv .is (xS da\ s I he 
nnaii annual hmniditv is 7.S ^ pel' ( (Sit , with little 
nioiilhb variation, whilst the vajxair tension follows 
( loselw the monthly mean temyxaatiin' 'I he emiiial 
subject ol the jji'i );^ra]ihi{,aJ aiicl seasonal \aiiatioii of 
absolute humiclitv is deserving:; of more stiidv, but it 
sc'ems almost inevitable that, e*\e < pt pcuhajes in and 
( Old mental inlerirus awsiy from souices ol v.ipoiir 
su])pl\, the ehanmatiiif^ laetoi toidiolliny tlie \ari.i- 1 
(ions must be- tempeiatuie 

( I'i'K’i Ni Ml I LRs A ji.implilet b\ Dr Af A 
I loy, ill on “ ('ui read Meiers foi use m I\i\ ei ('i.uiymy ” 
h.is beam issued li\ tln' Depaitmeid ol Siieidilie and 
Inelustiial Ivese.iich toi the' lemmidlee on yauyiny 
iiM'is ami tielal e uireids (f omleui II M Sl.dionciv 
Olliee, Is dc/ iiet) 'I he jia iiiphlet yi\ ( s m \ 1 1 .-D p|i 
a iiscdiil suinmaiv ol udoimation lelalmy to the eon- 
dd lolls a (lee t my the desiyn .md use ol < uiicnt meters 
Seveial mete'ts ni e oninion iisc' aie d('sc.iibed, and 
sections aic‘ dcwolc'd to a ctisc,ussion ol the' edects of 
oblic|iK' and \ a I \ my ve lot d les, and also of Im biileiu c' 

I heoi el It .dl\ , the- bc'st l\pe- ol me tel is the st 1 e\\ 

M jie li\ed on a lod, with blade's 01 yiiaid imys j 
specialK desiyned lorthc'yood nu'asuri'me'id ofoblupie 
'■^'h'ldi's I’lit the mam dmadv .mlayc's all. u lied to 
this tv [)e of nieti'l e one c'rii the' j>l,ie tie al debllls, sm li 
as the- suppoitmy of Ihe lod duiiay measuic'ine'id. 
and in this lespeet d is e euu liidi'd that the t iip-tvpe j 
mete I, bc'iny siippoiti'd by a cable, is mote easily j 
manipulate d the' u'sults ol tests ol me te'is m | 
tiiibiileid wali'r ami also ieir le)w \ c'le^e dies .iic' e ollaleel j 
Ihe' .lutlior eom hide's that m lavoiirabic' e in urn- | 
st.imes most nie'ti'is will yi\(' n.sults ol suKie ic'id 
.n'euiaey toi n\ei yaiiymy, but that when the eauieli- 
tions aie imhuoiiiable', .is when iiirbuleiiee' is pic'scid, 
the e null' lesiilts yivi'ii b\' a smyle' nic'tc'i of an\ 
e'Mstmy t\pe' .ire' likeh to be' e.onsiele'r<d)l\ 111 e'lioi 
I he most mi]ii u t.i id c'tlei ts of tin hule'iie e at isc' t lirouyh 
the variations m eliu'etioii of ve'loe dy rathei th.m m 
m.iynitmle With tiu' e up t\])e' ol nu'te'r tmbule'iiee' 
causes ov ei-reyistiatioii, while' with llu' seie‘w-t\pe‘ 
metc'r d cause's umlc'i -U'yisliatioii. so that .1 eombm.i- 
t ion ot the t w o t \ pe.'s e ,m be' iise^d to me asiiie 1 iirbuleid 
How 

'I'rr I se oi'i s ; / vs<’ s hiiiD (.i,\ssis - Althoiiyh 
.llmost evc'iy te'\t-book w hie h eli'als with 0])tleal 
mstiunieids describes the' .ist lonomie al or Kc'jile'r 
and the' (kilile.iu te'h'se ope s, .md ixplams liow llu' 
toinie'i mav be conve-itc'd into ,m treelmy te'lese ojk' 
like' the’ kdte'r, lew' of Ihc'in elire-e t atteillion to the 
eJee le ase- ol luininosd\’ ol the he-Id due lo Ihe' e ree tiny 
devices, and still h'wei yive' .mv mformation as to 
the re'lative c'xte ids of the' lie'lds of view ot 1 lu' two 
instiume-nts It is, howe'vei, on ace'ount ol the sm.dl 
Ju'ld of the' (i.dile'.in instrument that it is no loiiye'r 
nsc'd 111 astroiioumal obsc'i v alorie's, .md some e\- 
pkiiiation ol tins ic'stiudion ol the' lie-ld should Ix' 
yi\ (’ll III any modern te,'t book on optics 'I'o till 
the yap m pic'seiit d.iy tevtdiooks 1 )i A Sumefe'ld, 
of Jen.i, (oidiibntes .111 .irtmle on tlu’ suh|eet to the i 
issue’ of /J/r II foi |ulv i.S hrom 

the j>omt of Mew of the msti iimcnl-maker wishiny 
to widen the held, the' subject has bean tie.id’d 
ree eid ly by Messrs Hiiyhesami ICve'iilt. I r.ms.ictions 
ol the (_)[)lie,d Soeic’tv, 22, p 15, and by All '1' 
Smith 111 the' s.tine volume, j) 

Sni ( iK’\ n\ iiir (fOAM I'M-Okui r d'liLoin — This 
theoiv has be’C'n so successful in deseribmy the known 
facts .IS to the' spectra of e’lements eonstituted of a 
smylc' mu lens .and a sinyle ('leelron, that tiu’re' is 
( onsidc'iable justihration m the hope that it m<iy 
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helf) to exjilam the spectia of more complicated 
elements An appioximate solution of the laryei 
inoblem has been yn I’li in Sommerfeld m his 
“ Atoinbaii imd Spc'kdr.ilhme n,” but tlu're are assump- 
tions made' by him .is to actual spc’e tral obsc'rvations 
wine 1 1 Prof Hie ks j joints out in a jiajicr on the' subiei t 
in the Aiiyiist msm' of the Philo^ophu al IL/yarom 
.ire not justified In the hrst inst.mce the (’X{nessie)n 
for the fieepiemies of the lines of a si-ru’s which 
results Iroin takmy the’ .dom to eonsist ot .i ceidial 
nueleiis, .1 I my of eepi.illy spaced elc'ctrons .md out- 
side it .1 smyk' election obeymy tlu' epiantniii laws, 
is not yeiu'i.d enoiiyh to covei all known si’iies in 
the sec olid instance obsi’rv.dion lends no sii])j)ort to 
Soinmeifeld's deduction that the dilte'rent tyjjc's of 
spectr.i aie obt.niu^d by yiviny one' of his const. mts 
Slice c’ssive inteyr.d values Lastly, many' sm.dl ami 
otti’ii nielev.mt jionds .ire' reteiii'd to as strikmy 
conin mat loiis of the theorv, which, when examined 
mole c.irefully, an' found to attord no siipjioit lo it 
llixosvMixis AM) Aim INS Dr P A Lc’vene, 
m Alonoyiapli i\o 18 ot the' Kockefi’lle r Institute, 
yives tile' nilc'tc'simy lesults of his work on constitu- 
tion e »1 tlu'se' siibst.nie e s lb' show s that the' nitloyc’ii 
111 the ammo-siiy.iis is piesc'id .is a jJiim.iry ammo 
yioup, m .ni.doyy with the other ylucosidi's \ laiye 
numlx'i ol dc'i'ivalivc’s .in' desc 1 tbe'd and m.iuv ol 
the he'xosammc's vvcie s\ nthesised As ley.liels the 
iiUKins, it IS shown that llu're’ aie two yroujis, from 
one' ol which chondroitiii-siilphune acid is eabtami'd, 
from the othc'i muc oitm-sulphui le acid '1 lu’y ehller 
ill the fact that the' lormei , obt.iiiu'd fioin e.irtilayi’, 
.101 t.i, and selciotu, eoidams the' amino-he’xose, 
e hondros.unme' , the l.dte'r, obtanu'd fioin umbiheal 
cord, vdicoiis humoiii, .iml loine.i, contains m its 
jikuc' chdosamiiK' This kdte'r .immo-siiy.ir is somc'- 
timc's e .dic'd yliuos.miine 1 hc’ i hdejs.iinmie .k id 
derive'd lioin n turns out to bc' y-.immo-mannomc 
.Kiel, vvheie.is e hone hos.iimnie acid is 2-.1 mmo-t.i loiiie 
acid Xjiait liom this dille're'iice, the' t wo e onjuy.de'd 
sulphuiie acids .irc' siimi.ii .md consist of the aninio- 
hexose, yhie. iiionic , acetic, .nid sulphiirie ae ids 111 
c'epn-mole'c ulai pioportions 1 he* ammo-suyar and 
ylue.monic .le id aie c omlimed .is .i disacc harieh' '1 hc' 
.lec’tyl yioup Is linked to the ammo yioup hmallv 
two molee ulc's of the whole aie joiiic'd as ylutosieh' 
b\ thc'ii yliicuronu acids 'riieie .ipjic'ars to bc' .1 
shyld diltciemc' in the pku e of attaehme’nt ol the' 
sulphuric acid tci the' ainmo-siiy.ir 

'fill'. ( oMi'osi iioN Ol' Pnosi’iiOKi I L --Air A h" 
ibiye'is ( Dear foiini Sn , v ol 20 j, p 2(><i, April 
iei22) wiites of “ Coll(,jj)h.ine, <1 mm'h lU'ylected 
miiu'r.d,” and shows th.d this name dese'rves .1 mole 
yeuc'i.d rceoynition It w.isyive'ii bv L ndolin S.md- 
bc’iyer in 1 <870 to .111 .imoi phous calcium jihosphalc' .md 
j carbonate', with some' w.der, from Soinbre'ro vS.iml- 
beiyer eliminated the' cai Ijon.itc' , but the' materi.il 
h.is been shown b\’ L.uroix to consist almost exactly 
of 3P.'h(P(^,)H .i('( h D.ihllde is e h'.irlv its ervstal- 
hsc'd re’present.dive' llie .uilKor ic’y.inls the’ vMii.i- 
tieans 111 composition as due; to .solid solution, caleium 
tiuoridc' and siiljih.ite beiny sometimc's < oneerned 
I ('olleaphaiu' be'conu's impejit.int if we recoynise th.it 
a larye pait of the ordin.irv jihosphorde ol commerce, 
roe k-j)hosphritc' and the' re'st, consists of this mateii.d 
W'lu'ii the author st.ifc’s that, “ like' most ejtlu'r 
amorphous inmeials, it is ol colloidal oriyin,'’ he 
probably me, ms that d once' was in .1 colloiil.d stale 
Dahlhtc' has, of coutse, been jirevioiisly recoynised as 
toimmy the concretions of jjhosphorde m Podoh.i, 
which show internal radial crj’stalhsation. Criibon 
dioxide varyiuy lioin 2 jo to ii-jz ])er cent, is recorded 
by ) Samojlov {Coniptc rendu ('oiiyr mlernat ye^ol , 
1,1110 session, ('anada, ndd, p 8511) .is .i constituent 
of the widely spread Jiir.issic and ( rc'taceoiis phos- 
phorites of Kussia 
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The Glasgow Meeting of the 

'rill-: ninetieth annual tnentnif^ ot the Jtritish 
I Medieal Association was lu-ld in Glasgow on 
jidv under the pu-Mdem y of Sii William 

\hu(n\i‘n. and its proceeding's mcludi'd nineh of 
interest to men of science oiilside the cnales of 
nudit.d specialism In Ins addiess deluc-nsl on the 
('\ cinni^ of ] idy 2 5 m the 1 >iite I fall ol 1 lu- I hiivei sit\ . 
after welcoming flu- \ssouation to Glasgow .ind n-fci- 
iing to some' of tlu' grc'at name's associated with the 
I nuc'isity of Glasgow dining tlu' (71 \i‘ais ol ils 
(\isleiue, the- jirc'sideiit ])ut m a stiong plea lor a 
bi()<idei se lentilic outlook witli U'ss e one ('iitrat ion on 
piiu'l\ human phenomena lie le-ferri'd to the' want 
ol seicntilie liammg and scientinc hahils of thought 
111 the gc'iieial comnumitN', and pomtc'd out liow- this 
had l<'d to the neglect of discoceiit'S ol fhe* gre-ate'st 
])iactiial impoit.ince It Iniel now- hei-n disioce-n'd 
that such ,i disease as syphilis was a pie\ I'Ut.dile' germ 
disease, w hn h could he stamped out by mc\ius made 
know n to thc'iii “ Tf this generation did not stop the 
(lisc'ase it e ommittc'd a e 1 imi' against postei ity ” 1 he' 

iiiaiii jiart of tlic' addrc'ss dc'.ilt with the' e-nthialling 
siil)|e(t ol hr,iiu-surgei\ , ol wliich the' spc'akc'r is one' 
ol the' most distmguislied pioiieeis, and e>f w hic h he* is 
bill an ae knowle'dge'd maste'r 

On the' lollowmg flire'c' days the Association met in 
M pat. lie' sc'c lions, house'd in the' m< die ,d .ind se u'nlihi 
liofiai t uu'iifs ol the' I mi\ e'rslt^', .inel in c’arious of 
lluse' |).i})i'is weie le-ael and ehse iissioils he-lel wliieli 
w.ic' ol wide seientilic impoitaiiee In the se'e lion ol 
pilliolog\ an mteiestmg discussion took pl.ue on 
\nimal and Vh'ge'tahfe' Pathology m Kelation to 
Mum. in I fisc'.ise','’ the- ojie'iie'rs he'ing I’rof ffohd.iy 
and Prof L.ing I he' foinier ele'.dt m.unly with the' 
impoit.ince ol (liscases e ommiinicable' to man, sue h .is 
ulaiideis, i.ibii's, <inthr.iv, and tube'll le Prof f.ang 
(lis( iissc'd 111 .1 more' geun'r.il w.iy the' re'l.itions of 
Nigetablc' p.ithology to .1111111. il, te-nding on the' whole' 
to sound .1 note' ol eantion .ig.unst the' assum])tion 
(hat the' ]n iiK ipli's undeil\ing tlm pioce-,ses ol ehse-aso 
and hi'.dmg <iie' identie.il in the two longdoms lb' 
dis( ussed the case ot crow’ii gall, on wine h important 
icecnt work li.iel lie'e'ii done' ])\' Smith and 'Pow'iisi'iid, 
,md by K obi 11 son and W'.dkde'ii In this e .ise' tumours 
(liee'lopi'd in U'latioil to wounds such as those' m.ide' 
ill ”1.1 ftii'e, anel it h.id been show n th.it tfie new giowth 
w IS dill' 'o mie'ction b\' <i sfiee ihe nneiobi' linctcnuin 
Iniih jiK icii d lie fmid.ime'iit.il ditle're'iie es 111 organis.i- 
tioii between the’ higlii'i' .1111111. il .ind the' highe'r ])l.iiit 
slieuild. Ill Prof P.iiig’s eipmion, be c.iretulK boini'iii 
luind bi'loie' instituting i lose' e om p.'i i Isons lietwei'ii 
''Mill iiimouis eaiiscd b\' /)’ /unh'fdc lion and the- 
111,1 1 ign.i lit new' giowdhs of 111.111 Pile' prob.d)ilit\' 
w.is (lull the' jiatheige'iiii ])re le c'ssc's ot ])lants and 
■ inmi.ils liad bi'gim to dni'rgi' (roiii one .mothe-r .it .1 
\('iN' re'inote ])eriod eg e'\ olutlon.ll v time', .iiiel tlii' 
\,diie' of thi'stud\ ol plant pathologv to the- human 
lithologist (<ind me leh'iit.ilU' tei the' studc'ilt ot 
mi'dieine') l.u r.itlu'r ift its bro.iile'iiing the' outlook 
til. Ill 111 its procidmg the' b.isi-s loi elire-e t inti'i e'lu es 
tioiii one' siib]i'i t to the' otiii’l In the' ionise of his 
(ipi'i Prof L.illg le'le-iieel to the' (.let that the' ''t'UeU 
ol .me ii'iit pi. lilts obt.iiiu'd fiom the' OUl Ui'd S.inel- 
boiK ol Scotlailel h.iel dise lose'd injinie's, eliie' a])- 
p, lie nth’ to irritating g.isi's, .inel lu'.ihng proi I'ssi's. 
be arnig t he' e leisc'st siiiill.il lt\ to w hat m.l\' be' eibsi'i \ e'd 
Ml inoeli'in pi. Hits .ilte'r exposing them to uiit.iting 
''a])oiir 'Mils tael is obxieiusly ot i xtiaeiielmai \ 
hiologueal mteiest as lacing tlu' most .uii le'iit e.isi' of 
[i.ltheilogie al re'ae tioii wliieh has been subje-e te'd to 
Instologu al mvestig.it 1011 

I he' ehseussion just mentioned had its supplement 
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on tile' follow mg el.u in the' new IniL higlilv siieie'ssfiil 
se'itiem of mie ree-biologv , siltmg uilelei the'’ jn e'sieli'iie y 
ol Di R .M Pile h.in. Ill, will'll Plot \ II PI. le km. in 
ope'iied a disi ussion on " SdUU' Siiml.ii it 11 s .iiiel Dis- 
simil.ll itle's 111 the' Mie le)-blolog\ of Pl.iilt .iiul Auilll.ll 
Dise.ises” Plot Pl.ii kman .ilso w.i^ me Inn el le> 
e'luph.isise' the ditle're'iie i s i.ithi'i (li.iii the' n sem- 
bl.mces between the dise.ise's o| pi. nils anil .mmi.ils 
I h' ga\e an mte lestmg geni'i.il ie\ le \e ol tlu' lel.itioii 
of jiaiasite' .mel host 111 t he' p.n .isi( n disn.isesof pl.mts 
'Pile' lUimiimty of (ilanls teew.iids hostile' Iiiniei- 
oig.imsiiis w.is .1 n.iliii.il immmnt\ the' .nepme'd 
lnllmlnlt^ so e h.ii.ie te-i 1st n of m.m\ liuni.m ilisi'.iscs 
<mel loimiiig the b.isis ol meiele'in sci imi-t he'i ,1 j)\ was 
epiile' unknown in le'latnm to spiiiin elisi'.ise-s 111 
plants Immumtv w.is olte-n ed ,1 p.issuc kiini, sue h 
as is pro\ ideel b\' a lesisteiit I'litnli' 01 eelhw.d!, 
sue ce'sslul IIU .lele'ls ill su* Il e .ise's lil.lklllg t he'll W . 1 \ 111 
thiough natul.d openings sue h .is (In' stom.il.i, or 
thioiigh spe'ei.il perfor.it lolls m.ieli' b\ tinn own 
.leluitN In otln'r i .isi's tin mimumtx w.is ol an 
,icti\e' kuiel, iu\ oh mg .1 el 1st me t ph\ siologn il o ,n lion 
on the' p.iit ol the' pi. ml I hiis in ii'ii .il^ immiiiii' 
to ' I list ” t he' e I Ms h<l\ e' e le\ eli ipce I .1 h\ pi 1 se iisi ( 1 \ i'- 
lU'ss lo the' pio\imit\ ol (In' limgiis, il\ mg ii|)ou i(s 
.ipjno.ie h, be'loie' t lu'y e .m !)(' pi'iu'ti.iti i| l)\ the 
p.ii.isiti' In olln'i e .isi s the' (lost impiisoi)', ( |n_' 
111 \ .11 1 mg Ji.ii.isite' 111 an e'lu i-lope' of mi pi i nic.ible' 1 01 k 
e I'Ms Prol Pku kiii.iii <dso ehie'e ti’il .itlenlion to the' 
e'xiste'in c' .iinongst pl.mts etf ehse .isi's due' to so 1 .dli'il 
ultl.l-miclosceipie eilg.misms dwo ilise'.ise"^ ol Hus 
t\'[)e' oe.cuiiing m the peit.ito h.nl ii'eeiith bi'i'ii loimil 
te) show a fiiitlie'r .'m.ile»g\ witli elia'.mis o( ,1 sunil.ir 
t\pe' oeeiirring m .1111111, ils m lh.it llnw wen iiisi'i t- 
1)01 in ', be'ing tiansiiiitte'el by .ijilinle's 01 gii I'li-lh 

I III' “ ulti.i - mil lose opm " 01 ' (dti'i p.issmg ” 

oig.iiusins We're' .dso to the' toil' .it ofliei iin'i tings ol 
the' se'etioii eef inn 1 o-biolog\ On W e'eliii'sd.i , |ulv 
20, 1 )r h ePl li'ie'lk', ol t In' P.iste'iir I nstil nt e, oj)e ne'e I ,1 
discussion on his tln'oic of “ I i.n te iioph.igi' " <i 
thi'Oic' loi mnl.ite'il to e'\pl.im tin' f.n 1 th.it .imoiig the' 
contents e.)f the' .dime'ntai\ e.m.il the'ii' .ilw.ixs I'xists 
.1 “ sonie'thmg ” \Gne li possesses till' jiowei ot dis- 
sohing li.ietc'ii.i of ee'rt.mi eh Imiti' tcjies, < ui the 
e .iso ol m.in l>.icle'li<i ol tin' eoh-t\'])hoid-i|\ se'iiti'iw 
gioup Mils " soine'thing, ” somctDiie ^ i.dl el ,m 
en/ymi', sonu'tinn'-, giM'ii (In' moii' deimiti' n.une 
b.n teriol\ sin, is ot miee'rt.mi oiigin Mu' li.d.iine ot 
j)iob.ibihl\ woulil prob.ibl}' .ippe ,11 to most luologists 
to be* in t.iNoiii ol its be'ing foiiinil 1)\ the' .n ii\il\ of 
the' host. Its loim.ltloll be'ing p.iil ol tin g''iiei.il 
iliti'llsixe nice h.mism ot tin boeh j)| erHelilli', 
howe'\e'i, be'he'xi's it to be' foinnel b\ .111 nil 1 .i-inn lo- 
se e)j)n e'lie'inc ol t In' b.n te-ri.i, w hn h In' n,i mi's /ym lano- 
I'hini^ioii nit( , Awd he- siijipoits his tlu'oix b\ ,i 

iii.iss ol sinking .11 guuii'iits Ml Iwmt, ol the' 
Plow n I llstlt llte', g,i\ I' .111 .le'e 01m t ol his i ,i i In | w ol k, 
111 wlinh In' de'te 1 mined tin' I'Xisie in i' ol ,1 siiml.u 
b.ie (e'l loh t n siibst.iin e' 111 e lilt 111 e s ot niuoHiHni \ 
])omt ol mini, mteiest e-iiiplunse'd by Mi Iwoil, but 
iisu.ilh iguoie'd b\ biologists, is the' ]nob,ibiht\ lh.it 
ultia mil lose o{)n oig.misms i'MsI m .ibimd.mee' fni' 
111 11.1 till eg .md .1 re' not e on Inn el to .1 p.ii .isi( n 1 xisti'in e' 
111 I In' ehse ussion on Mmisil,i\, |uh 27, upon the 
Pi.nbe'i ioIog\ ol lullue'ii/.i," .111 impoit.mt loli' w.is 
.ig nil assigned to the ultr.i-mn lO"-! opn t \ pe' o( 
oig.misni l)i Mei\>n G.oiilou lei.illid tli.il .1 I.irge' 
numbei of ilisease's, sm h <is nn.i-'li'-, mumps, sin.ill- 
pov, we're iniw .ittribiite'el to t he se' 01 g.misiiis, measiii- 
iiig uueler o 3,11 in eh.mn'ti'i,, to whnh Pmw.i/c'k hail 
gice'U the n.mn' ( hl.mn eio/0,1 Stiong I'xnli'ine' li.nl 
leceiitly been aililuced th.it the' r. .d eausatue .ige-nt 



-’94 


NATURE 


[Auci'st 26, 1922 


of < omriion < old was an orc^anism of this typo, iiieasui- 
mj' o ^ o in diameter ))r (iordon ga\e an 
ac(oitiit of Ins leitmt researches, winch are entirely 
( onfiriii.dory of llie \ lew that inllnen/a is simil.irly 
due to (»ig, unsms of tins type, which can ho oblainei] 
honi the nasal and ])harMigeal se< retion (iming the 
lirsf three days of the discsise, though not later 

I he se( tion of physiology met on two days only, 
each being taken ii]) mainly with an intcTe.sting dis- 
cussion I he first, on the " iitiology of Kickets,'' 
ojiened l)v Ih la'onard hnidlay and Trof Mellanbv, 
was niamly of medic .il inteicst , but it left two distinc t 
impressions on the lav mind ti) 'I hat there is still 
much chlleienca' ol opinion m ic'gaid to the cause of 
this blot on the luadtli of our great c dies, and perha]is 
too gic'.it a tenclenc^y to tin* bcdicd that one* single 
fac tor IS K'sponsible lather th,in a comjilex of factois, 
and (j) \ strong impiession of the x.duablc* retiiin 
which IS bound to ace me to the commuiiit\ through 
thc“ acli\itu‘s of th(' Mc'dical Kcscaic li t'ouncil under 
the' giiiclanc e c)l its])res(nt sc'crc'tarv 

I lie otlici discussion ill this section hacl for its 
subjc'c t " Hasal Alelabohsm,” i v tlu' mc'tabolism 
cluring (.omplc'te rest In his interc'sting opening 
acldic'ss Prof (.itlicait im idcndally emphasised the 
c'\l ic mc‘ c om|)lc'\il \ and c'liisu c'liess of the phc'iiomc'iia 
giouped nnclei that bh'ssc'd word nic'tabolism- — fac ts 
w'fnc h arc' hcdile to be accotded insultu ic-nt weight by 
biologic cd wiitc'isand tc'acheis 

One of thc' mo'-t impoi taut Ic'at nic's of the' ( dasgow 
mec'ting was the discussion which took pl.icc' on 
hriclav morning, fnlv i<S, in the sc-ction ol medic.d 
socic)lc)g\ upon' Alcohol as a I levc-iagc' in its rc'lation 
to cc'itani Social I ’roblc'ins ” - a discussion wine n 
stood Old 111 slicing rc'hc'f from most discussions on 
this milch disciissccl subject from its including 
modc'ratc' and calml\' leasoned statenii'uts from 
scic'iitihc 111 vc'stigations of k'c c^nised status d'he 
chsc iissioii was o])eiu'cl w d h an ad mn able' inliodui ten v 
statc'nieid Iw Prol Mell.inb\, of Slu'lhc'ld, m which 
hc' I, lid down the' b.isic: lads u-gaiding the' phvsio- 
logie al action ol alcohol As a chug it was tej be 
ic'gardc'd .is a n. 10 otic, acting on Ihe ic'lls of the 
cc'ii'br.il cortc'x and sl.ic kening its contiol and dis- 
cipline' c)\i'r the' lowc-r nc'iw c' centres It was as a 
n.uc'olu chug that alcohol in small doses found its 
usefulness in human Idc-, dispc-rsing tempoirinlv 
woiiic's and tioulilc's, and so facilitating bodil}’ 
functions that weie known to be mterfc'rc'd with by 
anxiety As a food the' \alue of alcohol in modc'rate 
amounts u'sfed on tlu' fac I tluit it is lapidly absorbc'd 
and to the' c'xtc'id of about <).S per cent oxidised so as 
to sc't liec' heat Icxpenmc'iit showed that as much 
.IS 40 per cent of the he-. if lost from the' body duiing 
a given period could be supplic'd by .ilcolujl, but the 
[iractical utility of this was to ii grc'at extent 
nc'ntralisc'd by the poisonous drug .u tion Pnder 
abnormal conditions, however, such as those of 
Diabetc’s melldus, thc fcjocl value ol .dcohol in small 
close's could be utilised tej take the place of sugar Dr 
J T Alac( urd\, ol ( oiiv 11 , speaking as a ]»sv chiatrist, 
emphasised Ihe fact that “ tlu' Alcoholic is, betorc he 
evet touches a drop, .in duiormal pcison," and also 
emphasised tne gre.it diJlicultv" m c.irrying out a just 


comparison between the two evils of such abnormality 
Imding expression m alcohc:)hsm or in some other form 
of vicx' or crime From the purely sc lentific point of 
view one of the most interesting contributions to the 
debate was that from Prof C. K. Stockard, of Cornell 
Medical (college, which told of his experiments, 
extending over a long series of years, on the inlluence 
of alcohol m causing abnormalities of dcv'elojnng eggs 
and embryos ffis c'xpc'nments on mammals ((hnnea- 
pig) wore of paitieiilar interest in demonstiating how 
heavily dosing the parents with .ilcohol j)rc:»duc es 
markc_'d eltccts in diminishing feitihtv, m increasing 
pre-natal and early jiost-natal mortality, and m 
causing dc'fcctiv cness of tlu' ollspnng If we .ire 
jiistilied, as no doubt we are, in extending Stockard's 
results to 111. in, we arc* allordc'd incident. illy a tine 
illustration ol natui.il sc'Ic'c tion at work m the c ivihsc'd 
commnmt> dor these individuals that aie allhctc'd 
with tlu' pailiciilai form of “ nnlitness ” that finds its 
siijierfui.d expicssion in drunkenness are seen to 
be sub)ect('d to a severe jirocess of wc'c'ding-out 
during Icc'tal and infantile life winch works in tlie 
diK'c tion of keejnng iij) the ''tanciard of the sniviving 
stoc k 

It must not be thought that the proc c'c'cbngs ot the 
sec lions ('xh.uistc'd the aclivitu's of the mec'ting \n 
.iclmnable “ Museum ” w.is got tcigethei by Prof 
Jeachc'r, while Dr Dunkeih' .nr.ingc.'d a inicro- 
biologu.il exhibition, winch mclndc'd bc'antilnl senes 
ol Leishm.im.i ami of Sjuna hac'tc.'s c'xliibitc'd liy Sji 
Win Lc'ishm.ui, ami Di (’onnars senes of dc'velop- 
mc'iilal stage's of Lo.i loa m Ihc' body ot tlu' tr.ins- 
mitlmg llv iN'iuiu'roiis inlerc'sl mg demonstr.it ions 
weic' given at tlie .ilternoon meetings of the vanous 
sections, ami the mc'c'tmgs coiulndc'd on I'lickiy 
evening, jnlv J8, with tlu' " pojnilar " lectnic 
c'ntitlc'd " riu' Phvsician — N.ituralist, 'ieachc'r, Ik'iu'- 
fac loi ” dehvc'rc'ci to a large' andieiicc' liy Prof 
(rr.ih.mi Ken 

I lu' gold mc'cial c)l tlu' Xssociatioii was jiresenlccl to 
tiu' Kight Hon Sir 1 ( litford Allbiilt ami to laeut 
(-0I A M.irt m-T,eakc‘ at the' geneial mc'c'ting on the 
c'vemng ol July ^>5 Ihe jirc'sc'iitalions wc'ic' macle b\ 
Ihc' jirc'sident on bc'lialf ol tlu' .issoc lation 'I lu' mc'chil 
for distinguished nu'rit was nistituled by the , issoc la- 
tioii at Its annual mc'cting in Mam liestei in i.S;/ 
Hie mc'dal is aw.irelc'd on the 1 c’c ommc'iulation ol the' 
Conned to some jx*rson wlio shall h.ivc' conspicuously 
raised the' charactei ol the' medical jirofession by 
scientilic work, by c'xtiaordinary piotessiomd services, 
or bv spcci.d sc'rviccs lendt'rc'd to the association 
(In this occasion tlu' mc'clal w.is m c'ach cas>* .iccom- 
paiiu'd by a testimoin.il or achhess stating thc gioiinds 
of the .iw.ucl 

file Stew, lit Pi i/e c>f tIu' Xssociation w.is picsenleil 
to Dr I ( Me \ ail at llic' same' meeting on July J5 
'fhe pri/e was founded by the late Dr Alexandei 
Ikitnck Stc'w.irt, who was .iinong the c'.irhc'st tci give 
attention to s.imtary cpic'stions ami also to distinguish 
bc'tvveen tyiihus and Ivjihoul fevei I lu' jinm.irv' 
object of the Stew.irt Pn/e,ps to alioid recognition 
of imjiortant woik alreaclv'^ done or of icsearclu's 
institiitc'd ,ind ptonnsmg good results regarding the' 
origin, sjiread, <ind jm-ventjon of c'pulemic dise.ises 


Broadcasting in America. 


T K A P. M Ff J'iAILNCi, man.igc'r of the u'se.in li 
At jncl c'clueation cU'partmenls of the Melro- 
polit.in-X’u'kc'rs Iclectric.d (o, Ltd, wdicj fias bc'cii 
closely' identilied with tlu' develojmient of radio 
broadc.isting in (ireat Jintain, rc'cently'’ attended a 
conferenc'e ol the Ameriean Institute of filcctrical 
Jvngineers at Niagara Falls as a representative of the 
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British Institution of iclectrical fcnginec'rs and the' 
British National ('ommiLtee of the International 
FlectrotechmcMl Commission He took .idvanlagi' 
of the opportunity^ while in America to make a close 
investigation of the position of radio tc'lephony 
extc'Tidmg over a period of two months, and, in 
addition, studied thc trend of public taste and cjpmion 
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with regard to broadcasting and tlic steps wlucli are 
being taken by the Government to control radio 
transmission. He tested a wide variety of makes of 
receiving apparatus and discussed the methods of 
working, tost and organisation of broadcasting 
stations, and obtained a considerable amount of 
\aluable experience; which will assist in enabling 
Grilish manufacturers to avoid the pitfalls into w'hu h 
many American firms have fallen Mr Fleming also 
^ [Sited the largest broadcasting stations and discussed 
the situation with the leading makers, radio engineeis 
and oiluials. 

Since the end of it)2o the broadcasting position m 
Anieiua has been chaotic Piactically anybody — 
[)ii\ate (ompames, municipalities, departmental 
stoies, nnueisities, (Government ottues, newspapers 
■ h.Lve been able to set up transmitting stations, the 
only K'stnctions being the wviv e-length, tOo inetn's, 
.md the power, about i] kwv At the present tune 
theie ai(' neaily live hundred bioadcasting stations 
m the United States working without relereiico to 
<^aih other, except in a Icwv cases ot fiieiidly co- 
opetation, with regaid to time of opciation, type of 
prograiiinie and object of the station The stations 
an' ( oiici'iitrated chiefly along the eastern states and 
dll the Pacific slope, and no less than twenty stations 
,ii(' m close jiroxniiity to New ^■olk City Itroad- 
(asting prograiiimcs arc' amioiiiiccd in advance 
lliioiigh the' jiress, and much use is made' of gramo- 
phone u'cords for tiMnsniission 'f'lie US (.ovein- 
uKiit calk'd a confc'n'iue of inteic'stc'd jiarlies at 
\\ ashmgtoii a fc'W' months ago nndc'r the chairinan- 
vhip ol Ml Hi'ibc'rt Hoover, and ajipropriate working 
(oiiditions wc'rc' dc'cich'd '1 hc' jiassage of a Pill now 
heJorc t 'ongrc'ss w ill attord the' Secietary of flu* i.H'pait- 
iiiLiit of ('oimneicc' consideiable powc'rs to control 
.111(1 co-orclinatc' the ladio trahic , including broad- 
(asling d h(' jirocess, hcwvc'vcr, at this stage is slow-, 
,iiid some time must elajise betore the' Aineiican 
s\st('m IS gumg the jiiiblic ,is eflicic'nt si'rvic e as it is 
hojK'd tlu' Piitish svstc'in will guc' from its inception 

'1 he ac tion ol the Postmaslei -Gcmeral m lestnctmg 
bioridcasting is vu'wc'd willi mnch appioval in the* 
S|.it(.s, as atloiding the most coiuenuait mc'.ins 
will rebv confusion may bc' axoided 

Dining Ins Msit Mr I'leinmg -^aw the* jinncipal 
bioadcasting stations m opc'iation, im hiding J'kist 
Pittsbuigh (callsign K'DKA), Newark (W jZ), Chicago 
(K\\V), Spimgfic'ld (WJ’Z), all o[)eialc'cl by the 
W c'slmgl'ouse ('o , the J)otroit loee Pn.'ss, Di'troit 
News, hedeiaUrc'lc'graph and 'fc-lcphone Cc.) , Roclu stei 
Si hocll ol Music, c'tc ]'’roni the two Detroit stations, 
.IS wc'll as those at Pittsbuigh and Chicago, ^^r 
I'k'mmg brondcastc'cl for the ' bcnc'lil of American 
hsleiieis the position of ladio tc'lepihoiiy in Gic'at 
J’-iitam 

'I he broadcasting station compiises studios m 
which the- ailistes jilav and smg, tiansimsnon looms. 

< oiitiol rooms, gic'c'ii loom and ollices I'Ac-rv station 
ditlc-rs liom otlieis, all bc'ing m an cxpc'nnu'ntal stage' 
o] development, and c'ach one has jioints ol intc-rcst 
which I an fu’ incorjioi^teil into haiglish piactuc' It 
is ( -.Imiatc'cl that two million radio rc'ceiving st'ls aie 
111 iisi', ,nicl duiiiig the' last two v'eais about 12,500 
comjianu's Jiave bc'eii mcorjioiated tor cariviiig on 
ladio busmc.'ss Many ot llii'se, howev er, aie nuishiooni 
alt, ms, against which the' public has been wainc'cl 
I he pionecT woik m the development of Imi.id- 
c.istmg was condiictc'd by the Wc'stinghoiise Co, of 
Ihttsbnrgh, w Inch ojiened station KDKAm Dc'c ember 
[1)20 'I he Company also nnnu'dialelv jikuc'd upon 
the nnirkc't a numfn'r ol lecc'umg sets and a u-mark- 
able demand arose* the whole country lesponch'cl 
to this new form of entertainment, and the cleinancl 
crc'atccd has no parallel in recent ye.irs. 
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The patent situation with legard to ladio apparatus, 
ciicuits and valves was so obscure and coinjihcated 
that many of the le.idmg inakeis might unwittingly 
have mfimged each othei’s patents, and tiu' pooling 
of the patents by the piiiuipal inamifac turers has 
eased wh.it imght have been an extiemc'ly dilficull 
situation. 1 he Radio ('01 position, a gioup of radio 
mannf.K tureis alieady m c'Mstc'iic e and inleiested in 
coinmuiiicaticm by radio tc'lc'jihonv', w.is ulihsi'd to 
.ict as a selling .igent Thete aie, cU coiiise, main' 
manufacturers outside this gioup, but sin. ill makeis 
aie not pc'rimtted to utilise jiatc'iils for whah llu'v .11 c' 
not licensed, their sets c.oust'tpu‘nl Iv bc'ing k-ssc'ltc'c live 
and up-to-date than those of llu' leading m.ikeis 
('k'.irly the “ mushroom ” ccmipaiiic's aic* unable t<» 
inck'inmfv their t heiil.s against actions w hiih m.iy 
lake place if basic patents an' nifrmgi'd bv the 
appar.itiis tlu'y make 

One* of the most intc-resting orgams.ii ions m the 
St.itc's IS the Ameiic.in Rekiy Ueagiic', .1 n.itional imn- 
commeicial assoc i.ition of ladio am, items who c oin- 
bme to rc'lay fneiidly mess.iges betwc'ce .nnaleiii 
stations across the Ccjiitnu'iil and to protc'ct the 
mlerc'sls of amateurs, lii this wav nic'ssages from 
.imafeui liansmitting stations can be sunt c'lver vc'ry 
much longer chst.mces Uncler Piilish loiidilioiis 
such work is not jiossible, as those who hold lo-watt 
transmitting license's c.iii only s< iid out message's 
connected with the expeiimcntal work foi which llu'ir 
license is jn im.inly mteiidc'd, Init at tempts are being 
made tej modify these restrictions ,\m.itc'nr trans- 
imssion conkl not, c>f ionise, take' |)l.uc* wink' bioad- 
c .isting is in jirogiess 

Dining the hot summc.'r months m Amc'iu.i the 
public IS not pailicnlarly keen on indoor c'nteitam- 
inc'iit, .ind ixuscs ni the’ rc^ceiving set due to atmo- 
spheiic electnc'.il disturbance's .irc* tioublcsoinc' riu* 
jMiblic taste* is also c'hangmg, ami those' who have' 
evpenc'iu c'd ic'ception last wmtei aie cU'v ulopmg a 
taste' for moie serious and stdid m.ittc'i than h.is 
hillu'rto been the' c .ise h'diic .itioii.il matter and 
hc'.iltli talks aie bc'coining iiicre.ismgly jiopukir in 
])rogiamines .Mon* .mil more' clniich sc'ivicc's aie 
bioadc .istc'cl, .md the imjirovc'ineiil in tlic' i|u.dity of 
set moils IS helping to till c hurches w hit h li.iv c' hitherto 
bc'cn very thmiv altc'iick'cl Marlo't .md stock leports 
arc' ,ilso ^ent out, .uii 1 tiu'sc .1 1 r of gr<'.i I iinpoi t ,mt c* to 
t.iriiieis. eg the ruling pi ic c' ot jioi k 111 ( hu ago, 
obtainc'cl by i.ulio, may help .1 lannc'i to decide 
whitlu'r to send his hogs to maikc't 01 not immedi- 
atc'ly t iuver^itv c'xteiisions aiul extr.i-muial Ic'c - 
lure's .lie being bro.idcastecl to ,m ineieasing c'xtent, 
.md invalids .md olliers (“ shut-ins ”) who .irc' un.ible 
to seek ('iitc'rt.miment out of doois find r.ulio a great 
boon 

I hen n no ikjubt th.it ladin has conu* to stay Its 
(.h.uMc ter will I haiige, both thioiigh tc'i Imical improve- 
mc'iits .mil thioiigli chan.gcs m the juiblu t.iste, luit 
it IS rapidly Ix'coimng a peimaiieiit pait of thi' n.ilional 
hk' It IS bc'iiig used to an nuie.ising evleiit to send 
out wh.it IS kiiDwii as “ jH'iishabk' news," t(» leliev'c 
the lo.ul oil the' ordinary tek'jihotu' and tc'legr.iph 
hue's In this res[)ei t the attitude of the prc'ss has 
undergone a notable change himn opposition it 

h. is changed tc) vvhole-heartc'd snppoit New^papcis 
])iiblisli jirogr.immes at k'ligth, .md h.iv e r.idio 
columns in winch expert .ntvice is given to am.iteiirs. 

Mr h'leming is most ojitimistn .is to the future of 

i. icho m (ireat Britain While British aiidu'iiees are 
hkc'ly to be mote critic. d th.m Ameiu ,111, with the aid 
of all that Aineru .ill experu'iuc' h.is to otter Biitisli 
broadcasting will I'stabhsh itself .is the best in the 
world, and the public' wilj find m it a nnicpic .md 
coiilinuons souice of c'ntci tamnu'iit and instruction, 
full of possibilities of exp.msioii The develop- 
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iiK-iils wIikIi die taking pl.u i* even now in Ainciica 
dll' lik(lv to jiiofliice t,ir-r(‘d( hin}4 rhant;(-, such .is 
tli( s()(,ill((| wired wiieless, by wJiuh radio tians- 


Third International Congress 

' r i 1 1C pd|)( is redd dt this ( oiiyit ss, \\ hwh was held 
^ 111 London on |nlv 17-2.: iindei the piesideiiev 

ol Id ( h.iihs Snivel, ind\ b(“ ilassified 111 tom in.'ini 
^loiijis d((oidnif4 to Hunt siibjei Is, \i/, «‘pidemi- 
olo.ttx , .iiidtonu , phdiiiidi \ , and veleinidis iiu'du iii(‘ 
\nion<^ the pajieis on epuhnniolo^v s|)(‘(idl mention 
nid\’ be made ot those b\ I’rof jean^ehiU', on biiboiiK' 
pld,!;ue III the Middle A^i s, in uhiih a reldtionsln|) 
belwieii Idinnie ,ind ]ildttu< was sliowil, b\' I )r 
ICriK'st \\ u lv( islieimer on the blai k jdamie at htras- 
boiiii; 111 M pi, i\dh esliai Is tioin a lonteinpoiaiy 
'lo( iiliK 111 , 1)3 Mis> M iJiiei oil Ih-' de( le.ise of 

epidenia disease-, in the i.Sth and (sirlv lotli <eii- 
tniies, a ile< lease at 1 1 ibnti'd 1)\ hci to iinpio\ mnents 
in .lyrn nltnie, iiiipi o\ (aiH nis m house ami town 
pl.inniipit 'Hid the adxamt 111 niMliiim*, and an 
inti 1 esi in.t; .K i oiinl b\ Sir W illiam ( olhns of Sir 
I'.dwm (hadwiik, the hithi-i of hinthsh s.uiilary 
snem e ()th(' papiis o| i pnU'inioloitu al interest 
ueie those ol I >1 loikoiman of Constantinople on 
inoi Illation aeanist smalbpox bv the aiuunt Ai- 
menians, of 1 )i llelohla\ek of l’ra,i>ue on ('])id(Mnit,s 
in iJolunna m tlu' MiddU- Xi^es, and ol I )i Niwenof 
Laris on pla^^iie m riisiam m the litteenth lenlnrv 
Lerhaps the most inteieslim; < out 1 ibiition to the 
histoiN ol amilonu was tin' papei of Liol Wii^ht on 
Leonaido da \ mil’s woik on the slimline ol the 
heait, in wlmh it was staled that l.eonardo w.is the 
lust to show the e\a( I attaihment ot the ihoid.e 
temlmea' to the eiisps ol the am n. ulo \ eiilni iilar 
\al\('s, the lirst to dii ei t .itteiuion to 1 luMlilatations 
ot till- oii'-;ins ol the aoifa and jnuinonaie \alves, the 
hist to note the oii.isional juistnce of an mtei- 
aiiiuukir loiameii 01 loiaineii ovale, and tlii' Inst to 
desciilie the modi latoi band in the lu-ht \entni!e ol 
the heart 1 )r 1 )onald C.impliell made a (.oinmnim .0 
tion on t he sii^mlu am I ot tlie Ai.ibii MSS oftkden’s 
work on anatomual admmistialion. m wlmdi he 
sn^i^esled th.it the jiresi r\ ation ot tins work when 
poitions of it weie tolaltx lost othoiwise nidii.ated 
that the Miislems did not lompletelv destroy the 
seioml lil)rai\ ot \le\andi la, as is i^enendL supposed 
fii a |)a])er on the anatomn.al studies of l)esi_arles m 
Holland, M Idisseveiix shown! bs e.xtraits Ironi ton- 
tempoiai\ liteiatiire that Disi.ntes, wlio was the 
^tandson anil file. it i;i.nidson ol midiral men, studied 
.uiatomv both 111 the human snliject .iml in animals 
at \msterdani, (treiht. lawden, and il.nlem 
betwc'eii the \ ears Kiyrand 1 0 pS ( )tlier .inatomn at 
p.i])ers were those liy Dr I' Wilson L.nry on the 
i ollei 1 1 \ (' e\ idem e of tre])hmation ol t lie I in man skull 
in (ireat Ihitain diinny ]irihistoiic turns, |>v 1 )r 
Kathleeii J^tindei on women ,is anatomists, try l)i 
Jxrnmbhaar ot L‘lii!add{)lii,i on the Ije^mimms ot 
an.itoinual instimtion in the I niteil Stales, ,ind liy 
Dr J D (oniiie on i.ar!\ anatonm al mstiuetion 111 
ICdmbin i;h 

In an histoiiial sketi Ii of pli,um.ii\' m (be.it 
Dritani and Jo'kind, Mi j D (hlinoni showed that 
it w.is not until the jnfh leiitnix that .in\’ beemnnny 
w.is made wit!i the lemil.ition of tile pr.iitiie ol 
mediLine Ol the sale ot din^^s. .nid e\ en down to the 
iSlh eintinw tin sale and dispensimt of dinL:s w.is 
I hit ll\ m the I'ands of tin phvsuians and apothe- 
i anes 1 lie ])aper deals sm 1 1 ssi\( 1\ with the evolu- 
tion ol the pharmaiist, the histoiv ot pharmaiv law, 
the oii;^m ot tile i ’hai m.u entic.d SoeieLv ot (Ire.il I 

NO. 275O, VOL. liu] 


[Auc.ust 26, 1922 

mission IS conducted for jiart of its jiath by an ordinary 
wired line. Wh.at these developuii'nts do, however, 
must be left for the future to determine. 


of the History of Medicine. 

Hiitani, ])harmat eutical education and si lence, the 
jirotei turn ot piotessional mteiests, pharmacy in 
Iri'land, and the Instory of till. irm.ieopxeias and 
phann.iLeutical hteiatuie In his pajX'r on art m the 
It.ihan iihatmary ot the r5th rentury Liof Casti- 
Khoni of kiieste stated that .it the begmnmi:^ of the 
15th lenturv the piactice ot medicine w.is closely 
assou.ited with th.it of the .i])othecai y, so that tlie 
dni”^ist’s shoi) often .in nitellei.tu.il centre which 
Slaved not only .is a considtim^-room tor the doctor 
but also .IS .1 pl.iii' where l)oc)ks .and lUiiosities were 
exhibited Liof (.isti^honi showed .1 laiye mimbci 
of ])hoto3;iaphs ot jih.irni.n v jais Irom his jrnv.ite 
colleition, illusti.itnu' the development of medii me 
111 the 15111 centuiN Ml C j S Ihoiiipson tiaced 
tlie history ol “ lliet.i Picr.i,” a n medv i()m[)osed 
m.imlv of .does <nid coloc\nth, wlmh was Inst used, 
-uioidiii” to tr.idition, 111 the tem])les ol .Ivsmi- 
lapms m Ciecce .mil is still sold in the ph.irm.K les of 
(he.it lint.nn and the Continent M ihuhet 1 011- 
tiibuted ,i pape r on the history of Ie;,;is|ation i om cin- 
nn.; poisons, .mil \\ h'l.ilon desiiibed the .1111 u nt 
st.itutes ol the .ipothei .irii s of t.voils 

Ma]or-(_'.eneial Sir k'rediaai k Smith L;.ive an mlerest- 
my desiiiption, illusi 1 .itc'd b\ linteiil slides, ol the 
position of viteimaiv an.itomy ni hmyl.md dining 
the T(>lli, 17th, .md iSIh centuries, m wlmh iie 
emph.isiscil the follow m.i^^ points (1) 'I'he i onpi.ir.i 
tive .ibsence ot mform.ition on the sulijci. I, m sjnte 
of the tact th.it up to th(' 15th century |)i .n. In .ill y 
only the .m.itomv ot animals w.is studied b\ students 
ot liimi.m meihi me (j) 'J he interest shown by la\ 
wiiteis on .1 siilijei t 111 which they were iL;nor,int, 
but tlie mpioit.mci' of wlmh m the .idv.mieinenl of 
vetermaiv kilowli'ilcte tliey fully leco,c;nised 'these 
men wicite on the subjei L .md drew on their nn.p^m.i- 
tion (5) 'Idle absence ot <my vetiam.uv si hoot in 
this loimtry until the end ot the jSth icnturv, when 
one wa-. lounded 111 171)1 with \ i.d de Sambi'l as 
piolessoi Liot f-' I Cole of Keadnif.’ re, id a p.i])er 
on Kuini on tlie anatonn ot the Jioise, a work wlmh, 
])nbhshed m 1508, was the lirst monot^i.i])!) on the 
.m.itomv of an annn.il Othei ]).ipers on veleimaiy 
medic im* were 1 e.ul bvAfr h’ Iv J hilliK k on " M uloiiied 1- 
cin.i Cdiiionis,” .1 i'om])il.d ion of ancient vetiiimir^' 
tie.disis, bv M H J Sc'vill.i on the svmlioine of 
I ohi m the (.teek llippi.itiK wiitinys, and by .M 
Moiili'- on the histoi v' of yl.imlcis m (bei k .md Ivom.m 
w iitc-is 

In .iddition to the pai)ers on the history ol ejii- 
demioloL(v, .m.domva jih.irmacv, .md vcteim.iry 
medicine, c ommiimi .it loiis on v.iiions to[)Us ot 
medii o - Instoiic.il interc'st were n.id In .1 p.iper 
eiititlid ” M.i^istii S.ilc'i nil.ini nondum lo^nili," Di. 

( .ip]).iiom of Ivoim ,i<.ive ,m .ucoimt ot .1 m.nm- 
script wlmh he h.id loiiiid in the c.ithedr.d ol St. 
.M.itthew .it S.deriio, lonl.iimny the names of thirt\'- 
one hillieito unknown medii. il im 11 lioin the second 
half ol tin tenth to Ihc' sixteeiilh ientin\, most ot 
whom were monks 01 eci lesi.ist n s of some kind 
'I his disc ov ei V conlnmed Di ( .ipp.irom’s view that 
SI leutilic medicine at this peiiod w.is m.imlv pi.n hsed 
bv^ monks until tlie p.ipal piohibition m the r2th 
iintiiry to pra' tise medicine outside the cloisters, 
with the- lesiilt tti.it I lu' sc liool of S.ilerno was foundeci 
bv kivmen In .i p.ipca on D.mte .md Avcarhoism m 
It.d^', Liof Casli”honi discussed the iclatioiis of 
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Dante with medicine. Though opposw'to the view 
that 0ante himself was a medical man, the professor 
stated that the poet studied medicine at Bologna, 
was closely connected with Alderotti and Ihetro 
d'Albano, two of the most distinguished physicians 
of that time, was prior of the corporation of physicians 
and apothecaries, and was given the title of magistcr 
in a conteinpoiary document. 

Other papers on miscellaneous topics were those by 
J )r. ?' J Poynton on doctors and the dawn of aero- 
statia, by Dr J D. van Gils of the Hague on the 
doctors of Molidre and Shaw, and by Mine, Panayo- 
tatou of Alexandria on hygiene and dancing in 
ancient Greece. It is proposed to hold the next 
Congress of the histoiy of medicine at Geneva in 1925. 


The Research Association of British 
Rubber and Tyre Manufacturers. 

P ROBABT.Y m no indnstry is the old ground of 
knowledge less thoroughly exploied and the 
new' unbroken held for useful research so extensive 
and atti active as m the rubber industry taken as a 
whole A hundnid yeais or a little more have passed 
since the discovery that rubber could be converted 
into a workable form by solution m suitable solvents 
or by mechanical kneading, and the process of 
\ul(Mnisalion wais discovered eighty years ago 
'I'hese operations, which aie yet apjilied unaltered in 
pimciple and very little ditlerent 111 practical detail, 
still rcpri'simt the foundation of rubber maiuifat.tiire 
of th(‘ ])resent day , compared with them, .ill the 
other innovations have been of minor impoitancc 
'Die disadvantages, however, inherent to these 
fundament.il operations an* so maiked as to i ause 
surprise that so little further advance has been made 
during the last half-cc'iiturv It is almost .istounding 
that so large a portion of the effective history of the 
industry should b(‘ found lecorded m the rcmark.ible 
“ Peiso'ual Narrative ’’ of Thomas Hancock, published 
m 1857, aftcT his letiremcnt 

If anything further had been needed to emphasise 
tlie impoitance of the rubber industry, particularly 
that section of it dealing with the piodiiction of 
lubber tyres for vaiious types of vehicles, and the 
call for its blither scientific development, the period 
between ^914 and ic)i8 supplied the necessary stress 
in an nmnislakahle m.inner It was natural, lliere- 
toie, that members ol certain companies interested 
m the mannfaciuro ot rubbi'r goods should decide to 
bike advantage of the assistance olterod by Govern- 
ment to lound a Kesearch Association of Ih'itish 
Riibbei and Tyre Manufacturers An energetic 
CommiLfcc under the chairmanship of Mr Alexander 
Johnson saw file Association pass from the embryo 
stage to a st.ite of healthy and \ igoioiis existence with 
i\lr B 1 ) Poiiitt as direcloi of Research 

On ai count of the early part of the year 1920 
being inopportune for»llic purchase of piemises and 
e(|uipment, the Research Association iirst found a 
Ic'inporaiy home m University College, T.oiidon, thus 
enabling a coinineiiccMiienL with a pielimmaiy, 
albeit necessarily restricted, progr.imme of work, 
more paiiicularly ol a purely physical and chemical 
nature Later, after eandnl seaicli and iiispc'cticm of 
suitable premises, pureliase was comjilcded of two 
detached houses at 105 and 107 T.aiisdowne Tioad. 
(Toydon Idiese possessed sevc'r.il advantages, and 
after necessary alter.itions liave been convcTted into 
a prepossessing unit The space bctwc'cm the two 
houses IS now occupied by a substantial connecting 
building which provides increased accommodation in 
addition to inter-communication. The frontage of 
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the site is 120 feet and the depth 206 feet, the latter 
leaving ample room for future extensions 

The building, which was formally opened by Lord 
Colwyn on July 26, comprises administrative oflices, 
library, experimental laboratory for the preparation 
of rubber, incorporation of componnehng ingredients 
and vulcanisation, w'orksho]), mechanical testing 
laboratory, physical lahor.itors', chemical l.iboratories, 
storage accommodation and caietalvc'is’ c[uarters 
All the necessary heavy expciinu'iit.il plant is con- 
tained m the basement of the* mtcT-communicating 
building, and one of the two ongin.al houses has been 
kept entirely fice from rnnnmg inadnnery m order to 
permit the use of delicate msli aments without risk 
of disturbance from vibration 

Those resjionsible for flu; foniuling of this Associa- 
tion have rt'.ilised that the impoitance of research 
to industry lies not so much in the possibility of very 
occasujnal cliscoveties of a levolutionnry nature as in 
the sure' benefits which .are the abundant fruit yielded 
by the application of science to the im]uovemerit oj 
existing methods The fmu lions ot the Xssociatiaih, 
while not excluding the study of fuml.imental prob- 
lems, include more ])rc)saic c onsuleratiom such as 
improvement 111 the control of inauufacfniing opera- 
tions and the testing of law materials and final 
products In such dirc‘c lions then* is indei'd urgent 
need for work, sin h vital mattc'rs as the nvisoiis for 
the* use and sekaTion of various necc'ssary " com- 
pounclmg ingredients ” and the methods .ulopted for 
the procluc-tion of vulcanised nibbei possessing 
special physic.il properties, c g resistam e to cutting 
or abrasion, n'silieiice, toughness or e\c'n hardness, 
being based on almost entirely (‘inpincal grounds, 
often of the least desirable type 

Whatever reipiirement may have to be left un.- 
satislicd in siuh .111 Association as this, it should be 
able to anticipate with the iitmosi confidence an 
abund.ant and unceasing supply of probleins for 
investigation D h. T. 


University and Educational Intelligence. 

Pkospkci LT srs ol I Jnivx'rsities and Colleges for 
1(122-23 are beginning to appear Leeds University 
publishes an (extensive programme ol evening courses 
(advanc('d) m engineering, dyi'ing, textik' and leather 
industries, and gt'ology, aild afternoon courses in 
coal-minmg Dnrmg o.aidi of five evenings of the 
w'('(*k from five to nini* classes will be held. lh& 
faiulty of ('ngmeering of the University of Bristol 
annoiin((‘s addition.d vac.ition courses to be held in 
1923 Univcrsitv College. Ivxeter, is establishing new 
('oinses, intermediate and linal, in hoiticnlture and in. 
agncultuic, the final couise m agriculture being at 
the Sc.alc-Hayiic Agricultuial ('ollcge, Newton Abbot. 

Secondary education in the United States is, as 
eveiy one know's, conducted chiefly m public (that is 
to say. m State) scho(jls But the part of the field 
(K copied by the private high schools and academies 
IS not iTK onsulerable Adv ance sheets from the 
biennial survey of education in the United States, 
1018-20 (Bnllctm, 1922, No of tlu^ Bureau of 
Rducation), show that m i9i<r-2o llieie were 2093 
ol these institutions, attended by 184,153 secondary 
students and, in addition, 250,000 elementary pupils. 
A remarkable gnwvth occurred bctw'een T()05 and 1920. 
During this period the mimbcT of their secondary 
students increased by 72 per cent Nearly 75 per 
cent of the mstiLiitions are under denominational 
control ; of these Go per tent, .rre Roman Catholic, 
and the following analysis show's that t(^ the Roman 
Catholic schools is chiefly attributable the above- 
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mentioned increase in the number of ‘secondary 
students m private schools. The increase was — 
in Koman Catholic schools from 20,150 to 76,054 ; in 
other denominational .schools from 30,106 to 53,965, 
m non-sectanan schools from 47. <>51 to 54.134; m 
all from 107,207 to 184,153 The increase in the 
number of secondary students of nef»ro lacc m private 
schools IS also noteuoithy — from 2771 in 1905 to 
9526 111 1920 Lc'ss than half ol the total number of 
these schools .irc* ( o-ediicational, ^.S5 being for boys 
only and 728 fot gnls only 

"We should have a dvnamic education to lit a 
dynamic woild ’’ is the burdi'ii of the address delivered 
by Dr. J.imes Hai vc'v Robinson, on " 'I'he Humanising 
of Knowledge," bidore the Ann-rwan Assodation for 
the Advancement ot Science, at^a meeting with the 
Pacilic division in Salt Lake City on June 23-24. 
Once it was well to dehumanise scuMice ; now it must 
be rehumamsed J)r Harve-y Hunks there is a real 
clanger threatening the piogicss of scumca' itself in 
neglecting tin* jirotest of philosophy, that the ideal 
of dehumanising .scieidihc investigation loses sight 
of the fact that the onlcjokcT is one of the essential 
elements m the observing and iceoiding 'I'he danger 
is not that the scientific ideal is faulty, but that 
mankind will not accept an ulc'a unless it is attractive 
as well as true " 'I he politicians in the Kentucky 
legislature think themselves eom])etent to decide 
whether the State should grant funds to any institution 
in whicli man’s ammal e.\tiaction is taught ; the 
politicians in tlu' New 'Wirk legislature have provided 
that no one shall teaHi m th<‘ schools of the State who 
is known at ,iny time to have expressed any distrust 
of our institutions " We on tins side may smik' at 
these fears , but after all it is well to he n'lnmded that 
the .scientihe investigalor is prom to take himself 
for granted and not to realise " what an altogether 
astonishing and even grotcs(iue mvstcu-y lu‘ and his 
doings constitute " for the general mass of social 
human beings 

" Co-ofFUATTON aiicl the Problem of Tlnemploy- 
Vhent " IS the title of a paiiijdik't issued last month by 
the Calcutta newspaper Capital, being a reprint of a 
series of articles contributed by ('aptain j. W Petavc'l, 
Principal of Maharajah Kasimba/ar’s Jkdytechmc 
Institute, together witli correspondence between 
Captain Petavel and tlie Vice-Chancellor of the 
Calcutta University The recent establishment by 
this university of a Poverty Problem Study Fund, to 
meet the cost of lectures and publications devoted 
particularly to the exjilodation of a definite scheme 
of social reform, constitutes n new ch'parture in uni- 
versity policy m regard to research in applied sociology. 
This scheme " to organise the children and the 
adolescents m schools and coniimtatinn ^(JiooLs, so as 
to make them form the trunk of a great tree of co- 
operative production and exchange, whose branches 
will extend in all directions and carry health into 
every part of our social systc;m," is not new. Among 
its earliest supporters were the late l.ord Roberts 
and Sir Horace Plunkett Of late "economists and 
educationists iii almost cweiy part of the world," 
says the Vice-Chancellor of Calcutta University, have 
been canvassed, with the result that there has 
been a steadily increasing volume of ojnniou m 
favour oj the scheme, and steps are being taken to- 
wards operating a large-scale tiial apjihcation of it 
in schools in Bengal by means of self-supporting 
school market-gardens and school workshops The 
experiment cannot fail to arouse keen interest, not 
only m India but wherever attempts arc being made 
to extend af\d improve education without increasing 
its cost. • ‘ 
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of Industrial Pion^ra^ 

August 27, 1898. John Hopkinson ‘dikifi. — Dis- 
tinguished as an engineer and a mathematidil phy- 
sicist, Hopkinson was a graduate of Trinity College, 
Cambridge, and m 1871 was senior wrangler and 
Smith’s jinzc'rnan. For some years he was scientific 
adviser to Messrs Chance, of Birmingham, and made 
improvements in lighthouse apparatus As a con- 
sulting engineer in l.ondon he took uj) the study of 
electrical problems , m 1882 jutented the three- wife 
system, and four years later, with his brother Edward, 
published an important memoir on the prmcijilcs of 
the design ot dynamos. In 1890 he became professor 
ol elcctncal engineering at King's College, London, 
and on two occa.sions served as president ot the 
Institution of Fdcctncal F'ngmeers. His death was 
the result of an Alpine accident. 

August 27, 1914. William Thomas Lewis, Lord 
Merthyr of Senghenydd, died. — Coal owner, iron 
m.ister, steel maker, engineer, and a captain ot 
industry, Lewis beg.in life as an apprentice m a 
South Wales engineering works. In i860 he became 
mining engineer to the estates of the M.irquis of 
Bute, and twenty years later was made sole manager. 
He was a jnonecr m the construction of steel works. 

August 31, 1751. Christopher Polhem died. — A 
f.imous mining engineer of Sweden, Polhem was born 
m i66i. 111 109^ became engineer of the mines at 
Falilcm, and in 1716 was raised to the nobility and 
was made a member of tlie council of mines He 
liavellcd extensively, e.irned out impoitant engin- 
eering works, and was one oi fhe original memlxTs of 
the Academy ol Sciences ol Stockholm 

August 31, 1865. John Gedrge Appold died. — After 
amassing a coiisidciable fortune as a fur skin dyer, 
Appold turned lus attention to mechanical jnirsmts 
.md ,it the Cro.it ICxhibilion ol 1851- attracted atten- 
tion by his centrifugal pump Among Ins other 
mvetilions was the brake used in connexion with 
the laying ol the first Atlantic cable. 

September 2, 1834. Thomas Telford died. -The 
son ol a sliephcrd of Ivskd.de, Dumlnes, Telford was 
born on August 9, 1757. Apprenticed to a mason, 
ho afterwards worked m Edinburgh, r.ondou, and 
Portsmouth, became surveyor of jniblic woiks m 
Shiopshirc, engineer of the IHlesnu're Canal, and m 
Scotland built the ('aledoman t'anal and opened up 
the country by tlu; construction ol 920 miles of roads 
•ind of 120 new bridges Many other bridges, canals, 
and haibour schemes were due to him, and among 
these were the Gotha Can.d between the Ikiltic .md 
North Sea and the famous suspension bridge over 
the Mcnai Straits An acknowledged leader in the 
world of civil engineering, m 1818 ho bc( a«ie the 
hrst president ol the Institution of Civil Engineers 
and held that jiosition till his death 11c died at 
24 Abingdon Street, Westminister, and was Imried 
in the nave of Westminster Abbey. His statue 
stands m the Chapel of St. Andrew. 

September 2, 1883. Cromwell Fleetwood Varley 
died.— Cue ol the pioneers of the Atlantic Telegraph 
enable, Valley as a boy entered the seivicc of the 
Fdectric and International Telegraph Company and 
of this firm became engiiicer-in-cliief. After the failure 
of the first Atlantic cable he constructed art ex- 
perimental line for studying the jihenomcna of 
signallmg, and during 1864-5 tested the whole ot the 
new cable for the AtlauRc Telegraph Company. 
Retiring from active work m 1868, he epntinued his 
investigations and in 1870 transmuted musical sounds 
over an ordinary telegraph wire. E. C. S. 
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H /^ocifeties atid AcademW 

’ Paris. 


Haller i.i the 
international 


Academy of Sciences, July 24.— M. 

^l^air._Charles Moureu : The third 
conference of pure and applied chemistry I his 
conference was held at Lyons from June 27 to July 1. 
and was attended by representatives from 2 \ nations. 
The next meeting will be held at Cambridge in June 
_-Mauricc Leblanc : The electrification of raib 
w'lvs by means of higli fiequency alternating currents. 
_-V Grignard and A. C. Purdy: a-/T-dichlorcthyl 
ptlier Three of the four possible dichlorethers are 
known. The fourth, CH3 . CHCl . O . CHj . CHiCl, 
has now been prepared by the action of dry hydro- 
chloric acid upon a mixture of paraldehyde and 
ethvlene monochlorhydrm. — M. Abramesco : The 
senes of polynomials with two complex variables. — 
Farid Jloulad Bey : The geometrical examination of 
the infeiinil forces and displacements round a point 
in an elastic body.-d’aiil Dienes • The displacement 
ol tensois — I’aul Sacerdote and Pierre Lambert : A 
new method Jor detecting tlie presence of a submarine 
'fhe ))lan-pio])oscd is suitable ior a nairow entrance 
to a port and is based on the difference between the 
clectiic conductivity of the submarine and of sea 
water — G Athanasiu : An aclinomcter with elec- 
trodes of mercury covered with a thin layer of 
mercurous chloride, bromide, fluoride, or sulphide 
A cell IS constructed of 11 form, with mercury elec- 
tiodes covered with a thin him of haloid salt Fx- 
posuie of om> electrode to light causes an immi'diale 
nureasc m the K M.F. of the cell.— St Procopiu : The 
variations m the are s])ectrum of mercury with fhe 
conditions of emission In a vacuum, working at 14 
to 15 volts, with low vapour pn'ssure, there arc more 
line.s visible in the ultia-violet (up to 2191) than when 
working with 65 volts and V5 amperes Other 
modifications are noted if the arc is working in air or 
in CO, a] gas, the lines forming the triplets in the two 
secondary senes being specially affected — IMlle. Irene 
Curie : The determination of the velocity of a rays of 
polonium The method of deviation in <i magnetic 
field was employed, and this gave ^ 10® cm 

per sccwid for the velocity ol the a rays ol polonium, 
with a nrecisiun of about o- 3 ])cr cent. Geiger, by a 
diffeicm method, obtained a result witlim 0-4 per 
cent of ilu’ above --P. Lebeau and M. Picon 1 he 
reactions furnished by sodammonium with hydro- 
caibons Paiaflijis and elliylcnc derivatives are 
un.ictcd upon by sodammomum : allylcnc gives 00 
per cent of the sodium derivative and 33 ])cr cent of 
propylene, and other hydrocarbons of the acetylene 
scijcs liehavc similarly Hen/eiie and its derivatives 
,'UT nil. K ted u])on, as .ire also the tcrjicncs. ISaphtha- 
lene, a( enajilithenc. and phenathrene give Ictia- 
hydrides — Octave Mengel • The fall of dust called a 
“ lain ol blood ” Remarks on the coloured snow 
whicli fell in Rrian9en on March 12, 1922 The 
meteorological data suggest that this dust came tiom 
the Sahara — ICmiled' Terrome and Ken6 Wurmser : 
Tlie utilisation of ternary substances m the growth of 
Aspergillus nigcr. Tins mould would appear to 
utilise indifferently any sugar m its growth, and shows 
no qualitative preference. The sugars used were 
glucose, Icvulosc, sacchaiosc, maltose, arabmosc, and 
xylose The concciitiatioii of the nitrogenous food 
(ammonium sulphate) was also without effect 011 the 
growth, but the nature of the source of nitrogen had 
a marked mflaence. — L. Blaringhem : The heredity 
of the phj^siological characters in the hybrids of barley 
(second generation): — Paul Becquerel : The theory of 
the meriphyte»4n the phenomena of vascular ontogeny. 
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—A. Pdxard : The idea of the “scuil diflf6renticl ” and 
OTogresave mascuhnisation of Certain feni^e birds. 
The experimental results relating to the action of the 
ovary on the plumage of birds pan explain, on the 
hormone theory alone, some anomalies apparently in 
disagreemc'nt with leccnt theories of endocnnology. — 
Paul Wintrebert : The mode ol biiildmg of the vomer 
m the course of mebimorphosis m the S.damandridje. 
— Paul Carnot and Mate Tiffeneau . A new hypnotic 
m the barbituric scries bulyl-ethyFmalonylurca. 
'I'hc hypnotic properties of the dialkyl-malonyhireas 
were studied by F Fi.scher Irom dimethyl to the 
di-isoamyl derivative , but the unsyinmetiic<illy sub- 
stituted malonylurcas were not examined This has 
bet'n taken up by the authors, who line! m ethyl- 
butyl-maloiiyluiea a uselul new liypnotic It has 
tliiec tunes the hypnotic power of vcional and has 
given satislactory results in clinical practice 

July 3x _,M Guignard m the chair -The president 
announced the death of INI Louis Icive Emile 
Picard- The meeting of the International Re- 
search Cmmcil held at Pnissels in Julj 1922. riic 
address giv'cii by M Picaid at the opemug of the 
meeting — L. Maquenne and K. Demc assy : The 
intluence of c.ilcium on file utilisation of the 
reserves during the germination of seeds. It ha^ 
been shown that the- mllueiicc of calcium on ti^' 
gcruuiiatiou ot sec-ds is sjiecilic, .ind cither elec- 
trolytes do not produce the s.une effect Calcium 
salts are almost without influence on the diastatic 
c,onveisiou ol the insoluble reserves mto soluble 
pioducts , it is possible, but not yet jirov^, that the 
feiments responsible tor the recoil veision of the 
soluble products into plant tissue m.iy be .stimulated, 
by^ the presence ol lime -R Chodat and F. Rouge; 
Tlie intracellular lotahsatiori ol an oxydase and 
localisation m geneial - Jules Baillaud : Some data 
on the constitulion of the galactic cluster deduced 
from the study of the zone ot the P.ins photographic 
catalogue. — Jean G Popesco : I he* lelation between 
pholo-elcctne phenomena <incl the surf.ioe tension of 
mercury. TJic siirl.icc tension of an electrically 
cli.irgi'd drop of meicury w.is measured by a photo- 
graphic method betoic and after exposure to ultra- 
\iolet light The results of the expenments show 
that tlicic IS a rcl.ition bctwieii the ])hoto-clcctric 
phenomenon and the suilace tinision. — IL .M. L6meray ; 
'Phe structure of the umversi' and general relativity. — 
K de Mallemann Molecular double refracTion and 
optical activity. -M. Yovanovitch and Mile. Chami6 : 
The prcp.iration of a standard rachum salt A 
solution ot barium chloride containing radium is 
prccqutated by ammonium carbonate m a special 
ajiparatus due to jM Jolibois. 1 he radifcrous barium 
c.irbonatc produced was lairly satisfactory as a 
slandaid, clillerciit preparations agreeing m their 
radicjactive properties within 0'5 per cent. -Fr. 
Toporesru The preparation of sodium bicarbonate — 
Mile. (L Marchal . The dissoci.ition ot beryllium 
sulphate. The dissociation pressures .ire given lor 
seventeen temperatures ranging from Cv to 

830" C — Mauiicc Francois and Louis Gaston Blanc : 
A method of preparing the lodobismuthates of the 
alkaloids in the crystalline slate.— 11 . Gault and T. 
Salomon : The alkyl-methyl-pyridazmoiu- carboxylic 
esters -G. Vavon and A. Husson : Catalysis by 
jilatmum black. Platinum black may have tis hydro- 
genating power reduced by the gradual addition of 
catalyst “ poison,” such as caibon bisulphide. Thus 
the activity ol a ceitain specimen ot platinimi black, 
after treatment with 0-4 mgr ot carbon bisulphide, 
lost the power of reducing Acetophenone, but retained 
its catalytic power as regards the reduction of cyclo- 
jiexcne.— Keqneth C. Bailey : The direct synthesis of 
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urea starting with carbon dioxide and ammoma. 
Applying tlu‘ device of the liot and cold tube, carbon 
dioxide in piesencc of ammonia in excess and with 
tliona as catalyst, gave a ig per cent, conversion into 
men M Gignoux and P, Fallot . 

'1 lie marine Idioccnc on tlie IMedi- 
terr.mean coasts of Spam.- A 
Guilhermond Jtemarks on the 
lormatioii ol chloroplasts m tlic 
bud ol hllodea canadensis. G 
Andre. llie filtration of plant 
juices ('omi)arativc analyses of 
juice cxjiressed Irom the potato, 

.liter c lanlication by the centrifuge, 
liltiation tlirough porous porcelain 
filter, and lilt ration througli collod- 
ion. In tile last case, the jiroportions ol nitrogen and 
])hospliorus jiresent are reduced -( hibiiel Bertrand 
and h Benzon : 7 lie importance of zinc m the food of 
animals. I'ixjieiimc'iits on mice --1I Vallee and 11 
Carr4 • Tlie degree of infection ot aphtlious fever. — 
(icorges Bourguignon Jloublc chionaxy and a double 
niotoi point in ceitain human muscles 

Sydney 

Linnean Society of New South Wales, June 28. 
Mr. Ci A Waterhouse, president, m the chair 
W. F Blakely : 'I'he Loianthace.e of ;\ustraha, Pait 
11 A revised classitication of the Loranthaceay b.isc'd 
on that ol Ihigler, is jnit lorw.ird. The most notable 
changes in the nomenclatuic aftect tlu' genus Atkin- 
sonia which is displaced by Gaiadmidron. while the 
species under T.oianthns, with versatile anthers, are 
• transferred to Phiygilanthiis - -Dr K J Tillyard : 
Some New Permian Insects from Belmont, NSW, 
in the collection of Mr, John Milfht'll Nearly half 
the insect wings dLscovered at Belli lont bedong to the 
family Permnchoiistida- In association with these 
arc two other Mecoptcioid types, viz , Belmont la and 
a new t>pe, ch'scribcd m this paper, which stands m 
the same relation to the Older Diptcra that Belmontia 
does to the Tiichoptera and Lepidoptera In addition 
the first discoverv of a true J..acewing (Neiiioptera, 
Plampenma) ot Pala-ozoic times is recorded The 
remainder of the fauna consists of ilomoptera, both 
Aiichenorrhyncha and Sternorrhyncha, a new genus 
of the latter being dcsciibed — j Mitchell : A new 
Gasterojiod (fam haiomphahda') from the Lower 
Marine Senes of New Soufh Wales De.scription ol 
a new species of Platysi hisma from Allandalc, where 
it occurs .issociated with P oculus, Hurvdesma 
cordahim, and Aviculopetten tniichelli. -Vex a. Irwin- 
Smith : Notes on Nematodes of the genus Physal- 
optera. Part 111. The Physaloptera of Australian 
Lizards. This paper deals with .specimens ot Physal- 
optera contained in three collections They were 
found to consist of two forms, one of which has been 
identihed as P antarctica Linstow var typica The 
other has been tre.ited as a new varu'ty of the same 
species Lin.stow’s brief nnd inadequate diagno.sis of 
thet species has been supplemented by a detailed 
dcscnption. The rest ol the jiajicr is devoted to a 
special study of the female n'jiroductive oigans, m 
which it is pointed out tliit the j»racticc ol helmin- 
thologists of basing spc( ific distinctions, m this grouji, 
uj)on the dimensions and arrangement of these parts 
IS not reliable, since very consideiablc variations have 
been, found within the one species — J. McLuckie : 
Studies in .Symbiosis 1 7 'he Mycoihi/a of Dtpadium 
pimctatum K Br 

Royfil Society of New South Wales, July 5 Air 
C. A. Sussimlch, pre.sident, in the chan A R 
Penfold ; Observations respecting some cs.sential oils 
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from L^tospfirmum Liuerstdgei. The vanation m 
the ^ss^ial oils obtained from a well-knov^ Tea 
Tree {Leptospermufn Livefstdgei) is tabulated as 
follows : — 


The author is melincd to the opinion that there are 
jirobably three forms ol this shrub, and points out 
that the ty[)es “ h ” and " c ” are of great economic 
importance. The type “ a " (the original one) is of 
v'ery little commercial vnlye, hence the importance of 
the other types, particularly as botanical diagnosis 
has so far failed to distinguish them A R Penfold 
.md F. J? Morrison Preliminary note on a new 
Ste.iroijtenc (jirobably a phenol ether) occurring in 
some essential oils of the Myitacea; The authors 
announced the isolation of ,1 beautifully ciystallme 
solid of a yellow coloui from the essential oils of 
Bcukcu crenulata and Darwinia gvandipora ft has 
a mcllmg-pomt of loj-ioy*^ C , molecular formula 
('13H18O4, and contains two methoxy groups It is 
apjMrcnlly a jihenol eflu'r It has, so far, only been 
obtained in sm.dl quantity, amounting to 6 per cent 
m the former, and 2 per cent m tlie latter oils, but 
it is anticipaU'd that other ('sseiitial oils at present 
being investigated will yield it in greatest amount — 
J K. Taylor : A chemical and bacteriological study 
of a tyjncal who, it soil of New South Wales Monthly 
deterinmations of soil moist im', batterial uumbiTs, 
nitrates, and nitrifying jiowei were made in soil from 
vaiioiis ])lots at Wagga hixperiment Farm 'I'he 
bacterial numbers, nitrates and mfrifymg posver were 
greater in summer th.ui m winter m spite of the 
partial diying out of the soil Tlie general Q|;iJcr of 
merit of the plots for bacterial aiTivity .ind accumula- 
tion of nitrates was cultivated fallow, cropped land, 
uncultiv.itcd tallow, and glass land The bacterial 
numbers .ire compar.ible with tho.se Irom soils from 
similar cliTuatic regions but the nitrifying jiowcr is 
not partKul.irly good and fluctuated curiously from 
mouth to month. 
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Children 'and Museums. 

I ■'HK direct cdiu .11 inn.il work .u i tiinjili'^licd l)y 

1 imiMVini'' in the rmted .states a ])cr|)ctiial 
sdunc (>1 ‘ihainc to iis in thi^ count i\’. W c art' well 
.twan- tliat mm h is Being duni* in some nt out own 
mii-jcums, ollLii at the sclf-s.u 1 itu c ol tlaii otluiaK; 
hut have we an\ thing to lomp.ire witli what is dt'- 
•^eriht**! in a ret'cnt number ol \ttliiial Ih^lon’ (M.inh- 
.\pnl i()22)- llie jouru.d ol the Ameru an Mustnim of 
.Natural I!istor\ Consider l.mltin slidi's. lor e\- 
anijile. Oui own Natuial lIi'>tor\ Miistum h.l^K‘tcntly 
started one m two loan t ollei tjoiis. ( ompi ismg in all 
some lew do/en slides Those oi die ,\mei lean Museum 
niimlier ma^^ thousands I'lie) are stored 111 a room 
aeeessihle to teat'hers, who « an thus selei t jnensely 
what lhe\ want lor their dass-ioom lei tail's. Last 
yeai more tlian two hundred ihousand slulis weie eir- 
t'ulated It IS not long since .1 lair i oiled ion ol slides 
made hv an assistant in tiur ow'ii museum was handed 
over to .mother institution hei arise there were no 
laiilities tor keeping it in the museum itsell Needle.ss 
to sa\ , the .\ineri( .m Museum has a lei line thi'atie. 
It lias ,S6g nature-study tolledions to In' lent to any 
iniblie s( hool in greater New Voik Theie are two 
motor la'rs ami a motor (\ele to di'liret slides and 
tollec tions. K.u h messenger \isits liom twenty to 
fortv schools a da\ 'I'he Aiirtk an Museum i.s about 
to eiei't a spei lal Si'hool .Ser\ lee bmhling ol live storeys 
w'here from three to fi\e thousand i hildreii daily may be 
laken care ol jiropirly The blind are also proNided 
lor 

Ol course, .dl this eaniiot be done b\ the ordinary 
oII'k ers ol lh(* museum, and that is ,i lai t wdm h must be 
reiognised in this eoiintry 'I'he .Xmi'nian Museum 
has it.s own Department ot Ldmalion, with Mr George 
11 Sherwood at tlie head Ju the same way the 
I’rooklxn liotanu'al (iarden has its ( uiatoi ot Kle- 
ineutar\ I'-dm.Uiun, who eontrilniles to the same 
is-iiie ot Nafiiral History an inleii sting artnle on 
“ (lardening and the ('it> Child. ’ lliiL the woik wlm h 
staits m the museums and pubhe g.irdens ol Ntwv York 
and Hiookhn is taken uj) by other outsiih* bodie'., as 
the .Sehool Nature League ot New A'ork Lily, the 
|)resideul ol wlmdi, Mrs. John 1 Noithrop, Iu'k? tells 
us how in oni' of the elementan si huols in the middle 
ol the slums a wonderful n.ilme-room has been in- 
stalled It IS visited bv from eight hundred to one 
thousand i hildren e\erv week. Hire is a pl.ue tor all 
those miseellaneous uiriosities so Ireiiuenth rejected 
bv the staid museums. 'I’hev un be placed m the 
hands of the children and hiany a fasnnating le.sson 
drawm from them. The lo\e ot nature thus begun is 
earned out into the open b\ means of summer camps, 
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and so hccomes linked up with the Boy Scout camps 
with their travelling museums. 

Well, why is it that the Americans have got so far 
ahead ol us on these lines? They have.no doubt a 
new field to ( ullivate, and they do not have to contend 
against the terrible weight of inertia inevitable to 
some of our royal and aneicnt establishments. But to 
a large extent it is because Americans are not ashamed 
of having an ideal and of talking about it. They do 
not mind saying what they are going to do, and they 
make the utmost of everything that they have done. 
This is not the Englishman’s w'ay, but it is a way that 
interests the public both ru h and poor. It brings 
money from the former and enthusiasm from the fatter. 
If we waint to achu've the same results w'e must not be 
above following somewhat similar methods. Here, 
during the summer holidays, are the children crowding 
our museums at South Kensington day after day. 
Cannot something more be done for them, even if we 
shed a little dignity m the process ? 


Ninety Years of British Science. 

T/!e Britiih Associatiou Jar the Advancement of Science : 
A Retiuspect, 1831-1921. By (). J. R. ilowarth. 
]’p. \ii + 3i 8. (London. Br-tish Association, Bur- 
lington House, 1922) 'js 6d. 

M r. IIOWAR'I'H is to be c'ongratulated on the 
manner in wim h he has usc'd his ojiportunity, 
while the record he h.is produced is a most ample 
justification ol the title of the Association — the British 
Association for the Advancement of Science — Briti.sh 
in that its meetings have liecn held in nearly every 
part of the Ivmpirc, India c'xc epted ; and jierhaps, as 
the part India can play in advancing science i.s more 
fully recognised, we may 111 the vear.s to come have a 
meeting at Delhi, the c entre ol a civilisation dating back 
centuries before the Association, 

The work is due to a suggestion made by Sir Charles 
Parsons when president in 1919-20, and owes much 
to his generous support, while the author has been 
helped in his task by many friends whose assistance 
is gratefully acknowledged in the preface, ('om- 
mencing wdth the histor. of the Iv/undation of the 
Association in 1831, the work deals wuth its relation 
to the advancement of science, its organisation and 
meetings, its aid to research, its connexion with the 
State, and its work overseas. The author states that 
his aim has been “ to provide a suniinary review ol its 
activities, wuth examples,” and this he has done with 
conspicuous success. •. 

Founded in rSj/^'i^t^s'Association’s life of ninety 
years has been full Stirring events. Sir David 
Brewster was its founder ; in the Edinburgh Journal of 
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Science (vol.'5, 1831) he wrote : “Some months ago 
it occurred to the editor of this work [himself] that the 
general interests of science might be greatly promoted 
by the establishment of a Society of British Cultivators 
of Science which should meet annually in some central 
town in England.” In wTiting this Brewster had in 
mind the work of the Deutscher Natnrfnrscher Ver- 
sammlung, about which an article had appeared m 
the preceding volume of the journal. The objects 
of the meeting of this society were, as the author of 
this article staled, to promote “ accjuaintance and 
friendly personal intercourse among men of science ; 
but other great and more important benefits grow out 
of them.” “Might not,” he continued, “similar 
results in our older country be looked for from a 
similar institution.” This .statement sums up the work 
of the Association. Similar results have followed, but 
to an extent undreamt of by Brewster and his col- 
leagues. The first meeting was held at York, Dalton 
w'as there — “ old Dalton, atomic Dalton, reading,” as 
Murchison wrote later, “ his own memoir, and replying 
w'ilh straightforward pertinacity to everv objection 
in the highly instructive conversations which followed 
each paper.” 

Ninety years later the atom has been resolved into 
its constituent electrons, and Thomson, Rutherford, 
and Bohr have stated in no uncertain terms the laws 
which govern ihe planetary system of the atom, 
atom no longer when subject to the bombardment of 
the swift-moving electrons of the cathode rays. 

The second meeting of the Association was held at 
Oxford, and the third at Cambridge. Sedgwick was 
president, and Mr. Howarth has printed an interesting 
selection of autographs of members present — Brewster 
Airy, Babbage, Faraday, Forbes, Herschel, Buckland, 
Harcourl, Murchison, Phillips, Peacock, Rigaud, 
Sedgwick, Whewell, Houston, etc., all gieat names ; 
the ph3'.sical .sciences predominate. Biology was not, 
or rathei it was represented by a little natured history, 
with some botany and geology. Of the Oxford meeting 
Murchison, afterwards general secretary and (1846) 
president, wrote that “ under the presidency of Buck- 
land, the body was licked into shape and divided into 
SIX sections.” 

Started thus under brilliant auspices, the Association 
has been a potent factor in the advani ement of science ; 
in its earlier years, it is true, it met with criticism and 
ridicule in some quarters — Dickens’s “ Mudfog Papers ” 
may be mentioned ; these it has outlived^ and the 
striking success of the Edinburgh Meeting of 1921 
showed that even in the altered conditions of the 
twentieth century there is still ample work for it to 
undertake. 

Turning now to a brief reference to its numerous 
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activities, from the commencement these have not I 2500/., while grants to tidal observations have reached 


been confined to the period of its annual meetings, 
and its main contril)utions to the advancement of 
science have been through the work of its various 
committees, aided by grants from its funds, and 
through tlie reports on the state of some special science 
drawn up by a member deputed for this work. “ We 
repudiate,” wrote Murchison in 1845, ^hief 

aim of our existence is to stir up a few embers of scientific 
warmth m tlic provinces,” and Ow'en, president in 
j 8:;8, claimed that the association was realising the 
dream of Francis Bacon recounted in his “ New 
Atlantis ” Whewell m 1862 wTote : “The Association 
w'ants money and ought to get it for it spends a great 
de.il , ” he might have added, on objects of the utmost 
importance to the welfare and progress of mankind. 

Mr Tlowarth has given in an Appendix a complete 
list of the grants for research. 

The following is a summary of these ; 


Section 

1 

s 

d. 

A (Malhematu's and Physics) . 

34.077 

18 

7 

P (Ch('nusti->) 

. 4 .^ 7 « 

17 

8 

C ((n-cdogy) .... 

b.956 

3 

n 

1) (Zoology) and K (B(jtany) jointly 

. 1.570 

1 

10 

J) (Zoology) .... 

• 12,093 

15 

5 

F, ((.cography) 

• .1.695 

n 

4 

F (l'’cononu( s) 


4 

3 

G (Fngineeting) 

. 4.i6j 

7 

6 

TI ( \nthio])ology) . 

7.226 

16 

II 

I (Pliysiology) 

. 1,115 

13 

7 

K (Botany) .... 

. 1,95^ 

15 

I 

T (Icdiuation- founded in 1901) 

53 « 

18 

6 

M ( '\gnculturc founded m 1912) 

5 

0 

0 

The total sum expended since 

1834 has been about 

83,000/., somewhat less than loool. a year it is 

true, 


but no inconsiderable sum when it is remembered it 
h.ts been raised almost entirely from the subscriptions 
ol Its mciiil cr&, in the mam men and women of .science 
themsehes. 

The attempt to give details of the researches pro- 
moted by these grants would occupy far too much 
space An interesting account will be found m Mr. 
Howarlh’s pages. Reference may, however, be per- 
mitted to a few taken from the list for Section A. 
Between the years 1862 and 1910 about iiool. was 
spent in cstabh.shmg electrical standards, which arc 
now adopted throughout the w'orld and have formed 
the foundation on which the whole edifice of applied 
electricity is reared. Tlie observatory at Kew was 
supported from 1843 to 1872 m great measure by 
grants of more than 12,000/., and for many years, by 
the issue of accurate standards and in other ways, 
promoted in a marked degree meteorological science. 
Under the subject Heat wc find “ Remcasurement of 
dynamical equivalent, 1870-80, 106/. os. 6 d .” ; Joule’s 
work was thus supported by the Association. 
Seismology has been aided to the extent of more than 
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about the same sum. Similarly, from the other 
Sections examples might be gicen, showing the 
influence the Association has exerted on progress and 
the value and wide scope ol its work. For ninety 
years the A.ssociation has laboured, a union ol \oluntary 
workers for the advancement of science. In the words 
of Rayleigh, president in 1884, “ The w'ork ma\' he hard 
and the discipline .severe, but the interest newer fails, 
and great is the pihilegc of a( hie\ einenl ” Of the 
achievemenls of tlie Association Mr Ifowarth's book 
is a fitting record. 


A Standard Treatise on Crystallography. 

Crystallography and Practical Crystal Mcasinenjcnl. By 
Dr. E. H. Tutton. Second edition In 2 vols. 
Vol. 1 : P'orin and Structure. Bp. xmi f 74b fxiv. 
Vol. 2: Physical and Cheniual. Bp \ 111 + 747- 
1446. (l.ondon : Macmillan and Co . Ltd., 1922.) 
50^. 4iet each. 

^T^HE eleven years w'hi<-h have el.ipsial sime the 
1 first edition of this work appeared, liave 
witnessed a lemarkable and welcome increase in the 
interest taken in e'rystals by chemists and pli\sicisls. 
On the rhcmual side this has been due yiaitly to the 
efforts made by Poyie and iiarlow to ('on elate chemical 
composition and ('lystallmo form, and partly to the 
tardy recognition on the yiarl of organic chemists that 
the crystal form and optical profierties of a substance, 
omc accurately determined, form the most \aluablc 
means of identifying it that w'e yiossess On the 
physical side interest has been aroused by the remark- 
able discovery of Laue and his collaborator.s that the 
conception of a crystal as an orderly arrangement of 
very minute particles arrived at by the (‘xperimental 
.study of crystal morphology, and also from purely 
geometrical consideration.s, had a solid basis in fact 
and ('ould be demonstrated by the diffraction of 
Rontgen rays. In the hands ol the Braggs and of 
others wmrking on similar lines, this discovery has led 
to a v’cry wonderful increase in our knowledge of crystal 
structure. It is natural that these advances should 
be reflected in' the work before us, and wc find accord- 
ingly that Dr. Tutton has found it ncc'cssary to employ 
nearly five hundred additional pages to deal with the 
w'eaUh of matter the past ten >ears have provided. 

This has necessitated the division of the work into 
two volumes, each consisting of two sections, and has 
also led to a certain amount of re-arrangement of the 
material contained m the* first edition. The first 
section, which occupies nearly one-tliird of the whole 
work, deals with crystal measurement by means of 
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tlie in Ic^ horizontal, relicding ^'oniometcr, and 
follous ('lo.scly on the lines of tlie ori.i,nnal edition. A 
useliil account ol methods of Ljoniometry at low 
temperatures has been iiUroflueed , and the use of the 
two- and three-! iK'le ^goniometers, and tlie methods 
based on the ;;nomomc jirojec tion and .issoi lated with 
the name ol \’. (loldsi hmwlt, rei ei\ e more ade(|uate 
tn'atment than before 'I'he student uill, however, 
miss in this ( luipter the eKtiaordmaril) detailed 
ilescription !)l e\ery step in espiTimimt and in (om- 
[lutatioii to which Dr. Tulton has accustomed him in 
what has gone bc*lore , and when he finds that three 
liundred jiages are de\ cited to tlie discaission of one- 
ciicle goniomeliy the enthusiast for tw'o-c irclc* methods 
will .sratc'ely jierhafis feel content with pait of one 
chapter. Man\ nsidc-rs will wish tor fuller information 
as to the methods ol drawing cr\slals de\ised by 
Penfield and 1)\ (ioldsc hmidt , and w'ould ha\e w'ekomed 
some acc'ount ol the ideas on “ c'ompluaition '’developed 
by the latter. 

4'he second hall of the first volume deals with crystal 
structure and X-tay analvsis and contains much new 
matter, in parlic uLir, attention may be directcal to the 
well-illustrated and c-onc'ise account of the Sohiuke 
point sy.stems and <dso to the useliil table of the 
space groups, winch will be lound helplul as an intro- 
duction to a somewhat iihiccessible part of the subject. 
Dr. Tutton’s tieatment aiouses the wish that he had 
used his jiow'crs of clear exposition to eliicidate still 
further these dillicult hut very important matters, 
d'he chapter on the apfilic ation of X-rays to the deter- 
mination ol c r) stal stiiK tine gi\ es an .idmirable ai'count 
of the progress that has been made, while the* sketch of 
hedorov’s views on the correct .setting of crystals and 
on the cainipilalion of a dic'tionary of crystal forms to 
facilitate the idc nlific'ation ot cliemical compounds by 
their inorphologv .done*, wliets our curiosity, and leads 
us to wish that Dr 'lutton h.ul shown us how to work 
out the leticular densitv and the corrc'ct setting in a 
tew typK al cMsCs 

The third section deals in the mam with crystal 
optics, and begins with an mtrcxluc'tory chajitc'r winch 
contains readable accounts ot mattc-rs so diverse as 
thermionic valves, radio-activ ity, atomic numbers, 
isotopes, theories ol atomic structure, the Zeeman 
effect, Aston’s jiusitive ray mass spectrcjgiaph, the 
Michelson echelon, and the Lummer-dehreke plate. 
'I he Slice ec'dinn c hapters aie m the in.iin re|)rintecl from 
the first edition, but the treatment of the modes of 
procluc lion of moncx hroinatu light is luller and inc hides 
a useful description ot the inercairy vajiour lamp. 
Whc'ii explaining the colour eftec ts observed when thin 
crystalline plates are [ilaced between crossed Nicols, 
Dr. Tutton says ; “ The Nua^l analyser itself introduces, 
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1 when crossed to the jiolarismg Nic:ol, a change of phase 
I of half a w'ave-length , like the act of reffertion in the 
rase of thin films, and this A '2 requires to be added to the 
retarclation of one ray behind the other brought about 
in traversing the crvstal.” Ivxperience has shown that 
this statement is a source ot perplexity to the average 
student, and it is to he regretted that Dr. Tutton has 
not follow'ed the more readilv intelligible treatment 
.idopted by (troth m the succ-essive editions of his 
“ I’hysikalisc he Krystallographie ” 

The general exc ellenee ol the illustialions is so high 
that the figures explanatory of the use ol the miea 
plate in finding the optic'al sign of crystals seem 
scarc'ciy to come up to the standard. A photogra[)h 
of the jihenomenon reproduced as a jilate would 
have l)ec*n more in keeping with the style of the 
book The figures and desi-riptions of polarimeters 
lor finding the optical rotation ot liquids take up 
v'uluahle spare and seem sc'areely necessary in 
a work on crv.stallography ; indeed, the connexion of 
much oi the matter in this section with crvstals is 
.somewhat remote, although the reader will perhaps 
forgive the author its introduction for the sake ot its 
intnnsir interest, a case m iioint being the account ol 
the* use ot the liarium platinoeyanide sc reeii lor secret 
sign.illmg during the war. The last two chajiters of 
this section contain a lull de'.crq^tion of the various 
tyjies ol microsc^opes ,uicl ol the prim ipal methods 
employed m the mic'roscopM' c'xammatioii ol crvstals, 
both when isolated, or when occurring in rock slices. 

The ('one hiding portion of the hook opens wath an 
e.xcellent chsciissicm of isomuriihism, isogonism, pulv- 
morphistn, and enantiomorphism, which may hci 
cspec'iallv commended to the notice of c hemists, who 
will find therein much interesting inloimation as to 
recent vvoik not easily aeressihle elsewhere. 'I'hc next 
chapters are devoted to the thermal and elastic pro- 
perties ol c rv stals, iincl m particulai to full dc-sc riptions 
of the ingenious and ciuboraie apparatus dcwised by 
Dr. Tutton for measuring them, and to these have been 
ajipended somewhat irrelevant accounts of the Inter- 
ferential ('omparator lor standards of length, the 
Aliehelson Jnterlerometer, and the J'ffalnn ol Faliry and 
Terot. 'file final chapters of the book are devoted to 
the c onsider.ition of the electric' and magnetic- jiro- 
perties ol crystals, and to a brief but sulTicieiit account 
of so-c'alU'd “ liquid crystals ” 

It will be seen, then, that these tw'o volumes are a 
mine of accurate information on matters belonging to 
a wide fic'ld of knowledge, and testify alike to the learn- 
ing and industry of the author and to the enterprise of 
his publishers. The w'ealth of detail of many of the 
descriptions, the large number and excellenc'O of the 
illustrations, and the considerable amount of irrelevant 
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matter introduced have naturally made the book both 
bulky and expensive to produce. It is to be feared 
that the consequent high price will place it out of the 
reacli of the ordinary^ student, to whom, if we mav 
judge by the long section on one-circle goniometry, it 
would seem mainly to be addressed. Had Dr. Tutton 
resisted the temptation to figure and desenbe c\erN' 
piece of elaborate and expensive appai.itus which 
aroused Ins interest, and had he omitted all the para- 
gra])hs w'hich have nothing to do w'lth crystals, the 
length and cost of the book might have been very 
considerably reduced, and its acce.ssibihty to the student 
thereby increased, without in the least diminishing its 
value as a compendium of all that is worth knowing 
about crystal measurement as practised to-day. 


New Editions of Chemical Works. 

(r) J Dichotnuy of Applied Cheniistiy, ]fy Sir Kdward 
Thoipe. Vol. 3. Revised and enlarged edition. 
I'AploMvcs — Kyrofin. I’p. viii + 735. (London; 
Longmans, Green and ('0., 1922 ) 3/ net. 

{2} Metallography. Ry Prof, (enl IT. Desch. (Text- 
books of Physical Chemistry.) Tlnrd edition. Pp. 
\i + 440. (London • Jamgmans, Green and Co., 
1922) T hi', net. 

(3) A Couci^e History of C/icints'liy. By Dr. T. P. 
llildilrh. Second edition, revised. Pp. xi-f276. 
(London Methuen and Co., Ltd , 1922 ) 6s. 

(4) All luirodiiction to the Principles oj Physical 

('henustry fiotn the Standpoint of Modern Alonnstics 
and Thermodynamics. By Prof. E. W. Washburn. 
Second edition, revised, enlarged, and reset. Pp. 
\\\iiif5i8. (Xow York and London: McGraw'- 
11 ill 15 ( k ('o., Inc , 1921 ) 20.f. net. 

(5) Die ll isserstoffwnen-Konzentiation : thre Bedeii- 
tnng [111 die Biologic itnd die Meihoden ihrei Messiing. 
\'un Plot. Di l.eonor Midiaelis. (.Monographien 
ails ( 1 cm Gcsamtgcbict der Phx'siologje der Pflan/eii 
1111(1 (1(1- I'lcre, Band I) Zwcite, vollig iimgear- 
l)cjlcte Auflagc. 'IVil i • Die tlieoretischcm Giimd- 
l.igc'ii Pp XI -f 262. (Berlin: j. SpiingcT. 1922) 
(!('imany, 69 marks ; England, 8.s. 6d. 

I ^llf: U'Mcwmg of ift’vv editions is a ditta'iiU and 
somewhat lhaiikless task, if only on actounl ol 
1I1C detailed com[)aris()ii w'hich is nerded m order to 
discover ihe novel featuies w'ludi alone call for coni- 
niciil or ('iilicism. The four w'oiks in Jvnglish of 
which new editions are here noted are all w'dl known 
and it w'ould be superfluous to refer to their obvious 
nierits, except m so far as they liave been enhanced 
by the revision which they liave undergone. 

(1) The first two volumes of the new edition of the 
“ Dictionary of Applied Chemistry ” have received 
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adequate iiotKc m lliese columns. TJie third volume 
covers the letters p' to K, hut begins with an article 
on ‘‘ P.\[)Iosivcs,” w'hidi has ohvioiislv hten cained 
over from the preceding volume on a(.( oiml ol its Kngtli 
and importame In revising this artide Mi Perry 
has evpanded it to near!) 100 pages In mdudmg notes 
on a large number of new' explosives wIikIi h.ue come 
into use during the last lew veais 'die aitide thus 
(ont miles to fulfil m its ow'n lidd llie mam put pose for 
vvhirh a dictionary exists, namdv , to piovitle some 
information m rtfereiice to ever) lopa wliidi mav give 
Use to inquiry. The mam hues of devdopmeut ol tlie 
manufacture on a very large scale ol a lew prituipal 
cxplosiv es during tlie war are, howcv er, also adequately 
dealt W'lth, and useful inloimation is given on points 
siah as the preparation, jairification, and propeities of 
T N T., and its use in the inanuliK ture ol amatol The 
portion of the dictionary which is iiu luded m the 
present volume has been exjianded by nearly one- 
quarter Irom 602 to 735 jiages, and a somewhat careful 
rompari.son of the old and new editions lias show'n that, 
almost without e.xception, eadi of the important 
articles has eontributcd to this expansion. Eresli 
features of the new' edition inelude an aitidc on the 
interferometer by IT. II. Robinson, and an artu le on 
liardcned or hydrogenated oils by C A Mitchell, w'hile 
gas warlare forms the subject ol a short unsigned 
article. A eomplelcly new artK'Ie on glass, by Prof. 
W. Is S. Turner of ShelTidd, li.is replaced the article 
on the same subject which appeared in the old edition ; 
the illustrations given m the new artide of the auto- 
matic maelimes used for the manufaeluie of bottles 
are rernarkabh* as suggesting something even more 
eomjilcxthan the engine-room of asubmai me. Through- 
out the voluiiK' there is evidence of adccjuale revision, 
vvliK h fully justifies the issue of tlie new edition 

(2) The third edition of Prof. (' 11 Desdi’s “ Metal- 
k)graf)hy ” retains all the valuable features on which 
the reputation of the book Ii.m been built. .Sub- 
stantial additions have been made m the (luqiter on 
the plivsKal pro[)erties of allovs, whete imporlaut 
dev dopnieiils which liad taken pkue sue e 1913, 
espe( lally m the study of magnetic .ind deitru al 
properties, are desdihed. Additions liavi' also been 
made to the drqitcr 011 eorro.sioii, in wIik h the recent 
work by Dr J. N. Eiiend in the Journal of the Chemical 
.Soi lety, is nrjvv imorpouitcd, together with other work 
which has appeared in the Journal of the Institute ol 
Metals and the Tuinsactions of the luir.iday Society, 
where a general discaission on this subject is reported, 
'file chapter on the metallography of iron and steel has 
also been revised, one imporfaiit new feature being an 
equilibrium diagram for iron and nickel, in wdiich the 
changes that take place in the solid 'metal as it passes 
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from the non-magnetie into the magnetic condition 
are represented by lines, wliich show the formation of 
a definite series of solid solutions, instead of by blurred 
areas. The apj^endix, in which the various binary, 
ternaiy, and (luaternary systems whah have been 
studied are ( lassified and summarised, has been revised 
to include publication^ received down to the time of 
going to press. Tlie new edition incorporates the 
results of nine ycais of work in inet.dlography, and it 
can lie hc.irlily eoininended foi its up-to-date presenta- 
tion of this iin[K)rtant subjet t 

(3) Tlie first edition of J)i. llilditch’s “ ('oncise 
History of (diemistry ” was rt\iewed in Nature of 
October 19, rpn, ]) 510 The new edition has been 
expanded from 263 to 276 pages, and, in view of the 
numlier of additional topics that have come into 
prominence during the jiasi ten years, it is clear that 
the cont'iseness of the old editum has been at least 
fully maintained m the new . It \\ ill thus be loiind that 
the nucleus atom, X-ray analysis of irvstals, Moseley’s 
atomii' numbers, the octet theory ol Langmuir and the 
discovery of isotope's, are all desi ribed m the course of 
three pages m tiu' chapter on the “ Ultimate Constitu- 
tion of Matter,” although another page is given later 
on to some of these subjects. Gas warfare is described 
in a paragraph of eleven lines, and “anti-gas” is 
summed up in a paragr.iph of lour lines. In a few 
details only the recision is perhaps incomplete, eg. 
the list of the metals of the rare earths is still that ol 
1909, with holmiiim omitted, and the atomic weights 
(which are of the same date) might well have been 
supplemeiVed by giving also the atomic numbers ; 
moreover, the new matter is by no means fully repre- 
sented in the subject index, although the author-index 
appears to have been revised. The value of the book 
as an index of chemical discoveries is preserved in the 
new edition, although it would obviously be useless to 
look for detailed descriptions in so compact a vailume. 

(4) Pi of. Washburn’s “ Principles of Physa'al 
Chemistry” was reviewed m these columns on June 
I, 1916, p. 277, and has established a wide reputation 
m this country as well as m the country of its origin. 
As the first edition appeared but .seven years ago, only 
those subjects which have developed since the war 
have called lor lurther elaboration. These include, 
however, the work of Aston on isotopes and all the 
recent work on atomic and molecular structure. It is, 
indeed, remarkable evidence of the rapid progress 
which has been made m this field that, w'hile the first 
edition stops with an account ol the qualitative aspects 
of the periodic classification, and of the models which 
Soddy and Harkins put forward in order to explain the 
sequence of properties, these two figures have dis- 
appeared in the sedond edition in favour of a large chart 
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illustrating the Lewis-Langmuir theory ; and this 
chart in turn is probably already obsolete in view of the 
suggestions put forward by Bohr for making use of 
the quantum-orbits of the electrons as a basis for the 
periodic classification of the elements. The work on 
the X-ray analysis of crystal-structure, which was 
briefly mentioned in the first edition, claims eight pages 
in the .second edition, .\nisotropic liquids are, how'- 
ever, inadequately (and perhaps incorrectly) dealt 
with, c.specially in view of recent Freneh work on this 
siihject. 

(5) Dr. Michaelis’s book on “ Hydrogen Ion Con- 
centration ” was first issued in 1914. The present 
volume IS a new edition of the first and theoretical part 
of the book, and covers two mam topics, namely, the 
ehemical equilibrium of ions and 10ns as sources of 
differences ol electrical potential. The subject has 
attracted even more attention irom physiologists than 
from chemists, and Dr. Micliaelis’s book is actually 
issued as the first vmlunie of the series of monographs 
on physiology ; but this docs not detract from its value 
to physical chemists, and especially to those w'ho are 
liable to be called upon to answer the conundnims of 
their bicx.hemicul colleagues. 


Phosphatic Fertilisers. 

Bauc Slags ami Rock Phosphates. By Dr. G. Scott 
Robertson. (Cambridge Agricultural Monograiihs.) 
Bp. xvi -1-120. (('arahridge : At the University 
Press, 1922.) 14?. net. 

D uring and slnre the war the position in this 
country with regard to the supply of basic 
phosphatic lertiliscrs has undergone a radical diange. 
On one hand, the ousting of the older Bessemer process 
by the modern open hearth jiroi-ess of steel-making 
has led to the virtual disappearance from the market 
of the high grade liasjc slag to which the agriculturist 
was accustomed, and its replacement by a totally 
different matcrjiil of much lower jihosphorus content 
and frequently of low' “ citric-solubility.” On the 
other hand, the development of the extensive deposits 
of rock phosphate in the Pacific Islands has rendered 
available greatly increased amounts of this material. 
The field experiments at Cockle Park, from which most 
of our knowledge of the value of basic slag m agricul- 
ture w'as derived, were carried out with the now obsolete 
high grade Bessemer material, and prior to Dr. Robert- 
son’s experiments practically nothing was known as to 
the fertilising value of the new open hearth slags ; 
the experiments in this country on raw rock phosphate 
were also few in number and not very conclusive in 
result. 
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Dr. Srott Robertson’s experiments were carried out 
on several different farms in various parts of Essex 
during the years 1915-20, and were designed to lest 
the relative fertilising value of Bessemer and open 
hearth basic slag, and of mineral phosphates, on 
permanent grassland cut for hay. The results of these 
experiments lorm one of the most important ('ontribu- 
tions ^^lu('h have been made in recent years to the 
literaluie of phosphalir manures, and their public a- 
lion in bcjok form is thus very welcome. It was 
lound that on heavy soils of the London ('lay and 
Boulder Clay the improvement effected by rock phos- 
phates compared favourably with that due to high- 
soluble basic slags, especially m a w^et season wdien the 
hay harvc'St was late, and on sour sods. The low-soluble 
lluorspar slags were definitely inferior, thougdi still 
eftccLing a considerable lmpro^Tment. At two of the 
centres where the experiments were carried out there 
vvas no 1 espouse to phosphatic manuring, and the 
author produces evidence that this is due to the 
operation ot another limiting fac tor, probably deficiency 
oi potash. This point is of interest in connexion with 
the fact, well known to agriculturists, that basic slag 
IS not invariably effective on all grassland. It is quite 
like!) that .some, at least, of the.se failures are due to a 
similar c'ause. 

Dr. Robertson did not restrict his work to the 
determination of the yields of hay on his plots. He 
presents interesting data on the botanical composition 
of the herbage, and on the effect of the phosphatic 
manures on such soil factors as moisture content, 
temperatuic, total nitrogen and nitrate content, 
bacterial numbers, and acidity all of which, together 
with climate conditions, are ccjiisidered in relation to 
their possii le influence on the yields obtained. 

^eecjless lo say, the book is well printed and pro- 
duced, but the jirice is high for a small volume ami 
will cert<iinly rcac:t unfavourably on its sale. This is 
ic'grettable, for it deserves a wide circulation among all 
intcTested in the improvement of our grasslands and 
m the ('ountry’s agricultural producticiu. 

H. I P. 

Our bookshelf. 

(1) Pokuh. By Sydney J. Johnstone. New edition 
revised and enlarged. (Imperial Institute. Mono- 
graphs on Mineral Resources, with special reference 
to the British Empire.) Pp. xHi 22. (London: 
John Murray, 1922.) 6i*. net. 

(2) Oi] .Shales. By Dr. H. B. Cronshaw. (Ibid.) Pp. 

>^ + 80. (London: John Murray, 1921.) 5^. net. 

(1) Mr. S. J. Johnstone’s monograph on sources of 
potash IS the most useful summary that has been pro- 
dured since that written by Messrs. H. S. Gale and 
'V. B. i Ticks for the Geological .Survey of the United 
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States (“Potash in 1917,’’ published ic^rp). It has 
no index, but ends with an excellent bibliography, 
arranged in the sequence of references to the pajiers m 
the text. The author deals w ith all commeicaal souiecs 
ol potash, including (p. 112) llie piodiicl styled Karroo 
.a.sh, a re.sidue from the ignition of tlie sheep dung used 
as fuel in the Karioo region ot S Afiu a. The at tent ion 
now giv'cn to alunito is well rellecti'd m the siumiMries 
on pp. 51 to 60. The met bods ol lieatment are 
desc'nhcd, and it may be rcinc'mbered that a n'seareh 
b> W. T, Seiialler, the miiieraioeist . led to the sug- 
gestion of the simultanc'ou-. extiailKMi Iroin alunite 
of potash and alumina for comnuKi.il jiuiposes. The 
nomenclature m the analyses (fi‘ piocliuts Jiom the 
Alsatian mines on p 12 does nor agree with that adopted 
elscvvlicre in the text, and the use ol " kaimte,” here 
and on p. 5, as a synonym for “ sv 1\ initc' " is an obcaous 
error. “ Sylvinile ” is, of course, .1 trade name for 
a mixture ()f svlvme and nuk-sali ft is surelv time 
that “miinaie ol potash,’’ as a name loi mbstanie 
containing no pcjtash, disappeared On p. 5 the 
potassium-cc ntent ol various products is L;iven, < aleu- 
lated as |)()tash, and the German and other silts are 
cjuoted as yielding 100 jkt cent. W'e belu-ve that 12-4 
percent, was ilie ollicial figure .uloplecl bv tlie German 
Potash Syndicate in 1921 Thc^ account ol the occur- 
rem es of the ordinal y soluble |)ot.issium salts seems the 
least satisfactory part of the ])rc‘seni memoir. What, 
lor instance, is mc^ant (p. ii) by “ the amount ol potash 
averages 30 per cent, of potassium c hloiidc' ” m the 
descnplion oi an Alsatian depcjsit 

(2) Dr Cronshaw'’s review ol oil-shale resourees is 
valuable as a rec'ord ot attenqits to locale such shales 
by boring in Paigl.incl Something seems lo have gone 
astray in the account of the Ball) castle eoalfielcl (p. 28), 
w'here the Scottish “ Broxburn shale ” and a place 
railed “ Newlygen ” arc introduced. The desc rqition 
of explorations and results m other count rii's shows 
how comparatively successful the induslrv has lieen in 
south-eastern ScTitkind, though even here tlie re- 
Imeries are now to lie supplied with imported oil. The 
author jiiovidc's a good general and local bibliograjihv. 

G. A. J. 

Town Theory and Practice By Wk R. T.etliabv, G. L. 

Pepler, Sir T G ( hambeis, R. Lnwm, aneJ R. L. 

Reiss. Edited, with an Introduction, by ( . B. 

Pnrdom. P]). 139. (London : Benn Bros , Ltd., 

1921.) 5s'. net. 

Mr. Purdom points out that, notwilhsttindmg the 
frequent mention of “ garden-cities ” m the popular 
])ress, it IS not generally understood that it is a tec hnii al 
tcTin denoting a .self - contained area set out upon a 
definite jilan and ineluding within its boundaries all the 
requisite elements for the life ol an independent com- 
munity, and that Lctchwmrth and W’elwvn cdone con- 
lorm to this definition. This little book on the thenry 
and jiractiec of the garden-eity contains five essays 
whieh deal w'lth various a.spects of the (jiiestion. Mr. 
W. R. Lethaby deals with the town itself in an essay of 
a general character ; Mr. G. L. Pepler describes the 
town plan, showing how the garden-city endeavours 
to combine practical utility, the convenience of the 
workers and business undertakings, and aesthetic and 
hygienic considerations, and Mr. Raymond Unwin, m 
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(lis< i1k‘ brst si/c of the town for ^ood sociul life, 

(onsidcis Kinong other matters, tlie l)eanng of the 
niimher ot the population upon the (lue'.tion ol cdiiea- 
I lonal l.K limes and artista de\ elopnient . sik li as imisie 
and the dr.iin.i Mr Reiss r.nses some intiKstmg 
points in I onneMon witli land \ alues anti the possihilit)' 
ol ( o-opt ration with lo< al aiitlionties in the in.itter ol 
rating and tin' (kwelojnmnt ol munitipal attnitics. 
For the use of tliosi' who wish to pursue tin subject 
further, .1 hihliographv is a[)pended 

Land and Sea SLecd Rcchoner Designed h\ ('.ipt. 

^V. M((le<in. (London ('onstrueted hy ('. T. 

('oo|)er and Sons, Ltd.) \L 12.?. (^d. 

'I'liis is an inslmment of the slide-rule t^pe. whali has 
of late years met vvitli t onsidiTuhle favour .imong 
navigators lor de.ding with that (lass of piohlcm in 
whith iin <ipj)io\nnate solution is suffinent. Ifv 
means ol tlu' iiisliument it is possible to obtain (1) 
speed, when distance <ind elapscal time are known; 

(2) elapsed time, when speed and distance are known ; 

(3) dist.inec, when elapsed time and sjua'cl are known. 
The slide-rule consists ol two sc ales, nainelv, {a) a time 
scale, stvled the “ Slider, ’ and (/>) a distance scale, and 
b} setting these in correct mutual rckition any of the 
above jnoblenis can be dealt with m one simple opera- 
tion. Thus, if elapsed time is (S'" 403 while distance 
steamed is 3-2 miles, all that is nec'ess.-iry is to bring the 
graduations denoting these two v.diies vertically 
opposite to eaeh other, when the recjuired speed, in 
this ease 22 2 milc's jic r hour, is r aid off on the distance 
scale, opposite the division on tl-' tune scale marked 
one lioui 

A modific'ation ol the instiunient, known as the 
“Air Speed Reckoner,” has a specially adajitcal 
distance scaile to meet the case ot high speeds in thc' 
nav igation of the air. 

The mamjailation of the sc .ales is simple, and easy to 
grasp, and the invention seems well adapted to the 
purpose ot dispensing with troublesome arithmetical 
calculations vvhic h the designer appcairs to liavc had in 
view. 

Ihct and Rate. Andnojudo^ual LAsays J>y F. P. 

Arnnlage Pp vi I i|j (London. Longmans, 

(he ell and Co , i()22 ) yv be/ net. 

Mr. Armii’.vc.i doc ussC's the ulation ol diet to .saiLurc', 
piumentation, and head torm In ic-tcTcncc- to st.aliiie, 
alter an analvsis of ihe lood values ot stajile articles 
ol food in diliercait p.ins ol the woilcl, he suggests that 
each IS assoc i.ited with a paitaul.ir l}pc‘ ol jilivsicjiie, 
and shows that '•caicitv ot lood is a concomitant ot 
diminutive stature, and - ^ versa In dealing with 
jiigmentatioiy he ^hows that pieiueiilation v.iries with 
the ainouiu ol salt which enteis chicatlv or indirectlv | 
into the diet, the* greausi (juanlitv being consumed 
bv the- lairer laces. The cjuestion of pigmentation is 
obscure, and although it is generallv U'garded as due 
to can ironment, it is not clear how v.iiiation has been 
brought abcnil. It is not imjiossible that the chemic'ul 
ac tion set uyi by .-.alt may be one of the factors im olved 
In regard to hc’ad form, tlie author suggests that the 
difterence between long and broad heads m.\y be due 
to the difference of muscular effort requisite in masti- 
cating soft and hard foods. The author does not appear 
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to be aware that a similar suggestion, both .is to the 
effect of muscular ac'tion and as to the charac ter of 
food, was put forward by Prof, .\rthur Thomson some 
years ago 

Intiodiirtion d I'einde des fotichons elli/du/ues d 
I' usage de^ cindtanis des /ac idles des seientci Par 
Pretf, P. Tfumbert P[) 38 (Pans- J. Hermann, 
U}22 ) 3 tram s. 

Fit.tpik’ tunctions are not studied bv niathe- 
iiiatical students unless they are specialists in mathe- 
matical analvsis, )et a knowledge ot the most important 
elementary facts about these functions is essential for 
advanc'ecl w'otk in man) br.inches of pure and applied 
niatheruatics Prof. Humbert’s object is to supply 
this information m a coin cmicmtly brief form. Starting 
with the elementary theory ol residues and ciontour 
integrals, the author introduces the notion of periodic 
functions defined bv mtc'grals doubly periodic func- 
tions then follow, le.iding to the /> functicm and 
some of its most usetul properties We then get the 
{■ and «r functions, and finally modul.xr functions are 
touched upon. 'Phe book torms a clearly written 
introduction which cannot but eneour.ige the student 
to seek for further and more detailed information m 
standard treatises. S. IL 

On the Rdge of the Pnmeved Fcnesl; Kxperienee'i and 
Observations of a Poetor in Equatorial tfrica Py 
Prof A. Schwedzer d’lanslateclby Cli. Th. Lampion. 
(T.ondon ; A and L P>lack, Ltd., i()22 ) bv. net. 
The author resigned his yirofc-ssorship m the f nivcisity 
of Strasbourg m order to c|uahlv m medicine with the* 
V lew of working among the natives ol the French Congo. 
His work IS an account of live yeais’ exyierience at 
T.ambarene on the Ogowe River. Prof Schweit/er is 
evidently a close observer, and he succeeds m giving a 
vivid picture of the monotony of life in tlm oppressive 
luxuriance ot the tiopic'al toicst. The c'onsidcrable 
attention devoted to medical and surgical matters does 
not lighten the gloom. There are a few interesting 
lellections on some urgent trojiu al problems, sm h as th(‘ 
l.iboiir (luestion and the 1 elation between blacks and 
whites, which, in view oi the ant hoi’s c\pc iiem e, might 
with advant.ages have been esyiandcd 'Phe book is a 
shoit one, but not without value as .1 contribution to the 
stud) ol the negio .incl his relations with the* tiader and 
mis' lonarv . 

Evolution oj t/ie’Essex Riveis and oj the Lo'ice) Thames. 
It) Prol. |. \\ Liegor). Pp. b8 (Lok hester . 
Penhani ami Co , Ltd , j(j22 ) 2v ud nei 
As this bciok’s geological conienls ociiipv not cjuitc 
si.xty yiages, and as “ Ihbliographv and References” 
I occupy three yi.iges, and reler to tiltv-iiine difiereiit 
memoirs, 01 p.qieis, cm various points m Fssex geology, 
it IS obvnoiis th.it no brief view ol its ( one lusions is 
possible here. The views expiessed as to the “ lAolu- 
tion ol the F'.ssex Rivers” and “'Phe Relations ot 
Lkssex and Aliclland River Systems,” etc., are not 
antagonistic to those ot previous writers, but are mainly 
occupied by matters more or less outside those treated 
by ILsscx geologists ot an earlier date. In short, it 
IS a brief w'ork of much value to all students ot Essex 
geology. T. V. Holmes. 
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Letters to the Editor. 

[T/ie Editor does not hold himself responsible tor 
opinions CA pressed by his loiresfondents. Neither 
iiin he undertake to return^ or to correspond soith 
the -enters oJ\ i ejected manuscripts intended for 
this or any other part of N a TURK. No notice is 
taken of anonvmous communications ] 

Spectrum Lines of Neutral Helium. 

L)k I TiLKsTi iN’s letter iiiNaiure ot August 10, 
|) 2 17, iU(liK('s me to write to say that some time 

ago 1 ioiiml tlie key for unravelling the constitution of 
tlie s('(()n(laiv speitrum of Jiyelrogtm to lx* of a kind 
similar to, though moie generalised than, that used 
In' him foi lielium Piaitually tlie whole of this 
spec tuiiii depiMidson th(' sequence of tlieBalmei seiies 
]f /{;;/) d( note the mth sequent, the wave niimbei 
ol any lm<' is of tlie foim ^/, ■,„/(/»), where the Ay, 
aie iKisitive or negative integeis, c the line r- 
1080272 IS f(2)-/('i) f/(l)-\/-f5)-/(6) 1/(7) Ik. I 
(lly-H ) -(Id(S-lk) Within an obscTvatiou eiioi d\ - 
001 I n tat t the spec truni is a kind ol litikagt' spet'ti um 
111 whit h tlie usual links aie leplaced by the st'pai.itions 
bcdweeii the siu cessive lines of the primary, namely, 
57, 2.1(1775, etc. d'he same machineiy of 

anahsis used lor linkage spectra is then directly 
ap]ihcal)l(‘, but as the total number of obseivcd lines 
IS about TOoo it may be understood that a considerable 
tinu' IS lequiK'd for the completion, arrangtmuMrt, and 
discussion of the vaiious physical eJfects 111 different 
groups of lines The preliminary work of forming the 
linkage' maps is prat tu ally completed The results 
.so ( leal ly sugge sted t hat ('iirtis's hc'lium spectrum \\<is 
built m the s.ime way that 1 was on th<' point of 
wilting to him to suggest his testing them, and now 
Dr Siiliei stein’s very interesting letter comes to show 
mde]H'ndently that this is the case 

it has always .sec'nu'd to me that the existence of 
these linkage s]')ec tr.i forms a diMiciilty m the orbital 
tlu'ory of sjic'ctial lines 1 his ditticiilty Dr Silbei- 
sleiu’s thi'oi v does not mi'ct Aca ordnig to his theory, 
and appaieiitly in any oibii tlu'ory, the* two ('lections 
aic moving mdependentlv, and each ])ass('s betwi'cn 
two of ds c orrc'sjionding paths But it the lombiiu'd 
c hangc f eiu'rgv is radiated, these t\so ev ents must lx* 
absolutc'j' siniultaiK'ous, and would happen, sav,onte 
m an .eon \\ M llicKs 

.\iuuid 10 


Micro Methods in the Practical 'reaching of 
(Ihemistry. 

\ (iiwi.n in ti'.i(hing methods wlm h brings with 
It snniduilv and economy should a])])( .d to ,'dl \lav 
I tlu'j eloi (■ direi r attention to methods 1 h,i\eui\sell 
begun 111 ( .1110 ot tcac^ung clu'misti\ iioni tlu' begin 
Ring b\' ' mu ro( hemic al " methods that is, bv 

woikiug witli \('r\ small (piantities (We leallv 
need ,1 bt ttei word tlian “ nm roi henm .d,” whu h 
si'ems to suggest the mu rose ^pe ) 

It IS sii.ingi' that even m sc lem 0 we aie so ('on 
’Mention, d Pie( es ol app.iiatus oiu(‘ intiodiiced 1)\ 
sonu' one ol ie]mt(' rem.ini in tlu* sh.qie and foini, si/(' 
and weight in whuh thi'y were (irst employed as il 
they weri' ( oiiseciated obj('( ts d'he Hnnseii burner, foi 
evample, although it may be far lugger than te(|iiiied 
and vt'iv expensive 111 its consunqition of gas, is 
starcely evei changi'd l-Iven where a far less con- 
sumption of gas w'oiilcl suf'ice it seems to be tiu' 
tiaclition to burn a large quantity. It is the same 
with the S170 of the t(*st tube, beaker, or flask in 
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common use, and the same <dso witli the quant it v ol 
material used bv the student m carrying out his 
chemical tests . lu* will as a ink' t.ike a (piartt'i, if not 
a halt, lest tubc'ful ol sonu' solution and add .is much 
of the testing reagents as hc' (.111 gel into tlu* test tube 
'iheie scorns to be no nccessitc loi tluse huge (]uan- 
titic's, and most ot tlu* tt'sts e.n lu-d out tw stmh'iils m 
clu'mual l.dioi.itoiU's could lu' don*' with f.n less 
m.il('iird 1 piopose to dcsnibc' sonu' ol the methods 
winch have been used m the (.oveimmnt Mt'dual 
Si liool Idienmal I >ej).u tnu'iit , ( aiio, dining the ]).ist 
\c'.ir, teehiig th.it m.utv labot.doi les would g.im imu 11 
m time, m.iteiials, .ind mone\ h\ lollowmg me 1 hods 
which have pioved vci v siuiessliil lluH' 

d hese methods aiose out ol net ('■>'.11 v loo m.uiv 
students and too little sp.ne is ])iob.d)l\' .1 st.ite of 
t lungs not s])ei lal to ( aiio , the e\l leine w .is i e.u bed 
v hen it bi'caiiK' nc'<essaiv to te.u li two lumdri'd 
students without any piopei l.ihoi .1I01 .it .ill. 
Iv’.itliii than refuse .idmission to the students a solu- 
tion of the dilluulty was sought m muroihemual 
methods, and the u'sult w .is '^m i es-,tnl l)i'\ ond .intu’i- 
pation M.riiv who v isiti'd t he l.iboi .itoi \ <U the lime 
weri' siiipiised to see ,i Inindred sIiuImH’. seated in 
pel lei t sileiiee busilv eiig.iged in .ipplying inuro- 
chenmal methods in a hall in whuh tlieie w. is neither 
water nor gas noi anv' of tlu' .ippiii teii.iiices of a 
(hemii.d lalioratoiv 1 he neiesuD lor siu h an 
improvisation i ould sc.iiecl) .iiise under more settled 
conditions, not lot that le.isoii isit Idvclv lh.it anyone 
would have the' o[)[)ovt unit y ol i.ui ving out sm h a 
teaching eypenment on so huge ,i si ale 

The root ide.i ot the method is eionomy ni its 
bro.idi'st sc'iise 111 time, labom, .ind m.iteiials. 
(dearly if the student uses nothing l.irgei than a diop 
instead of the habitii.d inch 01 h.df-iiuh m a test 
tube the expi'iise m chemicals i.in bi' re.uhly lediiceil 
oiu' himdri'dtold Idle espenst' 111 students’ c hemicals 
lepieseiitcd dining the yi'.ir ()nl\ a lew pounds of 
inaleiials, the consumption ol most ol whicli is to be 
attiibutcd to sc'cond-yt'.ir sliideiits doing spei lal work. 
.\bont 500/ h.is Ik'i'U saved out ot ihemu.ds alone, 
wdni h s.iving c.in be applud to the juiiih.ise of 
])erm.iiu'nt .ipp.u.ilus 

d he eioiioniv in .ipjiar.itns h.is been even gieater 
tlian m clieiiiicals I he bottles thioughont the 
laboiatoiv luive been ri'd need lo one tenth of tlu* 1011- 
venlion.d si/e * K.uh student is giv I'li .it lirst ,i small 
rai k', .mil l.iter .inothei, containing si\ leugeiit botfles 
of one on IK c I .ipai itv d lu se liot tli s .11 (' iiiisLoppeied 
but tiLted with small drop])mg-pq)el t<'s I he ibottles 
,itc' chcaji and the ])ipc'tt('s are m.idi m tlie kiboi.dorv 
d he r.u ks .lie ( .isil\ collected and stoii'd, .iiid It is 
])ossible in this wa\ lo keep a 1 1a-.s i onst,mtl\ siqqilied 
wilh ireshlv pic'p.ued solutions Iw issuing oiil\ those 
le.igc'nls wliicli It is mil ndi d to emplov .it tIu' time, 
Ihns avoiding the making np .it the bi ginning of 
letm of huge quantities of solutions wlm!) nuiy not 
be required lilt m.iiiv mouths l.iter .\o test tubes 
.lie used till till' student comes to .iilii.d sepaiation 
ol the gioups, so that foi the Inst li.dl ot lln' t oiiise all 
tile expense and annowini e ol bn ak.ige, ditlii iilties 
of cleaning, and mess diu' to test tube work on the 
bent lies IS avoided. 

lndiscrimm.de tesl-lnbmg bv students untiamcd 
in delicate m.mi|)iil.itioii and without .iii\ qu.intita- 
tive sense is, as it seems to me, a b.id lutlncnci' m 
then training which it is mqioilant to i ondiat In 

.so m.iny si hools has it liei'ii tlie 1 iistoin to use materials 
in wastt'tnlly l.irge quantities th.it tlu' n.iine " stinks 
only too aptly desciibcs wli.it goes on Hut if tIu' 
student be taught lioin the outset lo legaid the drop 
as a smtcilile, it not alreadv .1 large ([iiantity, he will 
got neau'r to the quantitative notion and may aeipiire 
some of that delicacy of manipulation so essential to 
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liis i^ropcr training ; and when he conies to use larger 
quantities of materials and more expensive appar- 
atus Jie IS more likely to do so with economy and 
ca re 

In tlie early part of the work many simple substi- 
tutes for the test tube may be used, and there is an 
ad\'atitag(' m variety, the chief of many considera- 
tions being till' ease with which such things are washed 
a glass slide, as used lor the mtcioscojic, or any small 
piece of glass is suitable— for it may be rapidly 
cleaned aftei euth drop - experiment — atid the drop 
may be studied with the pocket lens, enabling the 
student to distinguish between ciystallme and amor- 
phous ]ire( ipitates and to note whether the colour is 
111 tile precipitate or the solution , indeed the training 
of the student in the use of the pofket lens fiom the 
very outset is highly ilesiiable Other materials are 
porcelain tiles or bioken china, readily replaced by 
the student himself A third class of material, very 
convenient and ])osscssing certain advantages m 
chemical tests, is IdtiT-papcror some form of absorbent 
paper, or m its absence white paper of any kind 
When a reaction takes place m a drop on filter-paper, 
the separation of the precipitate from the solution 
becomes c\ i-n inoie obvious than when the same re- 
action takes j)l<ue on a tile or piece of glass. He may 
learn something also about surtacc' tensicon, adsorption, 
and the ditlerence between cr\stalloid and ccdloid, 
and many elementary physical facts w'hich he woiikl 
never learn by tlie test tube method. 

There are very few reac tions commonly earned out 
in llic chemical laboiatoiy which cannot be earned 
out just as well or belter in the microchemical way , 
for example, tlie reduction of a copper .solution by an 
aldehyde Let the* student jilace several sepaiate 
drops of Fehling’s .soluticin on .1 glass slide and to 
each add a drop of some dilfeient aldehyde .solution , 
let him w'arm tlie slide gradually over a small llame 
and make coriijiarison ot the changes m tlu' sevcial 
drops This is an example of an experiment of a 
simple kind where an attcmipt is made to obtain 
constant conditions, van mg only one factor. Such 
inst rue tu'c lit tie tests as theseaie surely worth far more 
than men' colour or jirec ipitation tests 111 test tubes 
Many moie sucli tests could be described, but each 
teacher will probably prefer to devise experiments of 
his own, suited to the needs of his class 

It IS subinilled, theieforc, that * microchemical 
methods form not only .in c'xc ('Ik'iit introductory 
training for tlie siudeni but mc'.ui a great saving 111 
time, labour, and luoiu-y We have* saved in one 
ycat at le.ist 1,000/, cu.diliug us to buy iiu're ap- 
])aratusot a peiui, incut kind lor teachmgand rc'sc.inh 
Pr-ERioN C (im v 

(lovernment Medical School, 

Cano, July 


An Atomic Model with Stationary Electrons. 

Bohr’s atomic model with its ending elections 
appears at hist sight quite incompatible with Lang- 
muir’s model, in which the electrons are stationary 
or oscillate about tixecl positions of equilibrium. Dr. 
Langmuir himself, howevc'r, has pointed out that a 
static atom possessing many of the properties ol the 
Bohr atom is jxtssible piovidcd a force' of repulsion 
equal to Y . {uhlnr)- act between an electron 

(mass m, chaige e) and a nucleus. Here n is an 
integer and h is Planck’s constant. The distance f 
of the electron from the nucleus in stable equilibrium 
is the same as tlic radius of a circular orbit correspond- 
ing to a stationary state in Bohr's theory. The total 
energy of the electron is also the same as that given 
by Bohr’s theory. The frequency of oscilla^^jip about 
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the position of equilibrium is identical with the 
frequency of revolution of the electron in the Bohr 
atom. Thus the Rydberg constant and the Balmer 
series can be deduced without assuming moving 
electrons. 

I wi.sh to direct attention to the fact that a force 
of exactly the type required in Langmuir’s theory 
is provided by "the quantum mechanism recently 
described by Prof. K. T. Whittaker in the Proceedings 
of the Koval Society of Edinburgh. The mecli.imsm 
may be pictured as a magnetic w'hcel consisting of a 
number of magnetic poles (total strength 1\I) revolving 
m a circle of radius a. When this magnetic wheel is . 
rotating about its axis with angular »'elocity w, it 
sets up an electric fickl such that an electron situated 
at a point on the axis at a distance r, large m com- 
parison with a, is acted on by a force Mra'‘w/r“ along 
the axis. Prof. Whittaker has shown that the 
angular momentum of the magnetic wheel m its 
steady state (after the pa.ssage of an electron com- 
pletely through it) is determined by kw- ze'Sl, where 
A is the moment of inertia of the wheel W'e shall 
assume that, in general, the angular momentum is 
given by Nicholson’s (juantum relation, so that 

Aw - 2rM= nhlzir 

Substituting the values of Mr and w thus found in the 
expression for the foice on the electron, wc find that 
the “ (luantum force ” is given by 

a^lnhy 

zArAzTr) 

This agrees precisely with Langmuir’s expre.ssion for 
the force of repulsion, piovided wc make the single 
additional assumption that A - 

Thus wc see that by means ot Prof Whittaker’s 
cpiantum mechanism it is possible to construct an 
atomic model which will yield many of the results of 
Bohi’s tlieory, without employing moving electrons. 

I have discussed the cpiestion more fully m a paper 
to be publLshed by the Physical Society of London. 

H. S. Allen 

August 15. 


The Variable Depth of Earthquake Foci. 

Prof. H. H Turner has givam reasons (Mon Not 
1 < A S , (h'ojihvs. Suppt No t) for believing that the 
depths of the foci of earthquakes (Ufh;r among lliem- 
•sclves by quantities up to about 300 km. It may 
bc' pointed out that this is precisely wiint may be 
expeefod from the theory of a cooling earth The 
availalile information (Onfermng the thermal sLafo of 
the earth indicates that the rocks in the asthenosphero, 
at depths of 400 km. and more, naiist be very miicli 
weaker than those at tlie surface ; tins is amply 
confirmed by the geodetic evidence collected by 
Barrel], winch also suggests tl\at the rocks at depths 
comparable with 100 km are considerably stronger 
than those at the surface Accordingly, whatever 
may be tlie cause of crustal deformation m the earth, 
yield will occur 111 the astheiiospliere for smaller 
stresses than are necessary to produce it m the 
upper parts of the crust, i'hiis the eartlniuakes 
arising from fractures below 400 km. would bc more 
numerous but much less violent than those occurring 
at higher levels, and the greatest earthquakes should 
have their foci at the depth of greatest strength. Wc 
should therefore expect that the depths of earthquake 
foci mav range from zero to 200 or 300 km. 

Dorothy Wrinch. 
Harold Jeffreys. 

Augqst 21, 192a. 
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An Electrical Analogue of tbe Vocal Organs. 

In connexion with correspondence which recently 
has appeared in the columns of Nature relating to 
the physical characteristics of vowel-sounds, the 
following account may be of interest of an apparatus 
believed to be novel, which is conveniently capable 
of the artificial production ol many speech-sounds 
It is well known that Plelmholtz succeeded in imitat- 
ing vowels by combinations of tuning forks, and 
Mill(T by combinations of organ pipes. Others, 
notably Scripture, have constructed apjiaratus wherein 
the transient oscillations of air in resonant cavities 
were excitedjby series of puffs of air, in close physical 
imitation of the action of the human vocal organs. 
It seems hitherto to have been overlooked that a 
functional copy of the vocal organs ran be devised 
which depends upon the production of audio-frequency 
oscillations in electrical circuits 

schematic diagram of such an apparatus is given 
in Fig I Periodic interruptions of the electric 
CLiireiit, produced by a buzzer or a motor-driven 
circuit interrupter, corresponded to the periodic inter- 



Fig I . 


luptions ol the air current in the hiiinan throat by 
tlu ^o^al cc-irds. The intermitteut electric current 
thus ]uodiKed excited 'tlie natural damped oscillations 
of tile lesonant circuits, / and j This was confirmed 
by oL)ser\’atiun with an oscillograph. In like manner, 
])uffs of air from the vocal cords excite the natural 
d.inqnnl oscillations of the air m the mouth cavities 
'llie work of numerous investigators has indicated 
that tlie air m the mouth cavities possesses, as a 
rule, oiilv one or two luipoitaiit mcKles ol vibiation 
llic oscillations ol t^e eloctiic curicut were traus- 
fonned to sound-vibrations in the air by a loosely 
coupled lelephoiu; receiver The distortion mfro 
diKc'd by this telephone receiver appeared to be (d 
little iinporlauce. 

Approjinate adjustments of the resonant circuits 
/ .ind a were observed to result m the production of 
<dl the various vowels and semi-vowels in turn. 
Alteration i:>f the fre(|uency or damping of either 
resonant circuit was observed to result in alteration 
of the vowel produced. The frequency of interrup- 
tion, which was the group frcc|ucncy of the recurrent 
clamped oscillations, was cjbserved to detenmne the 
pitch of the vowel ; but it <ikI not determine what 
vowel was produced. Similarly, m the case of the 
human voice the frequency of vibration of the vocal 
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cords is known to determine the voice-pitch, wliile 
the adjustment of the mouth cavities is know'll to 
characterise the vowel. 

The vowels and semi- vowels produced by the 
" electrical voice ” with legul.u interruptions, in the 
manner just described, were equivalent to intoned or 
sung vowels, oi, if the frec|uencv of interruption was 
made to vary appropiiatelN , to spoken vowcl.s It 
was found possible to piocluce tlu‘ vvhispeicd vowels 
w'lth interruptions that were non-jienodir, which is 
m accordance with the idea that, in the Imman v oice, 
w'hispered speech is due to irregular frictional modula- 
tion of the exhaled air Whether the vowel was 
whispered, sung, or spoken depended upon the manner 
of making tlie interruptions, while, what jiarlicular 
vowel was pioduccd deix'ucled upon the acJjustmeiit 
of the resonant circuits 

Diphthongs were produced by altering the circuit 
adjustments rapidly so as to shilt Irom the initial to 
the Imal \ow'el-sound of tlic diphthong pair Some 
of the iricative (hissing) consonants vveie approxi- 
mated with irregular mterrupLioris, juovidcd the 
resonant circuits were set at souunvhat juglier fre- 
quent les than for the vowels and semi-v'owels. None of 
the explosiv e consonants wore satisfattonl\ imitated. 
It IS behevc^d that lack of suceess with the explo- 
sives was due to obvious difliculties of manipulation. 

There was much room for uiqirovement with respect 
to the naturaliu'ss of the “ electiical voice " It was 
too monotonous, as was to have bc'cii anticipated. 
Contrary to expectation, alleration in the wave-form 
of the exciting current did not materially c liange the 
tone, provided the wave-form was siilliciently far from 
sinusoidal The intoned vowels, semi-vowels, and 
diphthongs produced by the “ electrical voi e " were 
sufiiciently natural to be reeoginsc'd m ,i( U'ast fifty 
per cent, of the tiials by eight or tc'ii dilferent ob- 
servers When arrangements, not mdi< ated m Fig. i, 
were made to give the aj)|)r()priate cinant adjustments 
m rapid succession, simple w'ords like “ mama," 
"Anna,” "wow -wow," yi->i," were f.nrly well imi- 
tated. The vvhispeicd vowels and liicative con- 
sonants wore not mutated so well, because (it is 
thought) of the lack of (.omplcdo irregularity m the 
(irnnt interriqitions In liuin.in spe cm h the pitch 
and vowel quality and mti'iisity <u-c‘ constantly 
changing m a way difficult to iinilate willi the crude 
ajiyiaratus of Fig t Frobablv, also, m the human 
voice additional vvc'ak transient oscillations are ex- 
cited, due to minor modes of vibration of the air m 
the cavities of the head, whicli deteiimiio the m- 
dividuahtv of the voice vvitliout gieatls alteiing the 
spec'th-sounds 

'riiiis these expeiimental results arc' snllicient to 
give a geneial qualitative dcsonplion ot each of the 
lollovvmg lour classes of sjcec'ch-somuls vow'cls, 
scmi-vow'cls, diphthongs, and liicativ e consemants (but 
not explosives), vvlu'tlier sung, spoken, or whispered , 
and these' rc'sults also m.ikc' j)ossib]e c|u.iiititativc 
s|)ecificatioii of the charac tc-iisLu s of tla' v.inons 
sjiet'ch-somids themselves Numerical values of the 
Irequencies and dampings -w Inch appeal to charac- 
tciise the various spccch-soimds have been c alc nlatcd 
from the electrical constants possi'ssc'd bv Mu' resonant 
circuits of the apparatus when adjusted to produce 
them 

The analytical exjiression tor a single transient due to 
one resonant ciicmt when loosclv coiqdc'd is, of course, 
Tnstanlanoons displacement- sin iirjt, 
where c is the base of naluial logarithms, a the 
damping constant, i Die frequency, and A the ampli- 
tude. The displacement m the air-vibration is taken 
as proportional to the instantaneous current. Also, 
/ = i/ 27 r>/LC nearly, and a=R/2]^. The capacity C 
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of I'.uh josonant circuit was variable in steps from 
o ooi to 2 rmcrofarads. The incluctance L was con- 
tinuously variable from aliout 0-3 to 07 henry. The 
H'sislaiicc K v\as due largely to a dial box of range 1 
to seveial thousand ohms, and itk hided, in addition, 
the n si hain e of the induetoiTK'ter and the (pdliaps 
loo (;hmsj Miiall variable coiqihng icsistaiiKs r and 
>' (I'lg I) 

'I he natine of the nnmoiical results is iiulitaled in 
'fable 1 , which gives ajijuoximate values of (he 
frciiueiK les and dampings of the iceuire'iit os( illations 
which characterise six of the more important v'owels. 
(ttoup fieqiieiKies (that is, voue pitches) were for 
each eowc'l vaiied ovct the Kingc' 75-300 per scyond 
'Ihe tirsl tfnec' vowels given in this table aie each 
characteined by ,i single' tram of redirrent damped 
oscillations , llu' remaining thiee are < haiac tensed by' 
two trains ol rc'cuiient danijic'd oscillations d'he 
numerical vadues aie appioxnnate. Indeed, d nsidei- 
able changes in the tin int adjustments in son.c' cases 
do not 111.1 tei lally alter tlie vowc'l piodiued 'I'he 
pioblem ol (h'tc'iinnnng the jieimissible lange of 
vaiiation for each speec h-sonnd retiuirc'S further study 
hoi the lattei three vowc'ls the lelativc' values ol y, 
and i\, arc' of some impoi lance 


Tvin r 1 . 

1 Oh ill.itn.ns 

1 n ocK m > . / t < (uisI ml , a 

( I’liii of 1 im<', file H (onil ) 

3 JO small 


\(inLl 

I in\v 
law 
tfltlu I 

in fit . 
pel 
( ole 


(130 

1000 

I 7s<* 

I I 500 
( 

\ 'jyoo 


)< » 

<Soo \ 
<Soo / 

s<> i 

SO I 
SO / 


I'hese results seem siifhcu'ntly intc'resting to re- 
commend the .i])paiatiis of J ig. i to the attention 
of btiulents of speecli-sotinds Although simple in 
eonstriic'tion, this appaiatus po.ssc.sses tonsidcrable 
tlexihility' and r.mgc Ihe really' difficult problem 
iiuolvc'd m the arlilicial piodiution of speech-sounds 
is not the making of a clevice which shall prcvluce 
sounds which, in their fundamental physic ,'d basis, 
resemble' those ot spec'Ch, but in the manijiulation of 
the appar.itns to imitate' the manifold vaiiations in 
tone which arc' so important m seeming naturalness 
As lor tlu' disagieemc'nt between the; Helmholt/- 
Miller, 01 ste.idy^ state tlicuiy of vowi'ls, and the 
\\'dl]s-H('imann-Scripluie, or transient, theoryp Kay- 
leigh pointed out that the conilict u.is only' .ifipaienl. 
d'he disagu ement cone cnis nic'thods lather than facts 
W’hicli vu'vv-point should he adoptc'd is thus a ni.ittcr 
of con\ ('itience 111 a given < .isc' hen the tiMii'-- 
mission of spec'cli ov c'r tc'lejilioiK' c in iiits is 111 cjiu'stum, 
foi example', the stc'ridy' state theory often (lossessc'S 
obvious inatlu mat K'.d ad\ .inl.igc's On tlu' othc'r 
hand, the cpiantitativc data rel.ctmg to the physical 
natiiic of vowels vciiuli arc guc'ii 111 Prof Miller’s 
vvc'lhknown book, “ 'Ihe Si cnee ot Musical Sounds,” 
c'xprcssed, as Piey are, 1I1 tei ms of flic' steady state 
thcoiy, aie less compact and ch'tinitc' ifi.in the data 
of Table 1 , which aie exjirc'ssed in tc'rms of the 
transient theory 'Ihe genc'ral agn'cmc'nt between 
the' two sets of (kita is, of course', obvnoiis. 

'J'he work described m this commiinu ation was 
peifoimed while the vvntcT was assoc i.ited with the 
Ameiiran 'IVlephone and I elegraph ('omjiany, and 
was carried out m the laboratories of th.iL company 
and of the W'estern Elcctiic Coinpanv', Inc 

John O Sri . wart 
Princeton Univ’crsityp Princeton, 

New Jersev', jidy S 
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Interspecific Sterility. 

Dr. Gatl-s, m his letter which appears in Nature 
for August 5, p 179, emphasises the importance of 
telraploid species in evolution, and with this position 
I heartily' agiec Ncvcrthelc's.s, I do not think that 
the dilliculties in the way ol In'c crossings amongst 
diplcnd, letraiiloid, and hexaploicl species arc so gnxit 
as sec'ins at tirsl ‘'ight probable, at any rate in the 
Salic.u c'ae 

in this order Mis^ Kathleen 13 Jhackburn and 
myself hav'C' fiec'ii ccjndiiefing eytological researches 
for some time', and find Ihc fundamental chromosome 
nniiiber, bofJi m hcjjmliis and Salix lo*be nineteen. 
Up to the piesent only cliphad species h.ive been 
encountered m flic' iiist-numcd genus, but in Salix, 
on the contraiy, dijdoid, telraploid, .ind liexaiiloid 
foims liavc' revealed theinsc'lves Jn this communica- 
tion T wish more pailicularly to diiect .ittentiori to 
that hcimogc'XK'ous assemblage' known as the Capreae 
gioup, which iiu hides, m the ey-es of most sahc'ologisls, 
three gc'iiuine species, Sali.i cajn'en, S cmerea, and 
5 auyita—'AW aiiangemc'ut cnliiely m liarmony with 
my own views Still, so closely relatfd aie these 
three plants tluit many botanists, both British and 
continental, have; refused to see m them iiu^ic than 
one polvmoiphic species , similarly', others, although 
they admit tlie distinctness of .S’ auyiia, combine 
.S. cniaca with S cafnea Despite tins, .S axtyita 
and .S cinefcti manliest themsciv'cs cytologically' as 
jaiu'ly tctiaploid species, while .S taptea, m the 
mam a diploid form, possesses a telraploid lace m- 
distingmsluible in tlie held trom the commoner and 
normal dijdoid tyjM* Fui therm ore, what is esjiccially' 
noteworthy', any one of lliese four loinis c.in be 
crossed ic'achly' with the oilier three, and the 
hvlinds thus (Ftamed prove peilcctly fertile inter se 
Not only is this the case, but, lu addition, othei species 
can l)c bionglit into the cham, as, for instance, m the 
complex cross Q.Sa// r piirpincd ^ S viminalis) aS, 
ctiierea\-AS capren (tctiaploid), pioducc'cl in my 
garden, and in tlu' still more cairnplicated liylnici 
|[(5 Lineyc(i<S pnypitn-a) S aiiyifn] {S viminahs 
yS capyea)\ x (5 nunninlis ' plivlicifolia), setured 
by IJoiibc'rt-Nilsson ■ in the fotmer, two dijdoicl and 
two telraploid sjiccies have Itiken jiart, and in the 
latter, three (or two) clijdoid, tw'o (or thrc'c) tctiaidoid, 
and one hcx.iidoid torni 

As a in.itter ol tact, in Ihc' gc'iins Salix, intcrsjiecifu 
sterility depends, not on the chroTiiosonie coinplcmcnl 
ol the species concc'nicd, but on the plu'sn, logical 
divergc'iu'o of flic groups to \ehicli tiny liappm to 
belong. JvxjK'i imciils dc'signcd to cross the' dijiloid 
S triandui with the' diploid .S' pnrpinca turn out 
just as Iruillc'ss as similar attemjils to hybiidise it 
with the te'lrriploid .S (inerca and the hc-vaploid 
vS A ndersonunia , on tlu' other h.ind, the hybrid 
combinations bc'tvvecn it and the tetiajiloid A ailjti 
and S pyagihs can be obtanu'd with the utmost ease. 

Ji W II llyRKlSON 

Armstrong ("ollc'ge, Newcastle-ujion-Ty iie 
August 8 


The Mass-spectrum of Iron. 

I 11 WE rec'cnlly' mv'estigated this c'lement by using 
the VMjKnir of its penta-carbonyl mixed with carbon 
dioxide' It is c'veii more troublesome to deal vvitli 
than the corresponding nickel compoimd, but by 
employing intense cliseliarges and long exposures 
fairly' satisfactory results bav'e been obtained. 

The mass-spectium of iron is characterised by' a 
strong line, approximately at 56, and it may be con- 
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eluded with absolute certainty that this line is due 
to the predominant constituent of the element. 
Refined measurements indicate a value rather less 
than this integer. The mean of some sixteen in- 
dependent and very consistent comparisons witli 
lines due to mercury and compounds of carbon and 
oxygen works out at 55-94 i 0‘05- 

The accepted chemical mean weight, 55*84, suggests 
the presence of a lighter isotope, and a general con- 
sideration of elements already analysed points to the 
value 54 as the most probable. A very famt line is, 
indeed, visible m all cases where the 5O line is really 
strong, but it is impossible to make certain that it 
IS due to iron Further, if w'e accept the difterence 
of the abovedigures as exact and assume 54 to be the 
only lighter constituent, this line should have about 
one- twentieth the intensity of the 56 line ; actually 
its intensity appears much less. 

Iron may therefore be taken as being almost, if 
not entirely, a simple element ot atomic weight, 
approximately 56 It may contain a small pro- 
portion of an isotope 54, but this is by no means 
certain F. W. Aston*. 

Cavendish Laboratory, Cambridge, 

August 26. 


Density of Adsorbed Films. 

WuFN a very small quantity of such a lupiid ns 
castor oil IS placed upon a clLan surface of watei 
dusted with talc, it spreads o\er the water surfaie, 
brushing the talc on one side, and forms an invisible 
circular sjiot, the si/e of winch dep<*nds upon the 
ainoiml of oil used This adsorbed film has the 
same suilace tension as the surrounding water surface, 
namely, 7^ dynes per cm Hence Devaiix, I.ang- 
mnir, and otlu'rs regard the film as being only one 
moleciilt' thick 

11 such an invisible film of castor oil bi* «.oiitracted, 
the siirface tension decreases until it (alls to about 
57 2 dynes pc'r sq cm Further contraction docs 
not much reduce the tension. IMaicelm was of 
opinion that as the diameter of the film w\is decreased, 
it thickened until it was two mok'cuk's thick, and 
that when this occurred, the film had the same 
sui face tension as castor oil in bulk Jiut the amount 
of con li action the surface undergoes m the ca.se of 
castor ( ! is only about /|o pei cent , and this Devaiix 
points cic IS not sulhcient to make the film (wo 
moleciik's thick, and he suggests that those thickei 
films <11 e not two molecules thick, but arc mono- 
molecular films wuth closer packing of the molecules 
On (Ills view the film of limited area surrounded by 
evater is sln'tched until its tension reaches that of 
a clean surface of water 

If the above explanation be correct, it is clear that 
tile density the stretched film ot cnl having a suiface 
tension of 7:5 dynes per cm must be (onsidcrably 
less than that of tlie same film ■when its siirf.u e t«'nsion 
IS only 572 dynes per^ern 

Now when calculating the dimensions of the mole- 
cules of various substances, by the surface tension 
method, I gather that Devaiix and Langmiiii icgaid 
the oil films, when they aie .stretched by the sur- 
rounding water surface, as having the same density 
as the liquid in bulk Would it not be safer to 
assume that the* density of the film, when it has 
the same surface tension as the oil in bulk, is moic 
nearly e(|ual to fliat of the oil 111 bulk ^ Ihc point 
IS one of (onsiderable intciest .ind niipoitam <*, and 
well worthy of consideration. 

K. M. I)kj..llv 

Tintagil, Kew Gardens Ro.. 1, 

Kew, Surrey. 
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The Pigeon Tick. 

We wish to record the occurrence of the pigeon 
tick, Argas reflexus, in Cambridge, where it is parasitic 
on the pigeons which breed between the inner and 
outer roots of King’s College Chapel On August 
4 wc found a specimen, which Mr. "C. Warburtou was 
kind enough to identify for us. This specimen is now 
111 the collection of the Molteiio Institute of Parasit- 
ology. On a later date w'e found six more individuals. 

The parasite seems to have been found previously 
in the British Isles in Canterbury Cathedral only, and 
not at all since 1908, This new locality, therefore, 
may indicate that it will be found elsewhere if searched 
for carefully. 

The adult tick is not permanently attached to its 
host, but hides 111 crevices m masonry and woodwork, 
leaving its hiding-places to feed at mglit 

L. H. Matthews. 

A D IIOHSON. 

Zoological I.aboratory, Cambririgc. 


An Ancient Wasp. 

I HAVE just receivc<l from Mr. John P. Byram a 
small collection of fossil mseefs wliu h ho obtamed at 
the head of Bear Gulch, 12 miles from Una, Colorado. 
The foimalion is Green River h'oeeiie, and .Mr. Byram 
.states that the materi.il comes fiom a lower stratum 
than the insects previously obtained by us. One of 
the specimens is a beautifully preserved wasp, with 
wings outspread, belonging to the modern genus 
floplisus. It is 12 mm. long, with a wing-spread of 
about 19 mm. ; the head and thorax are black ; ab- 
domen fusiform with nairow base*, and the hind 
margins of the segments bioadly jiale-b.inded, as in 
living .species; the legs arc colouiless, probably 
yellow oiiginally ; the ant(‘rior wing shows a pallid 
stigma, and a strong du.sky cloud including the basal 
part of the marginal cell and tlie wliole of the second 
submarginal ; the venation is essentially that of the 
modern Hophsus ({uadnfascialus, except that the 
marginal cell is more slender, and 111 the liiml wing 
the cubitus piactically meets the nervulus 

The only fossorial wasp from the Foconc previously 
described is Scaiddi'r’s Duiim is solulcsnms, which is 
evidently quite different ftom the present species, 
but IS too poorly preserved for the accuiate deter- 
imnatum of tlu* genus No older w.isps aic known. 

This Eocene Hophsiis, which may be called Hopiisus 
archoryctes, doubtless preyed on the Homoptera, 
which are so numerous m the same rocks. It is, I 
think, the most impressive instance of the persistence 
ot type wdnch T have ever seen, when we consider 
that it belongs to a highly specialised group of insects, 
and pioves that within this group there has, at least 
m one hue, been no change of form or colour in the 
many millions of years whicli we now believe to have 
elapsed since the Eocene Even the cloud on the 
wings IS as m living species Could the species bo 
restored to life, H. archorvetes would fall into our 
system, merely forming another species to be added 
to the many similar ones existing. 

T. D. A, Cockerell. 

University of Colorado, Boulder, Aug. i. 


Black Coral. 

Prof. Hickson’s very interesting article on the 
therapeutics of Black Coral (Nature, August 12, 
p 217) i.s sure to stimulate furtluT study, and it is 
therefore worth while remembeiing that in alchemical 
terminology corals are somcl lines used as a p.seudonym 
for antimony. M. Nierenstein. 

University of Bristol, August 13. 
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, . > The Zoological ‘Society* - 

By E. G. Boulenger. 


B efore the foundation of the Zoological Society 
of London Ih 1826 there was no organisation 
in this country devoted solely to zoological science. 
The Royal Society, as it still does, occasionally published 
papers of zoological interest, while the Linnean Society, 
which undertook the discussion of both zoological and 
botanical subjects, at this time rated the latter science' 
of more importance than the former. As to the 
exhibition of living animals, during the first quarter of 
the nineteenth century the only collections in the 
country were those of the Royal Menageries at Windsor 
and at the Tower, and the private one of Mr. Cross at 
Exeter ’Change in the Strand. Hence it came about 
that a band of enthusiastic zoologists headed by Sir 
Stamford Raffles, who had just returned from ad- 
ministrative duties in the East Indies, decided on 
founding 'a Zoological Society in London. At the 
first general meeting, held in the rooms of the Horti- 
cultural Society in Regent Street, which was attended 
by more than a hundred persons. Sir Stamford Raffles 
was elected president. Unfortunately the president 
and founder died a few months later— some years before 
the society acquired its charter of incorporation, 
granted in 1829, in which the Marquis of Lansdowne 
is named as the first president ot the chartered society, 
and Mr. N. A. Vigors the first secretary. 

Twenty acres of ground in Regent’s Park having 
been obtained from the Government at a nominal 
rent, the gardens were laid out in accordance with the 
plans of Decimiis Burton, and opened in 1828 with a 
stock consisting of 152 mammals and 475 birds. The 
first animals to come into the possession of the society 
were housed at the offices m Bruton Street, where they 
were kept until suitable accommodation had been pro- 
vided for them in the gardens. The first animal to be 
received was a griffon \Lilture, which lived in the 
menagerie for forty years, \\1iilc the menagerie was 
being formed in Regent’s Park the society was engaged 
in establishing a museum of preserved specimens in 
Bruton Street. The museum attracted so many 
donations, becoming in consequence so crowded, that 
in 1836 more comraodlnu'i quarters were taken tor it 
in Leicester Square. In 18 13 the collections were 
transferred to the gardens, anil housed in a building on 
a site now occujned by the society’s offices. Indeed, in 
the early days of the society the museum was regarded 
as the centre of the society’s usefulness. When, 
however, the zoological department of the British 
Museum developed, the absurdity of endeavouring to 
maintain an inferior collection in the .same city became 
apparent, and m 1856 it was decided to part with the 
collection and present the type specimens to the national 
museum. 

The establishment of a farill^ at Kingston was 
another of the society’s early eiwtprises. Its object 
was to giv'^e accommodation to,%iiimals requiring a 
greater range and more quiet tM^ the gardens in 
Regent’s Park could afford. It:®^ also considered 
necessary for the purpose of breedin^jj|d rearing young 
animals, and especially for atteMM^ to naturahsc 
such species as were hitherto unkn^Rt in this country, 
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This experiment was a costly failure, and was aban- 
doned in 1836. 

In the infancy of the society there were no scientific 
meetings, communications on sul)jects of zoifiogical 
interest being submitted at the general meetings. In 
1829 a special committee of science and correspond- 
ence was formed, at the meetings of which zoological 
subjects were discussed. The committee met until 1832, 
when an alteration was made in the by-laws by which 
the committee meetings were .replaced by general 
meetings for the discussion of scientific business. ^ 
These were held first at Bruton Street, but in 1843 
the society moved to No. ii Hanover Square, where 
it remained for forty years. In 1884 more com- 
modious premises at No. 3 of the same square were 
acquired, and the meetings were held there until 1909, 
when the society moved to its present premises in the 
gardens. 

The principal features of the gardens at its opening 
('onsisted of a lodge on approximately the site of the 
pre.sent main entrance, where visitors provided with a 
fellow’s order paid a shilling for admission ; a bear pit 
which still existed fifteen years ago on the site of the 
terrace, built in 1843 ; a yard for kangaroos on the 
site of the present eland paddock ; sheds for deer and 
goats, and dens for large “ quadrupeds ” — tenanted by 
a lion, a tigress, a pair of leopards, a puma, a h) lena and 
a pair of polar bears on the site of the Lion House ; 
a Monkey House with poles outside to which the 
monkeys were fastened during the summer months, on 
the site of the recently demolished otter pond ; an 
enclosure for emus where the peluan enclosure now 
stands ; paddocks for cranes and other large birds on 
the site of the present Eastern Aviary ; an aviary for 
small birds, renamed the Crescent Aviary, which was 
demolished only last year, on the site of the new 
tea pavilion ; and a Llama House with clock tower, 
the present Camel House, which alone of all the original 
houses and enclosures stands where it did m 1828. Just 
north of the Llama House was a yard with cages which 
housed a hybrid between a jackal and a dog, some 
bears, dirigos, and a sable. On the site of tlie present 
Llama House were cattle-sheds containing an American 
bison. 'JVmards the close of the year 1829 the tunnel 
connecting the south and the middle gardens (then 
called north garden, the present north garden lieing 
acquired at a much later date) was built, and a reposi- 
tory was constructed on the site of the present offices. 
The repository served for the re'^eption of the animals 
on their arrival, and in turn has been converted into 
a reptile house, a museum, a small cats’ house, and a 
squirrel house. 

The gardens soon acquired great popularity, the 
annual admissions between the years 1830 and 1840 
averaging more than 200,000. From the year 1840 
the income of the society gradually decreased until in 
the year 1847 there were only 88,500 visitors. In that 
year Mr. D. W. Mitchell was appointed the first paid 
secretary, and with the general change of policy which 
he introduced matters immediately improved. To Mr. 
'Mitchdl;- whp,. held office till 1^59, when he„‘tpQk,tjp 
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tlie dijectorsh^ ot the d^Ac^iniiatotion, thep just ' pffiqjB of secretary fof a short period, but at the following 
founded in Baris, Were" dde the aijolkiqn of the rule' annual meeting, on a vote of the fellows, the, present 
which required that all v^itom ^ould be provided with secretary, Dr. P. Chalmers Mitchell, wa? elected to the 
a fellow’s order, and the policy of admitting the public post. Just prior to the retirement of Dr. Sclater some 
on Mondays, and children at any time for sixpence each, dissatisfaction had been expressed by a number of 
On Mr. Mitchell’s retirement, Dr. Philip Lutley Sclater fellows with the housing conditions in the gardens, and 
was elected to the pwst of secretar)’’, which he held until the new secretary was soon at work, carrying out 

1901. 'During the lengthy period that he held office various improvements which gave immediate satisfac- 
many 'changes were effected in the gardens, the most tion to the fellows and public, 
important being the erection of the Antelop>e House Apart from realising the necessity of doing away 
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(1861), the Ea.stern Aviary (1862), the Monkey House with various small rages, and giving their inmates more 
(1864), tiic Elephant House (1868), the Lion House exercise, Dr. Chalmers Mituhell, in spite of some 
(1876), the old Insect Hou.se (now the Rodent House) oppc^'^ition, insisted that man\ of the animals, w'hich 
(1881), the Reptile House (1887), the Ostricli House hitherto had been confined all the }ear round in very 
(1897), the Llama House (1898), the Zebra House hot rages, should be given ac ccss to the open air. It 
(1899), and the Ape House (1901), all of winch are still was then the general bcliei that most of the creatures 
standing and are to be distinguished on the accompany- coming from the tropics should be kept very warm, 

ing aero-photograph. Towards the end of the year and consequently their housing londitions were deter- 

1901 Dr. ^Sclater retired after serving the society for mined almost solely liy considerations of temperature, 
forty-three years, a period during which the society Now visitors to the garden© in w'lnter may see a host 
occupied a very high position m the scientific world, of tropical animals in the open, a change of policy 

On his retirement hW son-^ Mr. W; L. plater, the >,;j\yhich. has Ivad tire effect of improving greatly the 
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general health of the exhibits. The secretary also 
realised that in the past, when "new buildings and 
enclosures were erected, in most cases immediate 
convenience took precedence of any general scheme. 
In 1909 he induced the council to consider the condition 
of the gardens with regard to existing buildings of a 
permanent character, and recommended that m the 
future, as buildings and enclosures were erected, they 
should be arranged in conformity with a general plan. 
The matter was temporarily shelved, luit m 1912 the 
garden compiittee drew up a list of the anmials the 
society could expect to exhibit under suitable conditions 
at any time, considered the existing accommodation, 
deciding how far it was to be regarded as satisfactory, 
and what areas should be reserved for the supply of 
further accommodation as it could be provided, ft is 
in conformity with the plan then drawn up that the 
various buildings and open spaces provided in recent 
years have been erected and set out. 

In 1906 and m 1907 the society obtained additional 
grants of Jand from II M. ('ommissioncr of Works. 
The 20 acres of land granted to the .society m 1826 
lay on both sides of the Outer Circle, corresponding 
roughly with the existing middle and south gardens, 
but only a portion to the south of the circle was laid out. 
In 1834 an additional plot of ten acres on the south- 
west border of the garclens was obtained at an annual 
rental, on the condition that it was to be used as 
pa.sturage. In 1839, use of the land noith of the 
Regent's I'ark Canal, corresponding to the existing 
north gardens, was granted 

In 1841 the ground in the occujiatioii of the society 
was rearranged. The stiip on the north bank of the 
canal was surrendered, and a portion at the east end 
of the middle' garden was exchangi'd for a correspond- 
ing area at the west end, and permission was given to 
extend the vvoiks over the ten acres granted in 1834. 
In 1869 the land on the north bank of the canal was 
again taken over by the society, A considerable 
portion of the north garden was, however, not made 
use of until after T903, when the policy ol increasing 
open-air facilities for the animals was put into operation. 
Complete use of the north garden was, however, not 
po.ssible until 1906, when the right-of-w'ay was obtained I 


over two unoccupied portions of ground on both sides 
of the c^nal, and H.M. Commissioner of Works agreed 
to allow half of the new bridge over the canal to be 
used by the society on payment of its proportion of the 
cost of reconstruction. A communication between the 
north and the middle gardens was thus obtained. In 
1907 a strip of ground was obtained along the south- 
west, boundary of the south garden, which ends in a 
large triangular area at the west end, now occupied by 
a pond for water-fowl, and goose paddocks. The 
condition attached to the grant of the new piece of 
land was that the animals placed on it should be 
vi.sible to the public in Regent’s Park. The paddocks 
erected on this site now' contain deer, llamas, emus, and 
rheas. 

Of the buildings erected and designed under super- 
vision of the present secretary, the Small Cats’ House 
(1903), the Sea-Lions’ Pond (1905), the Small Birds’ 
House (1905), the Cattle and Deer Sheds (1906), the 
Society’s New' Offices and Library (1909), the Sanator- 
ium (1909), the New Prosectorium (1909), the Mappin 
Terraces lor the open-air display of mountain goats and 
bears, with its tea-pavilion (1913), the Small Mammal 
and Caird Insect House (1913), and the New Tea 
. Pavilion facing the broad walk (1922), are the most 
importanl. The transfer of the offices, library, and 
meeting room to the gardens, apart from providing 
adccjuale accommodation for the library, which had 
outgrown the rooms m Hanover Square, has gieatly 
facilitated the work of the staff. At the time there 
w'as some opposition to the transfer, a few fellows being 
of ofiinion that there w'ould be a falling off m the 
attendances at the scientific meetings, Slk h, howev'er, 
has not been tlie case, as at tlie [iresent day the) are 
attended far better than in the past. 

How all the great improvements which have gradu- 
ally been effected during the past twenty years have 
popularised the gardens ma) he best realised w'lien we 
consider that the admissions, wdiu h in 1902 amounted 
to less than 700,000, last year exceeded 1,500,000. 
When the new Iresh-water and marine aquarium, which 
the eoumil has decided to build under the Majipm 
Terraees, is completed, the latter figure will no doubt 
be exceeded. 


The Resonance Theory of Audition. 


By Prof. K. II. 

'T''HE resonance theory of auditum continues to 
^ excite considerable interest and must be regarded 
as being still in the aintrov'crsial stage. The very 
name is somewhat unlortunate and mav have led 
some into the mistaken view that .some sympathetic 
vibrators in the car are postulated as capable of actual 
resonance or resounding like a tuning-fork set in 
audible vibration by another which was first sounded. 
Of course it should be understood, cor the resonance 
theory, that the vibrator in question merely vibrates 
when a sound of nearly its owm proper pitch is received 
by the ear, such vibration, though effecting audition 
by its possessor, being quite inaudible to others. 
Some through misunderstqndings on this or other 
points have failed to ^rasp the essentials of the 
resonance theory of audition, and have in consequence 
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levelled at it criticisms which clearer knowledge on 
their part would have obviated. No attempt will be 
made here to locate in the ear those mechanisms, if 
any, which play the part of sympathetic vibrators, 
responders, or resonators. That is left to the anatomists 
to discover. But we may note briefly the essentials 
of the resonance theory, the salient facts of audition 
and what power the theory has of meeting the demand 
which those facts make upon it. In the latter we 
may derive help from the consideration of a simple 
working model which any one may set up and experi- 
ment with for himself. 

Essentials of the Resonance Theory . — This theory 
postulates the existence within the car of some set 
of mechanisms, each of which has its own proper 
rate of vibration and rate of dying away when 
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left to itself. Each such vibrator can accordingly be 
set in vigorous vibration by very feehle forces, provided 
they occur at or very nearly at the rate in question. 
These sympathetic vibrations would quickly die away 
when their stimulafing cause ceased. Each such 
vibrator is supposed to have nervous connexion with 
the brain so that the fact and amplitude of its vibra- 
tions may be transmitted thence and duly noted. 

The theory is not 'primarily concerned with the 
exact nature or details of structure of these vibrators 
provided only that they fulfil the foregoing conditions 
for mathematical theory shows that the response 
of one such vibrator to the forces exerted upon it by 
another vibration obeys the same general laws quite 
independently of the details and nature of the vibratory 
responder under consideration. 

Fads of Audition, — l^or normal eais the following 
may be regarded as the chief facts of audition with 
which we are here concerned : 

(i.) The range of audition is limited at the upper 
and lower ends, such limit varying with individuals, 
but about eleven octaves are usually audible. 

(li.) Before either limit of audition is reached the 
notes may be recognised to be very high or low, but the 
distinct location of pitch fails, so that only about 
seven octaves are musically available. 

(ill.) At about the micJdle of the range the dis- 
crimination of pitch between near notes when sounded 
suL( cssively is, for a keen ear, about the twentieth of 
an equal-tempered semitone or ^ J „th of an octave. 

(iv ) When two very near notes of almost equal 
intensities are sounded simultaneously, the difference 
oi their frccquencies may be recognised by any one 
as the number ot heats per second. This may serve 
to discriminate a pitch-difference of the fortieth of a 
semitone or half that just named. 

(v ) When two different notes at a considerable 
inteival (.sa\ C and G) are sounded together, both 
notes can be heard and their interval estimated, they 
uie not mistaken for a single note of intermediate pitch 
(E or E^). ('Phis deseivcs .special notice as being the 
direi t oj. posit e of colour \ision tor some parts ot the 
spectrum, .iiid wall be dealt with in another article.) 

(vi ) When several simple vibrations occur .simulta- 
neously, being produced in association from the .same 
vnbrating source, string or wind, the resulting character 
of the ( oriipoiind tone or note is recognised and spoken 
of as Us quality, quality of tone, or tone simply. 

(vii.) A musical shake of about ten notes per second 
on a note of frequency about a hundred and ten per 
second can be beard distinctly. 

Power oj Theory to meet the Fads . — Having briefly 
reviewed the chief faats of audition we may now 
natuially ask what [lower the resonance theory has to 
meet the (k'fiiands thus made upon it. In other w'ords, 
can the physic ist imagine a set of vibratory responders 
the behaviour of which under vibratory stimuli would 
give results which ('orrespemd to those ot human 
audition } In trying to arrive at a right or possible 
solution, obviously many variables aie at our disposal. 
They may be staled thus : 

{a) The total range of pitches of the set of responders. 

{b) The musical intervals between adjacent re- 
sponders. ' 

(c) The damping (or rate of dying away) of the 
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vibrations natural to these responders when 
started and then left to themselves. 

{d) The constancy or otherwise of the intervals and 
of the dampings throughout the range. 

{e) The fineness of discrimination of relative ampli- 
tudes of vibrations of adjacent or other 
responders by means of the nerves attached 
to them. 

These variables are more than are needed to make 
a solution possible ; they leave a choice between a 
variety of possibilities winch may he imagined by 
the physicist and suggested to the anatomist for 
examination and rejection or acceiitunce. Thus, for 
example, the less the damping natural to a set of 
responders the easier is the location ot pitch by them. 
But the presence of objectionable damping could be 
balanced by an enhanced fineness in the nervous 
discrimination of relative amplitudes of adjacent 
responders. A word or hvo of explanation may be 
desirable as to the relation between the ^damping 
natural to a vibratory responder and the nature of 
its responses to various alternating forces of nearly 
its own frequency. Without entciing here into the 
niceties of the mathematical theory it may he said 
broadly that the best response follows only with the 
best tuning between the freiiucncy natural to a re- 
sponder and that of the forces acting upon if. But 
the actual value ot this response and its falling off 
consequent upon mistuning both depend on the 
damping natural to the rcsjionder. If tlie damping 
IS very slight, then tlie rcsjioiise is \ery vigorous for 
precise tuning, but for quite small mistiinmgs the 
response is almost negligible 'I'his is often summed 
up by saying that for slight! v damped responders 
the resonance is sharp. On tlie other haml, tor highly 
damped responders the response is not so good fur 
best tuning as in the former case, hut this response is 
only slightly impaired bv rnodeiate niisluning of the 
forces. In other word'j, for strongly damped re- 
sponders the resonance is spread. 

Bearing these facts in mind we have to make a 
choice among the possibilities open to us so as best to 
meet the facts of the case. 'I'he facts (lii.) and (v.) 
show that the damping must not be too large, because 
that would involve spread resonance instead of the 
sharpness needed for the actual fineness of location 
of pilch exjicrienred. On tlie other hand, fact (vii.) 
shows that the damping must not be too small, as in 
that case the sound heard from one note ot the shake 
would run into that of the next and give a blurred 
effect contrary to experience. We have thus found 
limits between wliich the damping sliould lie. 

In view of these considerations wc may submit the 
following suggestions. Let it be supposed that in the 
ear there is a set of vibratory responders wliich — 

1. ('over a range of seven or more octaves, 

2. Arc about tw'clvc to tfie octavo in the middle of 

the range and have a suitable damping, 

3. Are in total number about a lumdred. 

Simple Model and its Behaviour. — ’I’o test the 
adccpiac)' of the arrangement just postulated let the 
following simple model be set up as shown in the 
diagram, Eig. i. 

This responsive model consists essentially of a 
stout cord stretched across a room between the fixed 
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points H and J, \vith a pendulum ICL with heavy boh 
L to act os driver^ and a number of light graduated' 
responders lettered C to C'. The latter have small 
paper cones about 2 cm. high as bobs, with the addition 
of split rings of copper ^\ire resting on them to prevent 
the damping being too great. The driving pendulum 
lias a “ tightener ” at M to adjust its length, which 
must be reckoned from L up to N, since when the 
heavy bob L swings tlie bridle II KJ swings about the 
line HNJ. The lengths of the light responders, on 
the other hand, must be reckoned only up to their 
suspension point on the cord UK. These light re- 
sponders have .suspensions of tiiread which are passed 
through the (ord IlK and may then be cut off and 
the adjustment to place made so that the line of the 
bobs CD— C' passes througli H. This is essential in 
order that each responder rccenes an equal inclination 
by a given displacement of the heavy bob L. In the 
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diagram just one octave of responders- is shown, the 
number being tlnrteen and the lengths such as to 
make their relative Irecjucncies tho.se of the consecutive 
notes on tlie piano or organ. This allows a fineness of 
discrimination of pitch in agreement with experience. 
Of course to rejircsent the whole set of aural mechan- 
isms, seven or more octaves would I'e needed, but a 
single octave on tlie model enaliles one to carry out 
a number of interesting tests, though for some, two 
octaves are necessary, as sliown by dotted lines in 
the figure, h'or the latter the lengtlis of tlie responders 
(and also the distances from II of their points of 
suspension) ma\ be as follows: 57-05, 50-8, 45-25, 
40% 35-9^ 32-0^ 28-5, 25-4, 22-6, 2 o - i 6, i 8- o , j 6- o , 
14-25, 12-7, 11-3, lo-i, 9*0, 8-0, 7-13, 6-35, 5-65. 5-04, 
4*49, 4-0, 3-55 cm. Any consecutive thirteen values 
will do for a single octave. 

We may now test the behaviour of such a model 
and ascertain if m essential features it typifies the 
mechanism in the ear, although of course it is not for 
a moment imagined that aru' pendulums exist in the 
ear. If vibratory responders exist there they must be 
of an elastic nature. 

If the seven octaves or more ofy responders^ were 


provided shpald have the musical tw^e t)f seven 
octaves a^<»iinted fpt,: .Furthtt, the' lack of precise 
discriminatidin of pitch for very high notes and for 
very low notes is explained also^ Thus, for nny note 
well within the range of the responders, when the 
pendulum bob L is swung, thus representing by its 
frequency a certain note, the responders vibrate in 
response, the one best in tune vibrating most, the 
others near it, holh above and below, showing a rather 
less response. Hence the pitch is recognised and 
located by this liehaviour. But if the pendulum LN 
is made shorter than the shortest or longer than the 
longest re.sponder provided, then we have the responders 
near the end m question responding best but no 
maximum response with a return to quiescence beyond it. 
Thus the exact pitch cannot be located, and this agrees 
with experience. Consider next the discrimination of 
pitch between notes very near in pitch, and let us 
ascertain what is possible when the 
■ — — — adjacent responders differ in pitch by 
' I ; ; a semitone or onc-twelfth of an octave. 

• It will be easily ascertained that a 

; l discrimination of pitch of about the 

; * twentieth of this semitone is possible. 

For by adjusting the tightener M on 
the suspension KL, w'C can make the 
response of two adjacent pendulums 
equal, and then by repeatedly length- 
ening the heavy or driving pendulum 
the response of the lower of the two 
light pendulums may be increased and 
that of the higher one decreased till the 
lower one just shows a maximum, the 
adjacent ones above and below being 
alike in their response. We should 
then have passed over the half of a 
semitone only and ten steps are suscep- 
tible of discrimination in this range. 
Without any wire rings on the paper 
cones the responders would not succeed 
in this test, but with the rings to weight 
the cones there is less damping, sharper resonance, 
and adequate discrimination. 

If two octaves of responders are provided very 
striking experiments can be shown as to the recognition 
of the overtones essential to notes of a certain quality 
of tone. Thus, setting the pendulum NL to the pitch 
of a low re.sponder, say the third from the bottom, 
if the pendulum swings freely v\e have a responsive 
maximum at that lesponder. But if the bob L is 
grasped in the hand and swung to and fro in the same 
period as before, but with a “ dimple at one end of 
the swing, it i.s really executing tone and octave, a.nd 
the responders will promptly show the corresponding 
two resonance humps. Again, if the bob L is swung 
to and fro, witli a “ dimple ” at each end, it is really 
executing tone and twelfth (frequencie.s i and 3), and 
I the responders give the corresponding two resonances. 
La.stly, if the bob L is moved smoothly from end to 
end in one direction, but returns with two kinks or 
dimples, we have really a vibration consisting of 
tone, octave and twelfth (frequencies as i, 2 and 3), 
and the three appropriate resonance humps are shown 
by the set of responders, - 

. Thus, without ovep^traming^ or Bven, exhausting the 
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possibilities of, the resbnaitc© it ieems easy 

by its use to account for the ujain facts of audition, 
none of which seem in cpnflict with the theory. 
This, of course, does not suffice to establish the 
hypothesis, as it is conceivable that some other 


might be equally succesisful. But, pending the 
advent of such a rival,^ perhaps the disciplTes of 
Helmholtz may be pardoned for what others might 
style their inexplicable interest in an old and unproved 
theory. 


The Lesser Whitethroat’s Fanfare. 

(To J. S. II.) 


T hough lyrics mingled with tattoos 
Of melodrama savour, 

The Lesser Whitethroat dares to use 
Both avenues to favour. 

Behind a screen 
Of leaves unseen 

He’ll croon with tendcrest passion, 

Then loudly reel 
A clarion peal 

Of notes in fanfare fashion : 

(Sotto voce, pp ) Chi' ddy-choo-ee cheo,- W ee'jo-choo-ee'chey, 

Wee ’Chiddy-ivee' chey ,~Choo-i ddy , Choo-ee ! 
Tiien changing time, 

And reckless of rhyme : 


( I 'wace, //.) J [ p- JI P-J I P- J 1 1 

jip-jir-jip-jip, 
jip-jip ! 

But ran we gne this Warbler praise 
When art he (’omi)romises, — 

In secret hums his native la\ s, 

And flash-notes adxertises } 

Sing, Warbler, sing ! 

These cries you fling 
Too soon all tune will smother ; 

And then you’ll flit 
A ribald Tit, 

.\nd Whitcthroats lose their brother ! 

W. Garstang. 


Obit 

W. 11 . llUD.SON. 

"'HE death of Mr. William Henry Hudson at his 
residence in London on August i8, in his eighty- 
liist year, r ('moves from our midst a remarkable 
personaht)', a great writer of English prose, and a keen 
interpreter of Nature. 

Mr. Hudson’s lather emigrated to the Argentine in 
the early part of the last century and settled on the 
pamfias, and it was there that his childhood and earl\ 
htc was spent. We get a vivid idea of the conditions 
under uni.'li he grew to manliood in the pages of 
“ Ear Aw a } and Long Ago ,” a volume of aiitobio- 
grapliical rc('nllectioiis which he published in 1918 — 
the wist treeless plains, the solitary estaneia with a lew 
trci's around it, the semi-savage gaiichos, and above 
all the teeming bird life along the strand of a lonely 
mere. 

In bis early days Mr. Hudson enti'vcd into coire- 
spondenee with the late Hr. P. L. Sclaterand s(nt him 
collt'ctions of birds and mammals. Accounts oJ these, 
first appearing m tlie Proceedings of the Zoological 
Society, lorrned the founclation of a joint work, “ Argen- 
tine Ornithology.” publislicd in two volumes in 1888- 
1889, to which Mr, Hudson contributed the notes and 
observ^ations on the habits of the birds, while l>r. 
vSedater was responsible for the technical de.scriptions and 
general arrangement. 'I'liis work w'as recently re- 
issued by Mr, Hudson alone, but without the technical 
descriptions, under the title of ” Birds of La Plata.” 
Two other ^■olumes, well known to lovers of good 
writing dealing with South American Natural History, 
were “The Naturalist iu La Plata,” 1892, and “ Idle 
Hays in Patagonia,” 1893. 

About ^ Mr. Hudson came to Einjijland , 

^757.'vot,.i io]' ' 


u a ry. 

began a long series of woiks dealing with the study of 
Nature in England. “ Birds of a Village.” “ Nature in 
Hownland,” “Hampshire Hays,” “The Land’s End,” 
and the more strictly ornithologK'al “ British Birds,” 
“ Birds and Man,” and “ Birds in London,” followed 
one another in cjuick succession. Though always in 
feeble health and of a delicate constitution, he tramped 
over southern England Irom the New Forest to Pen- 
zance throughout the summei , spending the winter 
partly in Loiidcm and partly at l^cn/ance, where he made 
Ins .second home 

Kc'cognition «f his talent came lute to him. In his 
early days in ICngland he was unable to earn a liveli- 
^hood with his pen and he was awarded in 1901 a Civil 
last Pension ol 150/. in “ recognition of the originality 
of his writings on natural histor\ ” This he resigned 
in August last year on the ground that he needed it 
no longer. “ Puldishcrs,” he told an intimate friend, 
“ threw mone\ at him woth both hands.” 

A man ot extremely sensitise tcmjicramenl, Hudson 
could not endure to laki' the life of any animal or bird, 
and was an ardent supporter ot the Society lor the 
Protection of Birds, to which ho devoted much of his 
energy during recent years. He was thus out of sym- 
pathy with anv form of collecting. He had, however, 
a wonderful powder of observation, and his sense of 
hearing w'as extremely acute. 11 1^ writing is simple, 
lucid, and desi riptivc, and he ne\ cr ga\ e to his observa- 
tions on bird or animal psychology that anthropo- 
nic)r])hic tendency which so olten characterises the 
writers of popular works on natural history subjects. 
Though he can never he reckoned among the ranks of 
scientific omitludogists, his writing.s will undoubtedly 
endure as monuments of accurate observation and of 
Ijmpid, Ipcid, English prose. 
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Current Topics and Events. 


In an address to the Rothamsted branch of the 
National Union of Scientific Workers, reported in the 
Scientific Worker for June, Prof. A. L Bowley plcaiicd, 
as so many have done, for an “ interpreter " to 
mediate between .science and the laity. He .sugge.sts 
that “ one test of greatness in works of art is that 
they should \nakc a direct appeal to those whose 
powers of appreciation are not specialised,” and, by 
analogy, that the greatest science should be the most 
easily interpreted. But what docs the analogy really 
prove ? The '' art ” which is appreciated without 
any specialisation is that of the Merry Widow waltz 
or Poems of Cheer ; the appreciation of a Jiach fugue 
or a Shakespeare sonnet does re([iiire some ” specialisa- 
tion ” ; it requires, not practice of the art, but some 
deliberate self-education. If the laity would (or 
could) educate themselves in science as they do in 
art, interpreters might be forthcoming who would 
do for science what m our generation Berenson and 
Mr Roger ITy have done for painting or Sir Henry 
Wood and Mr Ernest Newman for music. The 
difficulty now is that the wholly ” unspecialised ” 
laity demand ” interpretation ” in terms of concepts 
of which science denies the validity, just as they 
demand sensual picttiness in painting and catchiness 
of tune in music. Before interpretation can begin 
there must be an effort to understand , men of Prof. 
Bowley’s eminence in other branches of learning must 
not pronounce ex nithcdra that ‘‘siuMiee is not 
beautiful ” ; men must know that science is be.iutiful 
— to those who will liam themselves to appreciate 
its beauty. 

The Museums Journal for July 1922 ciiticises the 
announcement of the Ifoard of F.ducatioii that m 
future local authorities will be charged with half the 
actual cost of transportjng the collections sent on 
loan from the Victoria and Albert Museum to pro- 
vincial museums and ait galknies Hitherto there 
has been a uniform charge of 2I. los. The change will 
make little difference to places near T.ondon, but will 
be prohibitive for the less wealthy distant towuis. 
The collections of tlie Victoria and Albert Museum 
were originally intended to help museurn.s and students 
throughout the countiy. Gradually tlierc aiose a 
division between the objects retained in the museum 
and those put into circulation ; but the Ciiculation 
Department remained an impoitant section of the 
mu.seum. Now it is contended that the two are ” m 
hopeless competition in regard to puichasc of objects.” 
This, if true, is absurd, and we agree that something 
should be done to co-ordmatc the wank of the various 
national museums inter sc and with the work of the 
provincial museums. 

While the Museums founial seems to be of the 
opinion that the national mii.seums do not do enough 
for those in the provinces, Mr. Irnwriuice Haward, in 
a lecture^, to tlie Royal Society of Aits (published 111 
the Journal of the Royal Society of Arts for July 28, 
and 15 ^^ useians Journal for July and August 1922), 
say^lJ^'^ more has not been done to make the National 
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Collections available to the nation, as distinct from 
the inhabitants of London, it is largely, I think, 
because the provincial galleries have not always 
realised how ungrudgingly those in authority in the 
great National Galleries and Museums will impart 
their knowledge and render assistance in a variety 
of way'^s to their provincial colleagues out of the 
abundance of their own treasures.” And again, he 
says of provincial mu.seums : ” If only they know how 
to use their opportunities, and are given a fair chance 
of putting their knowledge into piactice, they can 
become a really^ vital influence in the town . . . 
acting as cultural centres for the whole community.” 
Without attempting to decide whether it is the 
national museums or the provincial museums that 
arc most to blame, such acquaintance as we have 
w'lth the work of both has forced us to the conclusion 
that the provincial public does not sufficiently 
appreciate the advantages of its own local museums, 
and frequently w'ornes the officials ot metropolitan 
institutions with questions that would have been 
mucli more conveniently dealt with nearer home. 

In commemoration of the bi-centcnary of the 
appointment of Bernard de Jussieu as demonstrator 
of botany at the Pans Jardin des Plantes, the Abbe 
L. r^arcot m La Nature (July i) gives an interesting 
account of his work, especially the foundation of 
the Botanic Garden at the Petit Trianon at Versailles 
The lattiT was of supreme interest as the birth-placi; 
of the natural system of classification of plants 
De Jussieu was commissioned m 1750 by lajiiis XV. 
to lay out a botanic garden at Petit Trianon Sixteen 
years before, Linnaeus had published his artificial 
.system of cla.ssification which was enthusiastically 
adopted by botanists owing to its simplicity of 
woiking, as it was based on obvious chaiacters of 
the se.xual organs. Linnaeus had, how^ever, also 
published some ” Fragmenta ” of a natural system ; 
that IS, one m which plants were arranged according 
to the sum of relationships of all their characters 
• Starting with those “Fragmenta,” de Jussieu 
developed a system according to which he arranged 
the plants m his new garden, and prepared a manu- 
script catalogue indicating the grouping of the genera 
in families, and also the list of species included under the 
genera. This catalogue was published by his nephew, 
Antoine Laurent de Jussieu, in 1789, twelve years 
after the death of Jussieu himself The system was 
further elaborated by Antomq and later by Augustin 
Pyrame de Candolle, and attained its modern develop- 
ment m the classic work of Bentham and Hooker. 
The famous botanical school and garden of the 
Trianon were dispersed after the death of Louis XV , 
and for a long time the site of the gard(m was un- 
certain. L’Abbc Parcot has, however, reproduced in 
y.a Nature some original plans m which the position 
of the garden is indicated, to the riglit of the cliatqau . 
a cedar of I.ebanon and other conifers remain 
where they were planted by de Jussieu, and a,few other 
of his trees which were replanted in the and 

flower garden are still standing. 
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An imposing scientific expedition set ont from San 
Diego on July 9 last for a two months’ cruise among 
the islands off the west coast of Lo\ser California. 
According to Science, the tliuff object of the expedi- 
tion is to make inccstigatioiis into the j:)n‘s('nt abun- 
dance and condition of the southern fnx se.d, the 
soutluM ii sea ottei , and tlie elephant seal m tlu' 
localities Msited It had been thought that these 
valuable annuals were extinct, but leccait dis(o\eues 
h.l^ 0 slioun that a lew still exist, and combined 
action of the Ibiited States and tin' Mexican (lo\ern- 
inents is necessary for their jiresc'iw ation and (‘xploit.i- 
tion \d\ant.ig(' will be takim ot tlu' op[>ortunit\ 
for making snr\eys ol the lloi 1, lauiiri. and g('olog\ 
of the islands, which hitheito have been but htth' 
explori'd Ihe exjicdition has been umler coiisulei.i- 
tion b\ the California Academy of Sciemes for some 
time past, and its realisation has been mad(‘ possibh' 
bv the ( o-ojieiation of the Ch>\ eminent of Mc'xu o ami 
a niimbei of Aineiuan institutions, inchuling the San 
Diego Mnsenin ol Natur.d flistorv, tin' Scripps 
Institution for Biological Keseaich, the Nation.d 
(leogiaphic Society, and the Pacific Division ol the 
Ameru an \sso( lation for the Adv.uueinent of Science. 
Ihe Mexican Government has loaned the lisheiy 
guaid boat t'ceate for the expedition and has acTepted 
as its guests all members of the expedition sent by 
American institutions. S('n Carlos Cucsta Tenon, 
piofessor of herpetology and biology in the Niitional 
Mnsi'imi ot Natiiial Jlistory of Mi'x'uo .ind .1 Govi'rn- 
nicnt rejin'smitativc on the expedition, is diiectoi, 
but the sLientilu mv ('stigations will b(' m tin' inmn'diate 
cliaigi' of Dr G Dali, is Hanna, of the ('aliforni.i 
Academy of Sciences, and A W. Anthony, of the San 
Ihi'go Musc'uin of Natuial History 

EiCNrsr A Smiih has lesigned his position .is 
sKvetaiy of the British Non-penous Metals lU'seaicli 
Asso( lation and .icci'pted an appointment as reseauh 
metallurgist to the Sheflidd Smelting Company, Ltd 

’\Iic- vTi’ writes to conv'i t .1 statement ri'spc'itmg 
liei i.iti' ''iisb.ind’s parent, igi* tli.it a^ipeari'd 111 the 
obitii.irv notne in iSAruRi'. of Vngnst i«) She 
infoniis ns th.at I’rol (»isbert Kapji’s fathci v\.is 
not <.('iman but ,1 nativcol I'neste .ind tin’ gov <'inmg 
c i\ il < oum illoi oi that city 

Kn(.ini I R Vicr- Xmii KAf Sir Giokoi Goodwin, 
late 1 ' ngni('(T-in-Chiet of the h'h'et, and Dr James 
folqnlioun livine, vu e-chaiu cllor and jinm ipal ol 
tlie Cniveisity of St. Andrews, h.ive lieen ap[iomted 
meinbcis of the Advi^iy Council to the Committee 
ol the Pnyy Coiim il loi Scientific and Imhistnal 
Kcscaich 

f iiii; / lines of August 2S annoniui's that a special 
Pk'ss telcgiam from Piol f \V Giegoiv, of Glasgow 
I mveisilv, H'poits his safe ainval at 'falifii, 'S umian, 
.iftcr a successful joiiniev^ in 'J ibet It will be 
remembc'iod that JTot Gregory and his son, Ali 
^ J Gregory, left Ivngland for Ivaiigoon at tlie (‘nd 
of Marcli last witli the object of investigating some 
fc'atures m the mountain stnirture of north-western 
^ unann and western Szechuan (see Naturr, January 
12, ic)22, vol. 109, p 51). 
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A NOVEL feature ot the forthcoming Swanse.i 
meeting of the Institute of Metals will be the ni- 
auguration of a sc'ries of .lunmd public' lectures cm 
subjects of practical mteiest to those* eng.igcd 111 tlie 
mm-lerrous metals mdustiv Dr K S Hutton, 
diiecloi of the' British Non heiious Mct.ils l\('sc,uch 
\sso( lation, IS to dc'hvc'i the liist, which will be 
c'nlilled “'file Science of I bun, in h'tlorl (Motion 
Study and \ oc .itioii.il I'l.unmg),'' on Sc'plc'inbei H) 
I'luther p.irtuulam ot the' mec'tmg, wlmh will bc' 
hc'ld on Se})temlH'r ic)-22. c.m be* obt.iim-d bom tlu* 
Sc'cretaiy, Mi G bh.iw be oil, go \'u ton.i Slieet, 
l.ondon, S \V r 

V NOIL on [he Piin-.l tin in nn [inldished 

111 Nvil'kI' on Julv I, has bionghl fiom tlu' oKice of 
l‘-iintoniu a lettc'r binsigiu'd) slating tluit The 

Antillean (icolaf^ist still rc'm.uns nu 01 poi .ilc'd with 
th.it journal, and th.it tlie n.imes ol some geologists 
given as assoc i.ite edilois of 'J he /’-e. jnnrtcan 
Acohie^Lsl wc're uscnI vsithont jh i mission If wc‘ liavc 
repc',ited enoiU'OLis sl.iteim ntswe regic't it , but those 
statements had liecii m oni hands for some' months, 
.md were not publislu'd by ns iiiilil wc* s.ivv actual 
jiarts of 'I he Pan-Amencan (mu/ug/s/, whicli ajipc'arc'd 
to confirm them 

'fill-; Cleveland 'rechnical Institute' .it Middlesbrough 
has issued for ncaily a year a monthly Bulletin con- 
taining abstrac ts of tin' rm^st imjioilant sc icntitic and 
tc-clmic.il articles which have apjie.iic'd m home' and 
foic'ign peiiodicals dmmg tlu' montli I lie Bulletin 
IS printed on one' side' ot the page on)\ , .ind c'.n h issue 
consists of about bo jiages l-.ric h .ilisli.ut is 011 the 
.iverage about half a p.igc- m length, and the mtc'iitioii 
is that those ol inlc-icst to tlie icaclei sh.ill be* cut out 
by him, pasted on caids, and jilacc'd m tlu'ii piopcr 
position 111 a ( ,ird c.it.dogne 1 hc-y .iie* e l.issihcd 
under the' headings chemistiv’ and [iliysus of 
lion and stc'el, im-cliamcal and chctnc.d I'ligineering, 
Inc'l ,ind lucl tc'c Imologv', shipbuilding and marine 
c-iigmc‘c'i mg, loimdrv jn'.uticc-, non-hiioiis .dloys, 
indnstn.d c hemistiy, blast iuin.ice pr.u (n e, .md steel- 
making A jew page's aic dc'vcdc'd oc c .isionallv' to 
shc.nt accounts c»f iccc'iit lionu' .md ioieign p. dents, 
.md .1 list ot u-cc'iit tc'clmie.d public at ic »iis 1- gi'nc-r.dly 
'■iv en eric h moiitli As a mc-ans ol Kc'c'pmg those 
i-ngagi'd ill mdustiv well ep to d.de lla- Ibillclm 
di'svrvc's c'veiy siqiport 

.\mong the autumn annoimcemc'iit s of Messrs, 
('hapman and Hall, Ltd, we notice tlu' following. 

Biaclical .\pplications ol X rays,” by Dr G. W’ C 
Iv.i\c, m which will be clcscribed the' v.irious uses 
to wlncli tlie rays c.m be put m ccunmeice , and 
\ ol 2 ot “ Mechanical Tc'stmg,’’ bv K G Jkdson 
and J H Hyde, entitlc'd “ festing of Apparatus, 
Machines, and Stiuctuics “ I lu' work will deal with 
the mettiods of tc'stmg Dvmaiiiomc fers, Gear Boxes, 
Girdeis, Remforc cxl ('one reie Stiiicturc's, Ikimps, 
Sjinngs. Ball-bearings, etc ^ lu the' “ Dirc-cdly-iiscful 
'fcchnical Senes,'’ “ Llectric.il Measuring Instru- 
ments and Supply IMeters,’’ by 1 ). J. Bolton, will 
be issued. 
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Research Items. 


Chii.ij SACKiFiri: at Carthage. — Historical evi- 
dcTUe goes to show that the sacrifice of children to the 
Mother Goddess w.ts not infrequent Two Prench 
aich.'cologists, M. Pouissotc and M Ivautier, engaged 
in exploring the rums of ancient Carthage, have un- 
earthed in front of an altar near a temple of Taint 
three vaults containing the charred bones of new-born 
babies and children from two to three years of age. 
The an ha ologists believe that to the left of the altar 
Mas a stone slab with a bron/e grill, under which 
burnt a heiae tire, and here^the naked bodies of the 
first-boin \ver<' ollcred in accordance with the ancient 
rites which were legularlv practisiM from the sixth or 
se\entli (entiiiies before the Cliristian era until the 
destruction of Carthage by the Romans Others, 
however, believe that it was ciistoinaiy fcir the 
parents to reclaim the remains of sacnficcsl children, 
and that the bones now found, a gruesome pile 15 
teet high, arc the remains of sacrificed chiUlien placed 
by their paients under the protection of the all- 
poweilul Tanit 

A PoLYNJ.bi\N Museum. — The Bernice Pauahi 
Bishop iMuscum at Honolulu, Hawaii, w'as founded 
in 1880, by her husband, Charles Reed Bishop, as a 
memorial of Princess Pauahi, the last of the Kam- 
chamcha family of the chiefs of Hawaii 1 1 is devoted 
to the study of Polynesian and kindred antiipiitics, 
ethnology, and natural history Besides the material 
from Polynesia and other Pacific islands, that from 
Hawaii IS the largest «ind most important A large 
staff of exjierts is empl6ye<l in research and the 
collection of specimens, which , re of large and in- 
creasing value The Museum has recently published 
a useful collection of ])rovcrbial sayings of the 'longans, 
compiled by Messrs E E V. Collocott and J. Havea. 
which, in addition to its value to students of proverbs 
and linguists, contains a number of useful notes on the 
folk-lore and customs of the people 

Hr\D-iiuviixo IX Assvm — M r L. H Hutton, thy 
author of two important works on the An garni and 
Serna Nagas, contributes a paper to the August issue 
of d/uu 'on the method m which the luvids of 
v’lCtims art' dcaorated and divided In additmii to 
complete skulls adorned with mithan or buffalo 
boms, or with wooden imitations of thc'se, many’ 
house's had trojdiies hung np m which the skull was 
onlv partlv human, llm t.ikei having got only a 
share of the head In such tases the lest t)f the head 
IS made of wotKl, 01 the skull of an animal, such as a 
iiig, while m another the nursing half was ingeniously 
fabiicaletl from two skulls of the black gibbon 
{Hylohales hvhik), making the skull look as if it liad 
thice eyes The obiect of the horns is said t<i be to 
prevent the dt-ad man heaiing the call of his friends 
searching for lum, as, if his soul wore to go to them. 
It would instigate them to icvenge, whereas if it 
remain with the takei of the head, it lines its late 
relations to put themselves within reacli ot the 
possessor of the head, and lose their own to him as 
well Some Ao villages used to attain the same end 
by stringing the skull of one of their own dogs above 
the skull of their enemy. Ihe soul of the dog made 
sucli a barking whenever the sjtcange relations of the 
dead man came within call never 

heard them imploring his soulJHpurn. 

Humpback Whale frc 5 m l ia ^TOCENE or Cali- 
fornia —How often does it that what proves 

to be a valuable fossil becomft^jl^ievably damaged 
before its importance is re^l^sed. This appears 
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to have been the case with a specimen of Megaptera 
from the Miocene Diatoraaceous earth of T.a3mpoc, 
Cahfomia. The remaining incomplete skull has been 
studied by R, Kellogg (Proc. U.S Nat. Mus,, vol 
1x1. art. 14), ivho points out that the discovery of 
this Miocene member of the Mystacoceti gives addi- 
tional force to the views of those who have adv’ocatcd 
the great antiquitv of the Cetacea, for so highly 
specialised a form occurring in strata of this age 
affords further evidence for assuming that the evolu- 
tion of the Cetacea has taken a longer period than 
heretofore considered plausible. A careful detailed 
description, illnstrated by plates and te.xt figures, 
completes this paper on Megaptera miocesna. n. sp. 

Phylogeny of Ocheiocekas. — The Ammonite 
genus Ochetoceras, belonging to the family Har- 
poceratidae, is confined to the Lusitaman, Kim- 
meridgian, and Portlandian divisions of the I Ipper 
Jurassic and was derived from the Middle Jurassic 
Oppeha 'Die numerous species, according to 
Manone O’Connell (Bull. Araer Mus. Nat. Hist, 
vol. xlvi ), are found to fall into three phyletio series : * 
those of (i) Ochetoceras aroliciim, (2I O. hisptdiim, 
and (3) H caniculatum. The relations of the European 
species of the first series and the Mexican and Cuban 
of the other two arc here set forth for the fiist time. 
These relationships are shown in a senes ol tables 
and the various species discussed and described. 
In all till CO .senes the same orthogenotie trends m 
tlevelopmcnt arc traceable and consist m : («) A 

progressive diminution in the ratio of width to 
height of whoil and width of whorl to diameter ; {b) 
a piogn'ssivc diminution m the coarseness of the 
co.sta? {c) the branching of the primary cost.c at 
1 their ventral ends, and finally, {d), the branching of the 
intercalated costae, or striae. 

Eocene Mollusca and Foraminiff.ra from 
Nigeria — For some v'c.irs past scattered informa- 
tion has been obtained concerning the Tertiary 
fossils of Nigeria, and some of the Vertebrata have 
been described, but there yet cxi.sted a considerable 
amount of unpublished matenal This through the 
auspices of the Cwological Survey of Nigeria (estab- 
lished in 1919) IS now being collected for publication, 
and the Survey’s third Bulletm is devoleil to the 
Eocene Mollusca, desciibed by R Biillcn Nevvtou, 
with an appemlix on the i'or.immifera by E 
Heron-Alien and A Earland It is no slight on 
the eminent authors of the Appendix to sa\ that it 
is necessarily mainly a list of specus, since the sample 
submitted to them was small It is of interest, how- 
ever, to note the almost complete absence of the 
characteristic Eocene genus Nummulitcs ihe bulk 
ot the paper is devoted to the description of the 
Mollusca, and great ciedit is due to Mr Bullen N('wt(^ 
for the excellent way in whicli this is done In a.ll, 
sev’cn tv- three species arc described and of these niort' 
than half are dclinitclv new and woithy of Jitter 
illustration than seemingly could be givem^em 
Ihe results of Mr Newdon's study of these J^crian 
IMollusca are exceedingly interesting, ior lifts able 
to show that the fauna is of Middle Eocene oMaitetiau 
origin, and that some of the forms are closely allied 
to if not identical with, British examples from the 
same geological horizon, that others agree with 
species occurring m the Upper Mokattam Beds of 
Egypt • while yet others have affinities with fossils 
from the Middle Eocenes of Alabama. Among; these 
last is a representative of the genus Bulbifusus, 
hitherto known only from America. Truly a stmnge 
linking together in past ages of remote parts of the 
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globe, still more emphasised by the recent discovery 
of one of the species, Cardita Venertcadial plam- 
costa , in Peru (Naturf, April 29, 1922, p. 561). 

The Origin of Igneous Rocks rich in Ai kalies. 
— Dr. S J Shand (" The Nepehne Rocks of Sheku- 
kuniland,” Trans Geol Soc.,S Africa, vol. xxiv. p. 11 1. 
1921), discusses an occurrence of the so-called alkaline 
Igneous rocks m and around the farm Spit/kop in the 
Trans\aal Following the work of N. J.. J^owen, he 
holds that the original magma separated during cool- 
ing into a norite and a mass rich in alkahe.s 1 Ik* 
latter rose towards the surface through the well-known 
dolomite formation, and Boated up a huge mass of 
limestone, whu h has a visible area of half a scpiare 
mile fiv reaction with the limestone, as R A Dal^ 
has urged m other cases, a nephelme-syemte (foyaite) 
magma w'as produced, wduch becomes much more 
calcareous in the neighbourhood of the limestone 
The author furnishes a good review of the whole 
(piestion in “The Problem of the Alkaline Rocks’’ 
(Proc (k'oI. Soc , S Africa, 1922 , p xix). He defines 
an alkaline rock by pointing out that in common 
Igneous rocks the alkah-rnetals [does he not mean 
their oxides “ are combined w'lth alumina and silica 
in the molecular propoition of i . i 0 (in felspars) 
or T . 3 6 (m micas) An alkaline rock, if names are 
to mean anything, should lie one in v\hich the alkalies 
are in exc'css of the i 1.6 ratio, eithei alumina or 
sihc.i or both being deficient ’’ Ho then discusses 
the work of N L liowen, who, sukc the publication 
of Shand’s paper, and m association with G W. Morey, 
has shown that orthoclase, at about 1200", does not 
melt as a whole, but yields leucite and a glass (Am 
Joiirn Sci , vol cciv. p i, i()22) Piow'cn and Moicy 
point out that leucite may thus arise as a tem[)orary 
miiu'ral m cooling granite magmas , since it breaks 
up into orthoc lase and nephclmc, the charnclcristic 
mmeials of the nejilu'line-sycmtes may aiise m 
association through this intermediate phase 

IhROS MARKED IN liUROPE RECOVERED IN SOU'lH 

Africa — In the August number of Jinitsh Ihnh IMr. 
fl J' W'ltherby records the recovery at Jansenville, 
('.ape Province, on January 8, 1922, of a swallow^ 
ringed as a nestling in Hcrkshire on August 20, Ki’i 
Details of the live previous records of the kind aie 
rceapitidab'd, with a u’seful map, but these have 
alreadv bi cn cjiiotcd m Nature in Dr Thomson’s 
reient ariKle (March 16, vol 109, p, ^.\()) on the 
migiMlions of liritisli swallows In the same publica- 
tion f\lr W L ScLder directs attention to a leeord 
of a common tern marked 111 Fast Prussia and 
recovered in Natal , another lommon b'ni mark<‘d 111 
Sweden has been rccovcted in Cape Province, wink* 
then; is also a remarkable record of one marked in 
Maine, PSA, and ri*( overed in West Afrua Ajiait 
from tliesi* six swallows and tw'o teins, the oidy buds 
wliuh appear to have been r(*corded bv tin* inaiking 
method as travelling from Europe to South Afnea 
aie white storks : theit* are many such tecords of this 
speiK's, which lias been largely marked in Hnngarv, 
(■el many, and Denmark, and there arc also sevi’ral 
veiy valuable lecords from intermediate kHaliUes 
Sikh as ('<*ntral Atrica The records of European 
marked birds recovered in Northern Africa are K'ss 
restru ted as to species and include ( ases of the lai)- 
wmg, lesser black-backed gull, starling, swallow^ and 
white stork. 

Attack on a Moth by a Wasp — iMiss M M 
Buchanan sends ns from Penrith a specimen of a moth 
which was caught while fluttering near the ground 
with a wasp attached to its thor ax. The wasp escaped, 
but one from a nest a couple of yards away was 
\'espa vulgaris, Linn., and the moth was a small 
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[ Emerald moth {Geonielra vernnna, Hfibn ). Wasps, 
which, as is well known, are almost omnivorous, 
are in the habit of eeumg and carrying off other 
insects as food for theii laivay but their chief victims 
belong to the order Diptcra (tw^o-wunged flies). 
Major E, E Austen, of the Natural History Museum, 
intoiius us that he has personally witnessi'fl an attack 
by a wasp on a Drone-Ely (/•.; /.skP/s tc)ia\, Idnn.). 
In this case, m spite of the fact that the vutim was 
Hu* bulkier insci t of thi* two, the wasp flew away with 
the body ot the (ly m a \i‘i\ tt*w nionu'iits, aftei first 
ruthlcssK’ cutting oft b\' means of its powerful 
mandibles the nglit wing, the liead, and lastly the 
left w'lng, all of which from tlu* wasp's point of view 
w'cre evidently useless cm iimbraiu cs Smct; wasps 
are diurnal in habit, and moths, ^p(>aking generally, 
arc the reverse, attacks by the fiumei ii|H)n the latter 
can scarcely be of common occuiicncc, and the 
iiuidcnt described bv Miss Bin hauan, it not unique, 
is certainly unusual 

Nigerian Plants of Economic Valui dkirt IV. 
of “ The Useful Plants of Nigeria,’’ published as 
Additional Scries IX pf the Kew Hiilh'tiii, Completes 
tlic w'ork begun in 1908 by Mr J. H. Holland in 
collating the information of plants ol economic im- 
portance HI Upper Guinea The remainder of the 
dicotyledons and the monocotyledons an* considered, 
and a brief note is given on tlie ferns and fungi 
Hound W'lth this part is an appendi.x containing a 
list of books of gencial mtcicst on West Afiica, a 
complete index to all four parts, an introdiu.tion, and 
a jiroface Sir David Pram, in the introdni tion, 
states ImcHy the reasons winch led to the work being 
undertaken and the selection of Mi Holland, fioiu 
his expel lence of Nigeria, as ( omjnh'r In llu* preface, 
Mr Holland outlines the arrangi'iiu'ut and scojie of 
the work. Among the natiiial lamilu's reviewed in 
this part, the Euphorbiaccm and Moracca* provide 
many plants of economic impoitancc Under the 
monocotyledons, valualile infoimation is brought to- 
gether (oneermng, among others, the banana, pinc- 
aj)])le, sisal hemj), yams, eocoyatns, piassava, oil palm, 
and coconuts The pages on tiie Giaminea* ami the 
information on fodder grasses arc particularly wel- 
come at a lime wlicn stock-raising is receiving so 
much consuk ration cm the C.oast Tin* list of refer- 
ences to sjiet lal w’orks and moiiogiaphs given at the 
end ol eacli species wall be found vc*iy nsetul, but in 
the illustrations cited, reforencc’ to a typical example, 
easily' ac('c*ssibli*, w'onkl have savoil much sjiacc and 
renden'd tin* work more handy 'I'he increased price 
of this last p.irt laises tlic cost of tiie wliolc work to 
1/ 8s’ , and may prevent it bet oming as popular as 
it shoulfl be Mr Holland is to be congratiilale I on 
bringing this compilation to s(» siuccssfnl a conclusion. 
It has eiitaili'd many' years of caix'ful research, and 
it lills an iiiqiortant gaj) 111 our rcfi'n'iu o books on 
West Atiica 

T'lDvr In\ LsiiGAiToNs --The third annual leport 
of the I'ldal lustitule of the University' of Liverpool 
lecounts brietlv' a numbei of tidal investigations 
winch have bec'n begun theu*, but not completed, 
during the jiast vi*ar 'I'he first two years’ W'ork 
established the e.Msiente of mipoitant iesi<lual 
tlnctnations ot sea-le\el, both periodic and iriegiilar, 
whicliicinainallei all those hai monies diiectly account- 
able for by.' the astronomical forces have been removed. 
Two hypotlie.s(‘s which give some promise of explain- 
ing the periodu' jiart of these residuals have been 
examined, but it is intended to apply further tests 
before publishing an aceouftt ol the work. The mam 
investigations of the y'ear relate, however, to the 
irregular variations of sea-level due to meteorological 
causes. The method of intensive tidal analysis 
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adopted at the Institute isolates the unexplained 
rcMdiials witli ( onsiderabk' accuracy, and has already 
laiilitalcd tlu'ii reduction to law The residuals for 
>o\\l\'!i thus oht. lined, o\'er a juirioil of two inontli'-, 
weie shown l)v Mr Jolly, of tlie Orduaiue Survey, to 
he loiul.itrd with the lOi al baronietiic jnessiiri' and 
Its ^oidunls in two directions at 7 AM on the same 
da\ Mils work has been modifud and extended by 
I )i lioodsoii, who lias obtained nuineiiL.d fonniilre, 
dejirndniKf on nietioi oIo^k al data, wliuli i;ue coiret- 
tions for the picdivtcd heif^hts ol hi”h and low water 
.it the I’ort ol f ueipool, .ind there is a prosped of 
obtaining sik h (.oiiections on the pii'vious day by 
foreiastinj' the piessiire distribution .t dav aliead 
d'he u'{iort I loses with llu I'utouia^inu statement 
that a tlioKjiif^di undei st.'indme of the ellects of 
nieteoioldei, .ii Mt.inj'cs is now only a matter of 
toiitiiiued ettoi t 

Art x.N'iic 111 KKH A.M s \iter .1 period ol rel.iliv'c 
cpiietniss^ Atlantu hiirruanes are, with the apjiroach 
ot auLuniu. lilv(d\ to become a soiin t' of danger to 
vessels tr.iversmg the ocisin I'.v the aid of wiiek'ss 
the n.ivd.itur of the jirescnt day has an immense 
<ul\ .intake o\ el those ot (piile ri'cent times, ,ind 
ie])oits lioin other vessels as well as from seapoits 
on both sides of the Atlantu can now' be reeeived 
when at s('a .ind < baited 'I he Mnnlhlv Mcianolof^udl 
( Innt 0} til' Mol til Atlantu for Sejdeinber, in addition 
to its usual information of mteiest to the sailor, deals 
with two \tl.in1iL hiirtuaiies (expei leiiei'd in Sep- 
lenibet i(|2i 'Die ti.u ksof tlu se Inn 1 u niu's apiieanal 
in the V S Mouihly Wiuthcr Ifti'icw, Deei'inbei mil, 
and e harts tor sev eral dav s vvhu h enibr.ieed thestorms, 
as well as de s( 1 iptiv e mat tm , an •■’iv I'li m tlu' Monthly 
U^catlui lu<i<h\ Se])tembei niii Det. tiled exiuTi- 
ences .ind obsei v .itions m tlu‘ IMete'orolotiical (iniec' 
chart will imabh' the seam. in to see prei iselv how, 
when alio. it, windcss weathei re])orts may ludj) him 
With .ill the aid he m.iy iset, it docs not relu've the 
coinmandei from foiniin^ and iisin^ his own eoii- 
cUisions, and .1 knovvlcdi^e of ineti'oiology is more 
tliaii ever of use to him 'fhe liack ot tlu* Se^itcmber 
chart jcives sm.dl weatlur cli.irts for (Mch mornin'jj, 
showing the weatlu’r conditions ovi-r a lan^e part of 
the North Atl.intie from September 7 to iti I’ractu .illy 
diiiiuf^ the w hole of this petiod tlicre were two eva lones 
travi'llmj? tirst to the iioith-westwaid and reeuivinK 
Liter to the 1101 th-eastwaul, .ind some vessels clearly 
expeiieiKid both storms \ stiidv ol the various 
details will facilitate .utioii beiiif; taken when in the 
neighbourhood ot smiilai steams 

IMoxsooxs AS Kain Mvkiks — J n the US (no 
iliapliiial /d.'/CaJ, vol xii , j uly ioi2, is .in aitu le 
by Ihof \ Ml Adie on monsoon .ind ftadt* winds .is 
ram maki-rs and dessert maki-is Natin.dlv' there is 
a larpu' anionnt of oiiitinahtv m the article, but I'rot 
McAdie makes it (Icai th.d miuh has been taken 
tnun 1 ir (1 ( SimpsouA lecture to the Koval 
Meteoioloyical Soeietv m Manb last ve.ir I'he 
monsoon is cssiutiallv a season. il wnul, .ind the woid 
IS Used in tins sense all the woild ovm', but those 
like Dr Simjison, who with respect to India discuss 
it liom an Indian standpoint, assoc i.ite tlu* wind with 
t]u‘ lamv se.ison from Juno to Sc-ptemlier Ihof 
iMc Vdie IS more espeeiall) eoiieeined with the mon- 
soonal mllueiice on the Californian coast, where' the 
se.isonal winds m the siimmcn fail to ]>rodnce r.im 
Tlu heav V fof>;s .donj^ the ( alifoiman coast show that 
the* water vapom is jiresi'ut and vet thc'ie is no ram, 
although the .nr stream must rise at least 2000 
metres, because it is How big into a region of much 
higher temperature and the mountains fail to become 
ram makers In a midwinter month m California 
the mountains oftc'ii rob the air stream of much of 
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the moisture. Instances arc giv^en of two consecutive 
midvvintcu- months showing ver}'’ ditierent precipita- 
tion results. The author states th.it if the w'lnds c.rn 
bring rain they c an .iKo pi event ram from falling, and 
can in some c.ises cause deserts Although warm 
moist air mav'- be rising, a stiong upper-air cm rent 
may blow the clouds .iw.iv and interrupt the proc ess 
of rain making At the eonimg mec'tmg ot the 
British Assoc i.itum .it Hull .1 disciissum on monsoons 
IS to be opeiu'd bv Dr Cl (' Simpson, and some liu ther 
contributions to tlie subject may be expevtc.'d 

Sl'kvuyinc; fxsiRUMr.Ni's -Messrs I* ('c.iokc and 
Sons, Ltd , Buckingham Works, Work, h.ave issiu'd a 
revised Bi ic e f ist of tlie instruments m tlu'ir (Aitaloguc 
No 230, whuJ) intludes all tlu' surveying ajipar.itus 
.ind instruments m ordinary use among engmeeis and 
suiveyois Certain of the less caammon t>'pes of 
instrumcmts m pievious lists have disapjicarc'd, <ind 
comjioiu'ut parts ot existing tvjies h.ive bc'eii st.indaril' 
ised so f.ir as possible to c'lit down pioduction c.osts 
A great vairiety of well - dc'signc'd theodolites are 
dc'senbed .nut illiistr.ited, ranging from the simple 
type ol builder’s transit to the “ geodetic ” and the 
“ umvers.d ” miciometer instruments, giving dirc'ct 
rc'.idiiigs to single seconds of arc A lull range' oi 
suiveyois’ levels is also listed, including the D S 
Coast and Crcodetic Suiv'cy pattern, which h.is tieen 
specially designed for precision w'ork and allords an 
exieption.illy high degrc'e of .iceuracv' Details are 
given ot the v.irious tyjic's and si 7 es of spirit bubbles 
which arc* m.inufac tured by the linn and tan be 
supplied to any degiee of sc'iisitiveness down to one 
seccand of are jiei o i inch of run In addition, a series 
ol instinctive notes are given on such subjects as 
tests of optical jiropertics of teli'sccapes ; the applica- 
tion of st.uha lines to instruments , diaphiagms , 
circlc.'s and verniers; methods ot observing with 
micrometer theodolites dims the catalogue fonns 
a useful manual of mstrunients for the* surveyor 
WiRjii.ss Ui'.criviXG Snr. — The* Mc'tiopoht.in 
Vickeist'o, Idd , IS putting on the market .1 I’om- 
p.aetlv .iirangc'd cayst.d receiving sc'i sjieci.illy de- 
signed lor use with the bioacUaslmg sc'i vices that 
arc' scion likely to bc' started m this country d'he 
set, whuh IS inteiick'd tor .1 r.mge ol .ibout 15 miU's, 
IS pined .it j/ Tos , and consists of .1 tuner .ind 
crystal dc'tc'ctor m a cas'*, with .1 vpac e to hold the 
head telephone set when not m use the sc'l rc'cpmcs 
oulv’ to h(.‘ connected to the' .nori.il. for the c'ou'-.tiiK- 
tiuii of winch lU.ilciiaK arc' supplied with the' outht 
11 is not (Ic'.ii wlietlu'r tlu' batleiy is c onlamed m 
the ease', but witli Hus clas'i of apji.ii.diis oiu' 01 two 
cells only would be iieec'ssaiy Dic' tuner is con- 
vemeiitly arrange'.! for working by a handle moving 
ov c*r .a dial, and has no uibbmg c onl.u Is, being foi med 
by two coils, the relativ c angular jjosdion ol which can 
!>(' varu'd hor gi eater changes of wav e-L'iiglh, allei- 

n.itive eoTuleiisers c .111 lie cut m and out '1 lu' 
crystals arc' chosen with grc'at c^aie, .ind .1 spare crystal 
is piovuU’d with each sc't d'lie eoniji.iny is also 
phumg on the m.irket a v.ilve set at 23/ los , me lud- 
mg batteries, .u'liai, msuLitois, etc d'his is ilesigned 
for ranges up to <50 mile's and employs two v.dv'cs, 
one detecting ,ind the other amplifying d'he Ixit- 
tc'rics are containccl in a sc'paratc box, and the whole 
of till' leads foi the telephone head sot <ind the high- 
tension and low-lension baHc'ries are brought to one 
ping, whic h can e-isily be detae lied Itom the' set before 
the lid iscloscd d'his automatically throws the v alves 
out cjf operation A loud-spc-aking telephone can bc 
substituted for the ordmary head set at a slight extia 
cost Both these sets will piek up wave-lengths from 
300 to 600 metres, and we are informed that both have 
been approved by the Postmastcr-Geneiak 
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The Weights and Measures of India. 

J>y C.. A. SiLRT'.RKM), I^nsidcMit Indian Wciglits and Mcasmcb Coinnntlfc 


A ('< )MMrT TEE was ap{X)inted by tlu' ( ;()v ornmenL 
ot India in the autunin of [<>13 “ lo nKjuire into 
the whole (lucstion of the feasibility of secuiinf' the 
UM' ot iiinforni weights aTid measures in India ’’ It 
stibmiltiHl its re])ort‘ 111 July 1914, but fuitluT (on- 
sidei.ition of the matter was delayed by the wvir an<l 
subMSjuent yiohtieal developments m India, .ind it 
was only m April 1922 that, <ifter consultation with 
Lot.d (.ovi'rnments, the final resolution on the report 
w,is issued This in brief approved the rcconimenda- 
tiims of the leport and loft it to Eoial Governments 
to give effect to tlumi so tar as and m what way oath 
thought advisable. 

Like its inhabitants, the w'eights and measines of 
India arc exticmoly diversified , but, like them, 
thi'v arc' susceptible of a certain amount of classilua- 
tion houbtless originally the systems which came 
into iis(‘ at the dillerent centres weie entirely indepen- 
dent, but w'lth the centralisation of administration, 
the mntlc.ition of the coinage, and the spread of rail- 
\\a\s a cel lain degree of systematisation has arisen, 
and the weight of the tola has been assimilated to 
that of the iiipee (180 grains), and is recognised 
practically ever\wlieie as a fundamental unit, the 
relation of wdiich to almost all weights in actual iisi* 

IS known 

1 hc' system of weights most widely knowm is that 
in force on the lailways This consists of the' seer of 
80 tolas (of 180 grains each) and the maimd of 40 
seeis, with tliechatakot 5 tolas This system is used 
almost to the' exclusion ot any other in the west of the 
Lnitc'd Provinces, the Panjab, c'xcept a tract in the 
centre and the districts bordering c^ui the North-w'c'st 
Liontier Province, the Ha/aia distiict ol the latter, 
vSnicl, Pjtilnchistan, the noith of the Bomb.iv Decenn, 
and thc‘ grc'atc'r part of the Central Provinces In the 
(k'Titral I’anjab, the southern yiortions of the United 
Piovmces, C hota Nagpur, and jiractu ally all Pengal 
and Assam this system is m use m combination with 
various other seers — usually known <is hachthha {i e 
iinpcnf('ct) sec'i's, consisting of a vaiialile but alwa.vs 
smaller number of tolas - usually |o to (»o In 
Eohilkhand (United T’rovinc es) .ind tlu‘ western 
Ikini<di /ith the trans-Indus yiortion ot the Liontier 
PioNincc lie most usiud systc-m is one in wimh the* 
seei contains about 100 tolas, W'hile in Uu)aial that 
most (.oinmonly used contains |0 tc.)l,is 

III the c'jstc'rn paits of the* Umtc'd Province's .ind 
tiu' greatei pail ol Peh.ir yirojic'r, with adjoining 
poi lions ()l (_'hot<a Nagjnir, the yioynilai s\ stems aie 
c'vtiaordiiiai ily vaiiable The) are based on some' 
mimbei ol (sets of four) of the local pu c' 1 

(c oppi I coins) 'riu'sc' are cat t\so kinds Uioiakhpun 
.uid loluva 1 he Gorakhpuri pice wei lomc-tl at 
Uiit w a I m N( 'pa I, a iid like Loin v.i ])U e c onsist of shape- 
Ic's-, d u mps of ccijipt'i', the \\ eiglit ot w hu h w as \ ai lablc' 
wlieii lhe\ wcu' new’,*and has become much more so 
with use \ nuinbf'i of gu/a/fTs of such pu e w as t.ikc'ii 
to rc'piescnt Llu' seer of the ]dac e < on< ('i iic'd I hat 
number c\c)iild natuialh^ leyiresc'iit a s, aiic'w hat 
chlteic'iit c\eight when othc'i pice weie used, so some' 
would bc’ adclc'cl or subtractc'cl, and that new' nninbc'r 
would start <i new seer Matters w’cre furthei coin- 
phciitecf by the adoption of the lupt'e in some places 
as unit m.sLead ol the kxal pice, the same numbers 
bc'ing used The numbeis supposed to be ecyuiv.ilent 
to a definite weight vary considerably, a fair axeiage 
is TOO Lohiya pice ^92 Gorakhpun pue 80 tolas 
In the Gorakhpur district sc.is of 8, 8J, ii, 12, 13, 

■ Repoii of the W'ti^^liis .mcl Meaairrs Committee, ptihlishcd by the 
Ciuveriiiiicnt of India. ( joveniineni Ceiilial Press, Simla. Ks j 
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40 i^andas of such [uc e aie leported, while with olhei 
sc'eis the total immlx'r rt'poile<l .is m use m various 
parts ot the distiul amounts to 42. not to nn'iition 
scxeial paiiscris (httualb ti\ t* seeis) weights to which 
there is no corresyxnidmg si'er m use riie J.olin,i 
]u< c afe fully as \. triable'. 121 sc'paiatc' vjnuias when 
weighed weic found to give Oo dillerc'nt weights 
varying from 531 to 075 grams Ihc lesiill is I'xtia- 
oidiiuiry confusion 

'I'he hai Ju lilui seer of j2 to yct tolas used m tlic' cc'ut ral 
Paiijab has a somewhat similar oiigm, this st'i r bc'iiig 
supposed to be the weight oi 30 iiiiDisitn pue, a tom 
eoiiu'fl in the Malei-Kotla state' and ot \ ai \ mg weight, 
the 30 averaging 33J tolas Similarly in the north- 
west I'Tontier Piovince the Peshawan sec'r was 
supposed to be the vvc'ight of 102 Doacl/asli.iln or 
Nanakshahi iiipees, each of which was slightly heavier 
than the picsciit rupee 

L.istly, there arc the tiacts wlic're a small seer of 
15 lo 28 tol.is IS list'd to the' more or It'ss toinjilete 
c'xclusuin tit any titlu'r seers 'I hiis m Pombay tity 
the cjidinarily uset! seei is of 28 tolas, and small sceis 
tif something mvir tins weight art' t iirrc’ut throughout 
the southern Pombay Deccan, the Konk.m, and west 
Pciai 

Thioughoiit these paits ot India the' talih' of weights 
IS vt'ry similar d'ht' chatak is always oiu'-sixtec'nth 
of tlie seer; it is, hovvt'vu'r, known by oilier name's — 
eg. it is a hmiiva in paits of Pchar and (Jiissa, a 
sharak m the western JMnjab, and .m anna m Sind ; 
while the sixteenth pait of the central Panjab 
hachdiha set'r is termed a s/rsm In some tracts the 
ehatak is divided into lour ji.irts, these' aie teimcd 
hiichha 111 Porfgal and dvka 111 Smcl 

The maimd, though usuall'y contammg jo sc'cis, docs 
not do sc_' by aiiv mc'ans always, the vaiiations m this 
respect being by eommoditu's as well as bv localitiixs. 
Ihiis inCavvnporo a tlo/c'ii ditleient m.iimds, contain- 
ing from 41 to 03 sceis (ol 80 tolas), are m use foi 
vancuis kiiuls of mt'ic luiiulisi , ancl m Pomb.iy city 
st'vc'ii ni.umds .md likhaiuhs Ihislaltei isavveiglit 
supposed noimallv to cont.im 20 inaimds, those' in 
usc' m Pombay vaiy ftoni 11 to 28 Jkmibav maiinds 
(ol |c) seeis each cat 28 tolas) 

So far as tlu'v kill into this elassilieatioii the Madras 
weiglits eoiiu' under this ht'ad, as the standard seer 
foi Madias contains 2 j. tolas ami the' laigi'r st'ors are 
but httic' iisi'd, though tlie 80- tola sc'cr is known 
through its list' oil tlu' railways and bv ( «e)\ m imu'ut. 
'I hc' sbincl.iid table' IS 3 tolas one palam , Spal.ims 
oiic' set I . 5 st't'is one v iss , 8 viss one maimd. 
Put tlu- palam is <> tolas m M.idras, vaiics tiom 
3.1 to 13 in Malabar, aiitl is itli pomul avoirdupois 
111 Tmnc'vc lly I he \ iss too ina\ sometimes bc' 6 
sii'is, .iml iiMimds <ind kh.mdis fiisu.illv 20 mauiids) 
v.iiv as gieatly line as elst'wht'rc' ('ertam places 
havt' otliti pec uliar weights — < g the tlnhhv, varying 
iioiu 100 to 230 tolas, and the inla)>i horn 800 to 
1330 .\u mi< rc'stmg sun ly al is the use oi iht' Dutc h 

jxmnd (termed ratlial and dc'c'mc'cl ecpiiy alc'iit to 42.^ 
tolas) in Cot'iim Simikuly the Prilish pound has 
given use to <i lat/ial of 38^ tolas, and m the parts of 
.Allot near PomJichciiv the half-kilo to one of 42'c> 
tolas Tlie Madras weights are the most confused 
and coinjTluated of all India, this bc'ing due pc:)s.sibly 
to (he grc«itei dilfereutes Ix'tweea the peoples com- 
posing its population, and feo the fact that much of the 
ITesideiicy never formed pait of the Mughal Ivmpire, 
and that consequently the basis of many of the 
weights yvas not the rupee but the pagoda or some 




other com, ‘50 that the adoption of the rupee tola as a but little effect outside a few of the municipalities, 
unit was more diiheult. It varies slightly, having apparently originally been 

The Icdlowing table, showing the number of different really about 14251 tolas, and was formerly held to be 
seers rc^iorlcd to the Weights and Measures Com* cipuvalent to 3-65 lbs. avoirdupois (or 141II tolas), 
mittee m iqi3 1 \ m each ]irovmce, will give peihap.s The pciktha is divided into 100 kyat or gv at, known to 
a clearer idea of the lomjilexity and lonfiision of F.uropcans as This, it may be mentioned, is, so 

Indian weights than anyt hing else far as 1 know, the only truly decimal subdivision 

current anywhere in the Indian Empire. 

For weights below the iikal the 
original table appears to have been 2 
small yw6s-one large yw6 , 2 large 

y^\es ~ one pd ; 2 pijs = one inii ; 

p^s -one mat ; 2 mats or 5 mus -one 
iiga-mii (“ hve-niii ") , 2 ngd-mu ^-one 
tikal. Various seeds are used to repre- 
sent some of these w^eights; thus, that 
of the Abyu<i prccatorius is lield to be 
equal to the small, and that of the 
Adenanthera pavonitni to the large ywe. 
while the seed of the Gavcima pcdiinru- 
lata is occasionally deemed equal to 
8 large yarv Tins table was eom- 
Weights smaller than the tola are usisl mainly by plicated by the fact that, owing to mteicoursc 
lewellors and physicians, and the most fundamental witli India, the tikal was divided also into lO parts, 
unit for these throughout India would appeal to have ecpially known as p^, and then four of these went to 
been originally the red and black seed of (he Ahrns the inat Further complications were introduced by 
prccatnuu^, termed in Northern India the gimc/n, and the application of the same series of subdivisions to 
assumed to wx'igli one yatli Other seeds and grains the tola of 180 grains, as fundamental unit, in place of 
were also used, such as tlio poppy seed, the seed the itkal, while in the Kubv Mines clistrii t the rattt 
of the Ca-'^alpiuia scpiaria and grains of juar (the is thus sulxhvided. The result, needh'ss to say, is 
greater niilU't), rice, whe.il, an<l barley The tola (extreme con fusion 

used m thi'> table fn’([aently diliers from that of 180 Itntisli (avoirdupois) wx'ights are a good deal used 
grams, but is now usually lonneited theiewith by in Fombav < ily and some ot the big towns of Bombayq 
being deemed equal to a defimb' number of raltis Berar, and the west of the Central Provinces, and m 
more (or less) than the standard ^ola A very usual a cimsiderable number of plates m Madras, but 
table m Northern India is — 8 kiia^l.bas (pojipy seeds) practically only in largo plac'es and by the larger 
= one chaw. il (gram of unhuskt'd nee) , 2 ( hawal -one estabh.shments Not mfrc(]uentlv the nearness of 
jau (barlcMorn) , 4 j.iu^one ratti . 8 rattis^one the pound weight (30;*, tolas) to the hall of the 80 

masha , and 12 mashas-one tola* In Bengal, or the whole of the .|o tola seer leads to mistakes, or 
Bchar, and Assam tlie dhan (grain of husked nee) ev'en to d(‘hberate fraud. Any knowdedge of the metric 
takes the place of the ]aH In Bombay and llie system is confined practically to the neighbourhood of 
Cential Province's 2 r^ttis make a ?’a/, wdut h is held Pondicherry. 

to be represt'Utod by the seed of the Ccpsalpima Only the moie important v.iriati(.>ns ha\ c been dis- 
scpiayia, whiU' in jiaiT of the Chanda district a grain cussed , to give anything like a complete list would 

of wheat serves this pur])ose Throughout Behar, be far beyond the limits of .space admissible The 

Bengal, Assam, and the gre.iter jiart of the Central Weights and Measures Committee of 1013-1 ^ pro- 

ProNinccs tlu' jewellers’ tol.i is usiialh 180 grams. parcel a complete list showing for each district m 

In Norllu'rn India it is nsiially gieater bv from one India and Burma all weights and measures repoited 
to twxdve rattis, the most usu.ii values being two, to them as in use It forms a volume of some 500 
three, or four lattism excess (Xeasionally, however, pages. Enough has, however, been said to show the 
the gold tola is less than 180 grains In Bombay it extreme confusion in weights that exists in many 
vanes from 172 to 192 grams In Madras jewellers' parts of India. 

wx'ights seem to vary almost from district to distiict, Apart from the use of seeds to represent wx'ights 
and the complications are inmimerable. The secM of there are few items of special interest In Upper 

the Abriis pyecatoyius, held to represent the weight Burma before the annexation, weights based on the 

gundumani or guyuguija, is a frequent unit, hut system sanctioned by the King w^ere always made m 
various obsolete coins (c g. the fanam and the pagiada) the foim of the hentha (known m India as the Brahmmi 

and their fractions are in use, and the rcl.itions of duck) Although in many parts of India v\cll or 

these weights f-o the 180-grain tola usually but little fairly well made metal weights are in use, often the 
knowm As an example of the result ot these multi- actual weights consist of lumps of metal or stone, 
farious measures it may be mentioned that silver is while smaller weights are made out of buttons, etc, 
occasionally weighed in Madras by a table which is Ev^en where cast-iron weights aic in use it will 
connected with the standard tola by the fact that frequently happen that there is no indication as to the 
1399 fjf til® rattle thereof arc equal to 6 ^ tolas * As a precise seer, etc . which is deemed to be represented, 
matter of fact, throughout India current silver coins Thus two or more iron seers of identical appearance 
arc largely used as wcighte, d > i |igh the larger jew^ellcrs but different w'eights may be found in use in the same 
frcijuently have well-ina^^Mpf weights representing lowai, and sometimes even m the same shop 
the locally current tabls^^K. . In a few places, and these by no means the more 

There remains Burm^a^^TTfip^eights of this province advanced, locally made steelyards arc used; thus in 
though showing some > -<0^6x1011 with those of Cuttack the is a steelyard with movable fulcrum 
Madras, arc fundamental^^f<i^e^ent. The universally used to weigh articles up to 4 or 5 pounds Similar 
current unit is the Aliy’ usually known to Euro- steelyard.s, called tul or tulachom, are m use in several 
peans by its Madras name, o^f viss, which has been fixed districts in the Brahmaputra valley. In Burma, 
by Government as 140 tolas (3*60 lbs avoirdupois), steelyards, with fixed fulcrum (known as le-dan or 
though as a matter of fact this “ fixation ” has had tmng-tzu) are regularly used by the Qiinese, but 
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looked askance at by the Burmans, who sometimes 
find themselves outwitted by the Chinaman when it 
is used. This instrument, frequently well made of 
bone or ivory, has one movable weight and two or 
three points of support, with .scales marked on the rod 
corresponding to each point of .support. 

Measures of Length — As almost throughout the 
w'orld thciubil, or distance from the elbow to the tip 
of the middle-finger, was the original lundamentd 
unit Tins is siilxhyidi'd into siians, fist-brcadths, 
and digits, and also into sivteentlis A vitv usual 
table in Noitliern India is ; 3 jau (barlevcorns) r-one 
angnl (digit); 3 angiil^ono girha , { angul --one 

mushti (fi.st-breadth) ; 4 girha or 3 miishti r one 

tialisht (span) ; 2 balisht ^one hath (cubit) , 2 hath 
one gaz (yard). 

Tht' names of the various measures of length 
natiirallv vary m diltercnt parts of the country ; thus 
the yard is a val, vav, or ivar in Bombay and the 
< eiitiaJ rrovinecs, and a gaih in Burma; The cubit, 
known as hath thronghont Northern India, is a mum 
01 mulam in parts of Madias and a taimg m lUuma 
't he girha is a msam m Madias, tmt coiresponds to no 
nieasiiic in Burma 'J'he balisht of Northern India is 
the highat of Bengal, the of partsof Madias, and 
the hlu'u of Painna ; but the general table is very 
similar throughout the whoh' country The ga,: 
{gaj, ear, or gaih) varies considerably from place to 
j>laie, and for diflerent articles, and altogether the 
mi tuber of variants is gn'at ; the great majority, 
]i()W'('\('r, ,ire within tlnee inches of the British yaid, 
but tlieie are yards in use as long as pS in and as short 
as i() in , but such are exceptional To a gieater or 
li'ss extent all arc being assnnilated to the Itritish 
\aid of 36 in , and in fact many arc known bv tlieir 
J( ngth in sixteenths (girha) of that measuie* 'fhe 
foot and inch arc but little knowai, the yard being 
almost always subdivided, for jiractical pufjioscs, int(» 
iO gnha 

Tlie most important of other yards aie 

(1 ) That based on the niurwan or mnrui (crooked) 
hath of approximately 2 \ in. This cubit was arrived 
at by measuring Irom the elbow round the tip of the 
outstretched middle-fmger and back to the knuckle. 
It gives rise to a yard of 40 in to 48 m , and the British 
yard is deemed equal to mnrui hath. It is in use 
111 Several districts of the Panjab near the Indus and 
the adj leeiit parts of the Frontier Provunce It is 
dividecl luio sixteenths (knowm as sharak or tasii) and 
al.so into twentieths, which arc called girha 

(n ) The Pesli.ivvar^j^ of 38 in to 38^ in , of wine h 
the Biilish yard isWemed to be 15 girhas (i e | ,Uhs) 
It IS n.sed throughout most of the Frontiei Province 

(m ) ila* Imarati or Mi' man gaz (masons’ or 
carjientcrs’ yard). It is still used fairly widely m 
the nortli-western part of the United Provinces and 
the adjacent parts of the Panjab Its usual length is 
33 in , and it varies from 32^ in to 34 in. li Jorms part 
of a .special table used in the building and carpentiy 
trades. This is: 4 ^ain (or 2 sole) = one sut ; \ 

silt =- one pan ; 4 pan =i tasu ; 24 tasu -one imarati 
gaz. This table is however sometimes applied to the 
British yard, giving rise to a tasu of exactly i-J in 
This yard is probably identical with the tachumulam 
of the southern districts of Madras, which is 33 m 111 
length and used by carpenters and masons only. 
In the South Arcot district there is also a special 
architectural inch ” of in. British, 24 of which 
make the “ architectural yard.” In Bombay city- 
yards of 32 and 24 tasu are occasionally used for 
measuring cloth, this tasu is ij in. British measure. 
Beyond the similarity of names of the subdivisions 
there would appear to be no connection. 

(iv.) ThQ Uahi ot Akhari gaz, originated by Akbar 
to represent one pace for purposes of land measure-* 
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nient, and at first 33^ in. ill length, but now varying from 
31 J in. to 40 in. It is over much of Norfliem India the 
basis of many indigenous systems of land measurement 
On the Malabar coast the vmrd is to some extent 
replaced by the knJe, a ineasuie ot Mimlar length which 
consists of 2 porm places of 201, augulatu'- [ovvirah), 
which ajipcar to be the leiigtli insKMdol the breadth 
of a linger joint, masmucli as one augulam is held 
exactly to equal the diameter ot a iiipcv or 1 m 
Apait fiom the measures usc'd foi measuring land 
and distance tlu're are jii.u tu .tli\ no me.isiin's of any 
importance laiger than llie v.iid I ho.se for laiu’l 
measurement aie closelv Muini'cted with nuMsures of 
area and will be consulen'd tlu’K'wilh Measurements 
of distance are usually vague 'I h<‘ normal indigenous 
unit IS the has (or m Madias the /,/es) 'I liongh 
supposed to be 4000 cubits il leallv has little, if aiiv, 
connexion with that unit rind v.iiies fiom if to “3 
miles I he coi responding unit m Biiima is the 
da tug or /a i;/g, .supposed to contain 7000 ( nbils, but 
111 reality e(|iia!ly vague With llu' tonstimtioii of 
ro<ids and iriilways and llie indication of miles and 
fuilongs thereupon, thevse ineasuics .ire ’io\s' <dmost 
universally known anti used A soniewh.it unfortun- 
ate t oiuplicatioii has, howevei, been intiodiK csl into 
the Panjab by the invention ol a ('.inal ” mile” of 
5000 feet divided into live equal parts, e.n li of which 
(from the sliapc ot tlie “ itb-mileslone ” or hurj) is 
ti'rmed a burji Somewiult interesting is tlie intro- 
flnction of new mcasmes of li'iigth bv n'ason of the 
way in winch land is subdivided in the ( anal i oloiiies 
mtoinarabbas (s(iuurcs) and hiUasi)\ 1 100 it and 220 ft 
sipiare respectively 'I'lic lengllis ul the sides of 
these square areas aie 1 h-< oming known as nu'asures 
of length under the names of the aieas 

Alost froijuently however distances are referred to 
j)y the average villager a.s ” Die length of a field,” 
” a gunshot,” ” the distance to uhub a man's voice 
will cany,” etc 

Measures of Area --'i'here can be little doubt 
tliat the first measures of an-a depended on the 
amount of work involvi'd in ciiUivating the area 
(oiucTiied, or tlu* amoniil of si.ed re(|Uirc'd lo sow, or 
jiroduccd by it Thus the bigah, the most vvide- 
sj)i(‘ad unit of area, is said to have originally rejire- 
seiited tlie area a pair of bullocks could jiloiigh in a 
dav Otlier units are defincrl as the au'a a pair of 
animals could maintain under cultivation throughout 
a year, or that thi‘y can harrow or sou m a day, or 
that a man can weed in a day Many units are based 
on the area sown with some stated (juantity of .seed ; 
in rice-growing arcMS by the number of jnuldy plants 
reqmicd foi planting it, or as the arcM w'lnch a man 
(or sometimes a woman) can plant 111 a day, and so 
on Another measure used in some parts is tlie area 
winch can be guarded from the depredations of wild 
animals by one watchman on a raisc'd platform. In 
Baluchistan a common measme of land is the area 
which can be irngated in 24 liours 

'iliese methods of estimating areas are still widely 
used by the cultivators themselves in the less thickly 
populated area.s, siicli as most of the Cential Provinces, 
Burma and ('hota Nagpui, and parts ol Bombay! 
Marlias and Assam and the klimalayaii tracts 

In the more den.sely populated parts of the country, 
where the v^alue of the land is greater, fi more definite 
method has been evolved This throughout almost 
the whole of both India and Burma seems to have 
been based on a square each side of which is a certain 
number of paces, but which is now always expressed in 
terms of cubits. The length of this unit is extremely 
variable, but it would appear that m .selecting a 
length the simplest that could be expressed con- 
veniently in both cubits and paces was originally 
taken. Thus many of these units are near to 5 
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cubits, wliK li, tukmg the cubit at 18 in , is c()ual to 
three p.u ( s t)t ^:5in each '1 Ins unit lenj^lh has in.iiiv 
neines lu tile I 'niled I'roxinccs it is loinied a Inlla 
or .111(1 tlu' standard (so far as Lliert u.is one) 

w as t 111 ( (' - 1 UhO I . (of .53.^ in. eat li) 1'lu' stand.ud 
most often i<ao£4insed b\ ( iov eminent, howexet, is 
of ()o 111 , so tli.it .io (ajiial a ( ham ol 5-) \ard.s. In tli(‘ 
I’.mial), the J'umtu'r Pro\ iiu (>, and Sind the corre- 
sponding unit is the kdytnn, the most important one 
beinf^tioiii inlen^^th fu Beliat and Orissa it is known 
as th(' /ao/', lappa, pitdika, 01 nal, .intl usnaliv vanes 
between ti ft .ind 12 ft fn lieiie.d it is a (Hum, 
daiula, luil, 01 kallui in y\ssani a )ial, la}, or faw 
In lionib,i\' proper a kathi, and in Sind a kauo , 111 
Madias .1 nt<ln (Oanjam) or hadda (N't'lloK*), and in 
Jtinm.i .1 ia ( sexmi cubits or 10.) It ) 'I'iie .utu.d 
arcM arrived <it bv tins method is, liowevei, most 
vaii.ible, and though the unit Imi^tli sihuiis to have 
otiqinally been .iboiit tlnee pai es it max, as a nuitter 
of f.ict, be app.neiitlv anything from oiu' to fixi* 
d h(' molt' x’alu.ible the lantl .md tlu* mon* ]>o\\erful 
the l.indowiu'i the snuilk'r is the lappi \ not ni- 
freiiueiit method of rtiising lentswas to shoiten the 
length ot the lappi, the " rent jier bif^ali ” remaining 
nonniiallv^ the same for the simdlcr resultant bigali 
Many nets liaxe been (.iiiscd liy differences of opinion 
between l.uidloid and tenant as to the corri'ct length 
of the lappi 'I'lie sipiare lappi has many names 111 
the IJiiitc'd Proxinccs it is usually a Insivavsi, in tlic 
Pan]ab a siysahi, in Peliai ndhur, in llombav a kathi, 
Assam a rtkh, Ihiinia a palapnud, so on Though 
it is almost always the four-himdredth jiait of the 
bigah (or corri'sponding unit), the mterniediati* sub- 
divisions x.iry d he most general mterxening unit 
IS one consisting of 20 square ^agpi'^, knoxvn most 
widely as ,i hu^axi oi kafha (“ cotta ’). But 111 Orissa 
iG of till* smallest units make npunlha, and i^punthas 
go to the man (which corresponds tc> the bigah I'lse- 
xvhere) In the Panjab, xxhere tlu* sipiare funani is 
known .is the siysahi, 0 of them go to tlu* niayla, 20 
nijylas eciii.d one kand^, and j kandls one bigah 
Here twi.) bigahs make .1 phuniaon, xxhich h.is been 
stand.ndisi'd as one at ri' dins talile holds oxer tlu* 
western P.mjab, Smd, and the ITiuitier Pioxince 
In Burma there ate txso largt* units — the pepadi (or 
" publu ” pc) lontamnig 023 sijiiare la [ox palagioct), 
iind the nnn-pe ol 33 ta 2I tniinp sipiaie or 1230 
palapuct, tie, lied for pr.utual purposes as exactly 
equal to two ju'padi 

In e.istein Bi ng.d the unit length is often used 
somewhat (blleiiMUK, the unit .iiea being sonu'tnnes 
lei't.ingul.n riius 111 Daxi.i and M.iimansmgh a 
common unit is the kdin, .1 x.uiable lectanglc, but 
most lieijiu ntlv one the sides of whicli aic 12 .md 10 
nal \ ho pakhi , .mother fieqiuutly used unit, ajipears 
to be ])ia(tuallx' onlv another n.imf for the kdni 

ddiough the system is so similar thioiigfionl tlie 
countiv it It. IS not ro'iultid m anv nnifoiinity, in 
fact, the big.di .md lonnei ted me.isures are almost .is 
mdelimte a*' the older measeies piexjo’islv mentioned 
Mills m the I nited Pioviiu'es no less than 38 lug.ilis, 
x'ai^mg bom i’„lh to one .uie, ,ue reported In 
(diamp.iian distru I (Bihai .md Oiiss.i) the lappi 
x.iiies bom toft lofiii to 17 ft 3’. m. Inliaii.ithe 
Settlement Olfieer liad to prep ire more than 100 i on- 
xeision tables to reduce the loi.il measures ot are.i to 
the acre in nun h of M.idias the indigenous svstems 
appear to h.ixe h.id othei origins, thus m M.idras 
city till' tauJiiu of 1-32 acres is stiii used- -this is equai 
to 20 ntanai or “ grounds,” the nianai h.ivmg originally 
been defined as the area sutfKient for a small Indi.in 
house Elsevxhero the poy)*i{, a measure based on the 
area a pair of bullocks can plough, is used , it is about 
31 to I acres. 

There are numerous other units of area in use in 
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various parts of the country, and the variations of 
those beat mg the same name arc almost innumerable, 
but there would seem to be little purpose in giving 
further details 

When luecision is nc-iessary m dealing xvith areas 
which are of such xit.d imjiortance to rent law and 
the 1.111(1 lex'enue, two methods liaxe brim .2dopt(*d. 
Ihther the big.di has been standardised over a certum 
are.i or else llie British ai re (dixided either into roods 
and poles, or more nsuallv into one-hundnalthsl 
h.is b(*cn used The number ot ditlerent ' stan- 
I daidised ” btgalis actually adopted in the Settlement 
records is veiy'^ great , thus m the Gorakhpur distruT 
of till* Mnited Ihox lines no less than nine xxeic used, 
fu iiiaiiv' parts of the country the acre and its hun- 
dredth parts (gciu'rally termed ‘‘deumals,” or m 
Ihirma ” datliam.i ”) are bcconimg xvell known In 
the f’aiqal) Canal colonies txvo new units Imxe been 
mtnjdiu ed the ktlla of 220 ft sipiare and the niarahha, 
(s(piare) of 1100 ft stpiart*, ecpial to 23 killa, being 
icspectively equivalent to 10 and 230 acres In 
shoit, for all purposes xvhere exactness is retiuircd 
either tin* acre and its subdivisions or some stan- 
dardised indigenous measure is noxv used. 

Measures of ('apaeity - -Coalrary to what is some- 
times alleged, measures of cap.u'ity for giain and 
such like articles are very xxidcly used tliioiighout 
India, the only tracts where they aic jiractically non- 
existent being the gieater part of the United Pn- 
viiu es (excluding the extreme east and south-west), 
most of Behar proper, <md the easti'rn Panjab It is 
true that in much of the icst of India they are mainly 
used 111 rural areas and the smaller towns and for 
retail and local tiaiisactioiis, but even so their use is 
widespread and certain ly’^ alfcets the great bulk of 
the people In Burma, and to a less extent in Madras, 
th(*y are of iinixcrsal importame, forming the basis of 
large tr.iiisactions hWr some leason, or possibly by 
pure cuiiu ideiKc, tlicir use is more xvidespread m tlie 
ni.e- groxxmg ari'as, thougli by no means excluded 
from the rest of the ( ountry 

The unit iiuvasurc of the series m use is usu.nlly 
defined as a measure containing a certain number of 
lh(' chief current local unit ot weight of tlu* pie- 
dominant gram Sometimes a defimte xveight of a 
mixture of several (8 or y) kinds of gram xvas used to 
iix the si7(' A pu turcs(juc variant to Bus rule occurs 
111 the Kbasia and Jaintia hills (the inh.ibilants ol 
xxliuli xxerc* liead hunters), where the si/e of the 
standard measure xvas fi.vi'd as being convenient to 
liold a man’s head Me.isures .iie gi'ner.dly' used 
” heaped,” r.irely (though occ.isionally) ” struck 
.\s there IS no iimlormity 111 the i ross section of 
measures supposed to contain ecjual ipiantities this 
mcrc.ases the variations The measiire'i theniselxcs 
ate made sometimes of x\ icker-woik, ,it others of 
wood or metal, and may' bi* cvhndiical, icctaiigiilar, 
pnsinoidal, hemisjihei ical, or moie or less globular — 
le in the shape ol a sjihcre xxith ( oiisidcr.ibly less 
than the iqqu'r licmispliere remoxed 'I he wicki-r 
me.isures ('■-pcci.dly are liable im n’.ise in si/e xvitli 
.ige Save in Burma, Madias, <\nd <i few of the larger 
ninnictpahties m the Cential I'lox nu.es and Beinr, 110 
.ittempt has (‘Xf*r bei'ii madi* to standardise them, 
and there has never been anything corresponding to 
the nnifving intlnence ot the r.iilvvay seer to assimilate 
the measures of dilleri'iit plai es 

d he thief nie.isurc of a place is generally one con- 
fainnig iiom one to five local seers of .some gram, 
and tfu're arc v.arions multiples and submultiples of 
tins, the larger ones being merely measures of account. 
It has already been st'en how numerous are the local 
units of xveight — the reasons just given make those 
of capacity even more variable d'he units themselves, 
and the names and mutual relations of their multiples 
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and snbmultiples, var\' from district to district, and, 
Hulccd arc very far from being uniform througlioiit 
a district As their use is largely conhned to local 
Iransdcliou'^ this \ dilation is of less niiportanee. foi the 
normal tustomers of eacli marUct are lullv aware ot 
the ims'isiires in use tliere It would be of little 
iiiteiesl to gne the inniimeralile names of these 
measuies. one example of their \ aridbihty will suKiee 
The ii({ uni IS a widely used measure in Oiissa . the 
Balasore district reports the use ot 18 dilleient 
said to contain anything from i to omt 8 
scers ot paddy In Cuttack its limits are somewhat 
clusei— it 7 seers -while m Pun they are said to 
be fiom 2 to 8 , and 9 different gumns are icported as 
m use The .ictiial measure is made of wiekcr 

The standaidised measures of Madras and Purma 
call for more detailed comment In Madras there are 
two, know’ti icsjiectively as the Madras type mcasme 
01 iuuJi and the Madras type seer , tliey are defined 
as holding respectively 120 and 80 tolas of setond sort 
rice when " struck ” or 132 and 88 when “ heaped ” 
(jf water thev contain O2 5 and -ji-y 0/ Cue 01 
other IS used throughout a tonsiderable poition ol the 
Madras Presidency, but by no means to the exdiision 
of numerous other measures which may or may not 
be.ir a delimte lelationship to them 

J1 IS, however, in Purina that capacity measuies 
ate ol ’grcMtest importaiic,e, as it is bv Ibe tin or 
“ basket ’’ that ricc is almost universally bought and 
sold wholesale, and by its snbmultiple mcsisures 
letail I'he table of measuies most frecpiently used 
IS 2 lame zalc , 2 zale i hkwet , 2 hkwet -j pyi 
or byi (or with the initial iiaiticle ta— ta byi, whence 
“tubby”), 2 pyi = i sayal, 2 sayat=-i scjik. 2 sc*ik 
= 1 hkwc, ami 2 likwe^i tm or basket It is an 
mteicsting comment on the desire for a standard 
measure* that the tm of ” Milkmaid ” biand con- 
densed milk h.is become umvc'rsally recognised as 
representing one Icun? ; the Nc'stle’s tin as one* ral?, and 
the* Im containing pic*ser\ed hchis as 3^ In 

oiigm llu* is said to have* been iwo handluls, and 
the basket to h<ive come into existcMKc; as being the 
amoimi of iinhuskcd rice a man could coiivc'iiu'iitly 
cany at one time the Pnrmese Povc'riimeiit 
appe.us to have made* some atlc'inpt at slandaidismg 
it, and the Pntish (lo\’crnmcnl has more* or Ic'ss 
reiogim -d ,is the standard brisket one* containing 
gallons, >du‘r baskets being dehne^d m PovernmeiiL 
leports m tc'ims thcrc'ol "fhe b.iskets in oidiiiaiy 
nsi* llnougluuit the* countrv vary a good de.il, being 
iisii.div somc'what smaller tluin o g.illoiis Most, 
houevei, contain bcPveen 8 and <) g.ilkms I he 
brisket used by the nce-milleis of Rangoon, P.issein, 
rind Moiihi.em'is as a rule a cylindrical w'oodc'ii \cssel, 
24.] in 01 25 in m height and 1 I'l •5 
(hainetei One of these measures is taken to mcrisun* 
a comigmiu'iit ol padd\ , and c-xeiv now rind llu'ii ,i 
baskc't m w'eighed — usn.illy 5 01 0 per lo.orio 1 he 


price is fixed at so much per 100 baskets of 40 lb , 
with the proMso that 2I per cent more* be jiaid lor 
every pound the awrage b.'iskel weighs m excess ot 
4(), while for c*\c*ry (xmiul it we.glis li*ss 2 per c ent is 
dc'diictc'd I’oi othei produce* foi expoil, baskets 
c oiitriiniiig dclinitc* wi*ights au* used, and ti.idc m 
tliem IS icall\ bN' wi'ight Put iiii.d tirule is almost 
cnlnelx by me.isiiic* 

'riicn* rire piacticallv no true liqmd measures an\- 
wlii*]V, occasionallv one of the div merisui es w ill be 
used, l)iil the usual w<i> ot selling hcpiids is by w'eighl, 
a measure ccjiit.iinmg a delimte weight of the specilic 
Iicpiid tor which it IS used being frc'ciui‘utl> usc‘d for 
c onveniciice 

We thus find th.it throughout thecoimtr\4 with the 
exception of Purina .end to a less extent ot Madias (here 
only as regriids weights below' the* tola), tlie tola of 
r8o gr.ims or the weight ot tin* iiipec* is a iini\ c'isallv 
leeognised unit, and to .111 almost cipial c'xtiml the 
” railway ” seer of 80 such tol.is is at Icrisl known 
rind ovc'r a l.irge extent of the* conidiy actuallv list'd, 
'file identity ot the weight of this tola .ind of the 
rupee is a most iinportrint point to lenu'mber, as it 
m.aivcs it almost tompulsoty to th.ingc* the weight of 
that com if any systc'in not b.isc'd on this tola be 
introdiic'ccl This is ,i pioeeedmg \eiy li.iblt* to be 
viewed with gre.it suspicion by the* less educated 
portion of the; coiiimunilv I 'or .1 mt'.isnu* of length 
the Pritish yard is almost imiversall> known and very 
widel) used As a ineasiue of area the .it re is last 
becoming the cjnly really detimte* one Me.isures of 
capacity .ire various, but dependent 011 measure's of 
weight. 

Aec.ordinglvthcmajority ol the Weights and Measures 
(Committee recommended the adoption ol the “ rail- 
way ” .scc*r of 80 Lolas (cacli of i8f) gr.ims), the Piitish 
yard .ind the acic as fund.imental units, .incl suggested 
the standardisation of suitable measuies of capacity 
ril the nearest siid.ible multiple of tin* bulk of 
sceis of Writer, this being ajiprovim.itely ccpiivalent 
to the* ]>i'lk ol a seer of whc'.it 'I his conclusion, 
uc'g. diving any approximatum to a decim.d system, 
was certainly vic'wc'd wdli u*gtcL by mvself, but tlic* 
bm.iiv syste'm .ind llie iiipec*-tola unit are so firmly 
Kiotc'd 111 lh( coiiidiy th.d it sc'c'nu'd m.uUisable to 
rittemid to change .1 mc'thod which was .it least 
((pirillv good lor the ordinaiy tiansrU turns ol c^veiy- 
d.iv hie tor one the rid\ antages ol winch ,itc* .ippari'iit 
m.imly m foreign tiade The* f.u t th.il pi.ietically no 
[)i ogress tow'rudsadopting the* iiu'tru s\ slemm Ihigland 
has Ih'c'ii made (rii/r Xah'ri., \ol no. p 29) is ol 
considc'i.iblc* intc'rc'st 111 this comu'xion, lor when 
such IS the* (rise III a highly cduc.tli'd .md intensely 
commercial coimliv, where (lie* projioition ol foieigii 
iiade IS piobablv higlu*r th.in .inywheie in the, world, 
w'oiild iL hrive bc'cn jiistilirdilc* to lecommeiul the 
(ompiilso'v ad(/]iticm ol the meliic — -01, in hud, of any 
decimal — system loi India ■* 


School Instruction in Botany.^ 


T T IS, w(' belu've*, a misfortune that so large .1 
^ pio])ortion of teachers of botany • in s' bools 
know little practically of the c iiltivatic:>n of ])lants 
It IS, indeed, not unusual for simple labor.itory ex- 
periments mvolviiig the use of gi owing secsllmgs and 
plants to come* to an untimely c'lid owing to lack 
ol jirc'cantions which would be obs('r\c'd by every 
practical gardener riie uncertriint\ c^f succ c-ss of 
even simple experiments 111 such unskilled hands 
is no doubt in part responsible for the* fact that 
school botany is still so 1 -gely concerned wnth 

‘ The Botany Gardens of the Allen’s Girls' Sdiool, Dulwich 

ni).\rd of Educalioii. Edur«iUonal P.implilet No 41 Priicjs 
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taxonomy —whu.h only the trained bvitamst can 
apprc'c i.ite full" -and sej little with those fundamental 
aspc'cts ot plant biology which should be of interest 
to all 

A general understanding of the signilicriiu'.e of 
gteen plants m relation to the food jnoblem, of the 
( onditioTis controlling the growing ot crops, and of 
tin* chltc*rences between such “ aitificial ” vegetation 
and the natural vegetation of tlu* countryside, with 
similar matters of fiindaniental importance, should 
be as much a part of general educ ational ecpiipment 
as is the knowledge that the e.irth revolves round the 
sun, or the ability to use decimal notation. 
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Tliosc who desire to see biology take its proper 
place in general education, as also others more 
directly inl crested in the teaching of botany in 
schools, owe a debt of gratitude to Dr T.ilian J. 
Clarke of the James Allen’s Girls' School, Diilwicn, 
for a practical demonstration of how much can be 
done within the rather narrow limitations of a school 
curriculum to make botany a “ live ” subject, and 
also for the creation of a school botany garden in 
many respects unique both m design and in the 
manner m which it is utilised in the teaching work 

In a pamphlet before us, the publication of which 
has been greatly delayed by post-war conditions. 
Dr Clarke gives a stimulating account of the history 
and organisation of the school botany gardens and 
the teaching work associated with them. Wc have 
no doubt that this report of an interesting experiment 
m science leaching will serve the purpose intended 
by tlie Doard and be helpful to other schools which 
give special attention to the teaching of botany. 
To quote Dr Clarke " Our mam object in de- 
\ eloping tilt' gardens has been to make tlic teaching 
ol botany thoioughly practical by closely associating 
indoor with outdoor work . The gardens have 
been of gteat assistance in carrying out the metliod 
of studying botany by direct observation and ex- 
periment . they are, in fact, outdoor laboratories." 

Attention may be directed to two features of 
special interest m these botany gardens. One is 
tlie proMsion of vegetable plots in sole charge of 
the pupils themsi'lves. Cert<un obvious difficulties 
must be overcome m order to make possible the 
inclusion of garden w'orlc a.s part of an ordinary 
school routine, and it is jiroof of able administration 
on the part of the .science stall, and willing work 
and co-operation on the part of 11 girls themselves, 
that these plots showed a working jirofit during the 
jienod 1012-15 Dsed in this w'ay, garden work 
stimulates interest in plant life and affords a reason- 
able basis for lessons 111 photosynthesis and the 
essential features of plant physiology. 

A more unusual feature in the gardens, and one 
of great educational value, has been tlic construction 
of a number of special areas, each designed to provide 
the conditions iccpiisile for a characteristic type of 
^X‘ge^at^ou Among these .ire fiesli- water and salt- 
water marshes, a pond ft by 23 ft, a pebble 
beacli, a peat bog, and <'Oil conditions favourable for 
the growth of I h.dk-loving and heath plants, as well 
as the successful reproduction of natural vegetation 
units such as an oak wood No belter introduction 
to the study of plant ecology tan be imagined than 
these attemjils to reproduce' the essential conditions 
of special habitats wnth the subsecpient collection, 
naming, planting, and care of the appropriate plant 
species. 

'fhe value of science teaching in schools would be 
greatly cnlianccd w^ere more attention given to linking 
up different groups of scientific facts and to bringing 
them into touch with other subjects in the school 
curriculum and with the farts of ordinary life. Botany 
teaching as di'scnbed in this report appears to otter 
an oppoif unity of doing this For example, it is not 
difficult to link up the recognition of vegetation units 
such as those referred to above with the teaching of 
geography and history 

No mention is made in the report of the utilisation 
of the botany gardens for the observation of animal 
life, althougli it is clear that devclojiment is possible 
along these lines also The phenomena of metamor- 
phosis in frogs and butterflies, and the inter-relations 
of plant and animal life as shown by the as.sociation 
of certain caterpillars with specific food plants may 
be cited as examples, as well as the opportunity 
afforded for observations on the ecology gMJiimals. 
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University and Educational Intelligence. 

Dr. Kenneth Fisher, senior science master at 
Eton College, and formerly assistant master at 
Clifton College, has been appointed headmaster of 
Oundle School, in succession to the late Mr. F. W, 
Sanderson. 

The (‘ouncil of the City and Guilds of f.ondon 
Institute in their report for 1921 reviews the history 
of this body's work from its inception m 1S76. The 
report shows that the aggregate amount of the con- 
tributions by the (Tty companies to the Institute’s 
funds exceeds one million pounds. Of the several 
undertakings maintained wholly or in part by the 
Institute, the most important is the City and Guilds 
(Engineering) College, now constituting the engineer- 
ing section of the Imperial C'ollege of Science and 
Technology Of the degrees in engineering conferred 
by the Dniversity of London in the past twenty 
years, nearly half, of honours degrees more than half, 
were won by students of this college The total 
number of students in 1920-21 was 609, of whom 
nc.irly half were taking electrical engineering The 
Finsbury Technical College, which it was proposed 
to close last year owing to financial difficulties, 
has now been placed under a delegacy as a grant- 
aided institution subject to the regulations of the 
London County Council Technological examina- 
tions conducted by the Institute were in 1921 held 
in O7 subjects in 316 centres, including many in India 
and other parts of the Empire oveiseas. The number 
of entries was nearly eight thousand. 

A TROjECT for an international congress of all 
universities, lioth state and independent, of all 
countries, is to be elaborated by a sub-commission 
of the commission on intellectual co-operation set up 
by the League of Nations, consisting of Profs Gilbeit 
Murray and dc Reynolds (Borne) , A de Castro, 
director of the faculty of medicine m the University 
of Rio de Janeiro, M J 1 )cstree, cx-minister of 
sciences and arts of Belgium , and Dr R A Millikan, 
director of the Norman Bridge laboratory of physics 
at the technological institute of California This 
sub-commission wall begin by examining, with due 
regard to the sovereign right of nations to legislate 
in matters of etlucation and to university autonomy, 
the cjuestions of ('xchange of professors and of 
students, ccpuvalcnce of umveisity studies and 
diplomas, the institution of international bursaries 
and vacation courses, and a cential bureau of univer- 
sity information. In making these proposals the 
council of the T.eaguc appears to have overlooked 
those two very elhcicnt existing organs, the Univer- 
sities liureau of the British Empire and the American 
Institute of International Education, which were 
established by the universities themselves and are 
actively engaged in furthering these very objects. 
Another sub-committi'e, consisting of Madame Curie 
and M DcstrcTi and a certain number of specialists 
to be co-opted by them, is to study the organisation 
of international bibliography and the (piestion of 
establishing international libraries on the basis of a' 
convention entitling them to receive copies of tdl 
published works. 

At the hfth annual meeting of the American (2onncil 
on Education reports were presented showing that 
under the able direction of Di. S. P Capen this body 
has accomplished much useful work and hy in hana 
enterprises of far-reaching importance in connexion 
with questions of educational policy. It has played 
a leading part in the recent development of Franco- 
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American educational relations, both through its 
management of exchanges of scholarships and fellow- 
ships, and through collaborating \vith the French 
Ministry of Public Instruction in working out equiva- 
lencies of French and American academic records. 
At present 50 scholarships are offered through the 
Council by American universities and colleges to 
French students, while 40 are offered by French 
univeisities and lycees to Americans As legards 
the establishment of what the French call “ eijuiva- 
lenccs de scolarite,” the Council's standing committee 
on international educational relations prepared a 
report (published last January) which has been 
accepted by the Conscil Supi^neur de I’Instruction 
Publique as the basis for the admission of American 
students to candidacy for the State doctorates 
The council has also a standing committee on ('ollege 
Standards which is engaged in devising means for 
ettectnig a general unification of procedure on the 
part of the several national and sectional accrediting 
bodies, and it has formulated already a list of basic 
icquiremcnts for admission to a list of accredited 
colleges. Another standing committee is busy with 
the question of tariffs on educational supplies , 
anothei is about to present a first instalment of its 
rcqioit on educational finance ; another is investigat- 
ing how the established principles of " academic 
freedom ” may best be safeguarded and their general 
apiihcation be promoted m the face of threatened 
restiictions by legislation of the freedom of teaching 
and investigation ; while another is to undertake a 
legistration in the form of a directory, of college and 
university teaching personnel, to include at the out- 
set at least 25,000 names. 


d'ln: piogramnie of lectures and classes for ti'achers 
during the session 1922 -23, oiganised by the London 
('ouiity Council, has recently been issued. T'eacheis 
fiom outside th(' Tamdon area are admitted to the 
lectures on payment of a .small additionarfee The 
handbook is drawn up on similar Inu's to those of 
pievioub ycais, the lectures being divided into groups 
accoidmg to subject Among the science lectures 
there <ire several interesting couises, among which are 
the follow iiig- Prof C Spearman and the Rev F 
A\ elmg, ten lectures on the experimental mvestiga- 
liou of hildren ; Mr ('yril Burt, threi' courses of 
leitiiK's (Ml jisychology and education; Prof O W 
Richardson, ten lectures on modern views of matter 
anil ladiahon , PnM. F E h'litch, five lectures on 
the vegetation of the T.ondon area , Prof A Smithells, 
one lei ture on the atom , Sir ^Vllhanl Bragg, five 
lectures oi' the constitution of matter, Dr R S 
Clay, ten k^cturcs on science m elementary schools , 
Mr A I.. Ixacl), eight lectures on the gi-ology and 
geogiaphy of the I.ondon district , Prof j. Arthur 
Thomson, tliree lectures on the progress of ( \oIution ; 
and Prof 'I' 1’ Nunn, six k'ctures on Fmstem’s theory 
of relativity and its i^kicational bearings In addi- 
tion to these courses, there will be four .special 
lectures — on teaching children astronomy, by Sir 
ITank \V. Dvson , on the significance of crystal 
analysis, by Sir William Jiragg , on the relation be- 
tween tile health and character (M the school child, 
by Prof Kail Pearson, and on the diama of animai 
life, by Prof J Arthur lliomson The value of these 
special lectures by recognised authorities on their 
own subjects can se<ircely be ov er-empha.sised 
Courses arc also being organised m geography and 
in the teaidimg of aiithmetic and mathematics 
Copies of the handbook of the lectures, with applica- 
tion forms, can be obtaini'ii fiom the Education 
Officer at the County Hall, Westminster Bridge, 
S.E.i. 
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Calendar of Industrial Pioneers. 

September 3, 1854, Henry Fourdrinier died. — 

Born m Lombard Street, London, in 1766, Four- 
drimer, witli liis brother Sealv, suiceeded to his 
father’s business of jxipcr-makmg. and at the begin- 
ning of last century endeavoured to introduce the 
continuous paper-making machine invented in 1799 
by the Freiiclinian, Louis Robeil He spent some 
60,000/ improving and making new niachinciy, but 
ultimately becanu* b<inkni])t "I'hc subsequent success 
of the paper-making machine was largely due to 
Jlryan Donkin, but Foil rd rimer’s jiioneeriiig w’ork 
was acknowledged in i8.p) by a Parliamentary grant 
to him of 7000/ 

September 3, 1874. Sir John Rennie died. — The 
lii'st British civil engineer suit e the days ol Sir Hugh 
Myddlcton (1560-1631) to icteivo the honour of 
knighthood, Rennie was trained under his father, 
the builder of Waterloo Budge, and was respoiibible 
for the budding ol London Budge and the Kjmjdction 
of the Plymouth Bicakwater He vv.is < ngiiioer to 
the Admiralty, tamed out inaiiv' iinjioitant haiboiir 
works, and in 1845-1848 was picsidenl ol the Institu- 
tion of Civil Engineers 

September 3, 1895. Ralph Hart Tweddell died. — 
Dric of the pioneers m the ajijihealiou of hydraulic 
pri'ssnre to nuichine tools, Tw’(*ddell brought out his 
hydraulic nvetting machine m j8()6 His methods 
reduced the cost of nvetting to oni'-sex entli that of 
liand work. Used first by Annsfrong at Newcastle 
in 1871, Twcddcll’s hydraulic machines wore ex- 
tensively adopted three yeais Liter in the French 
dockyard at 'J'ouloii. 

September 5, 1885. Walter Bentley Woodbury 

died. - - Originally an engineer, Woodbuiy sjient some 
years 111 Austr.ilia, Java, and B.dnvi.i, and became 
known for his succcsslul work with Uii' collodion 
process in photography Returning to England in 
1863, he invented the Woodbiiry-type ju'occss and 
patented many improvements in connexion with 
photogiajihy. • 

September 6, 1842. Jean Baptiste Van Mons died, 
— Tlu* founder of the Joarval dc clicmie el de physique, 
and a prolific wrifei, Van Mons at a tunc w'hcn the 
nations of Europe were at (uimity, performed a 
valiuiblc service by propagating abroad a knowledge 
of tlie discoveries of J^a\oisiei, Volta, Vauquehn, 
Clieiievix and others He was born in Biusscls in 
1765, became a pharmacist, and tor twentj' years was 
prniessor of chemistry and agriculture m tlie Uni- 
versity of l.oiivdin 

September 7, 1870. Cowper Phipps Coles died. — 
Flag-lieutenant to Admiral l.yons during tlie Crimea 
War, and in 1855 captain ol the paddle sloop Strom- 
bolt, t'olcs first became known for fiis eonslruction 
of .1 gun raft Taking up the study of naval archi- 
tect ure he Cvirried out experiments on mounting guns 
in cupolas, and he was aftei wards resjxm.sible for the 
dc.sign of the ill-fated- tun et vtsscI HMS Cabtain 
which capsized olf Cape Finisterre on the niglit of 
September 7, 1870, Coles being on board at tlic time. 

September 8, 1761. Bernard Forest de Belidor 
died. — Known principally lor his writings on hy- 
draulics, Belidor as a French militaiy engineer made 
many experiments on the explosive power of gun- 
powder, became imspector ol artillery and hold a post 
111 the arsenal at P.aiis His “ Architecture Hydraul- 
iquc," long regarded as a* standard work, was first 
published in 1753, while Navicr published a new 
edition with notes in 1819. 


E. C. S. 
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Societies and Academies. 

Paris. 

Academy of Sciences, Aupfiist 7 - IVI. O Bigourdan 
in the clirtiT -Ji Baillaud • A new transit instrument 
rc'Cdith' inslallcd at tlic Pans Oliscrvatory — S 
Winogradsky 'I lie support'd translormation ot the 
nilnfMng ieiment into a saprophytic s])eiu‘s A 
triticisin oi the \ levvs of M P>eij(‘iinck on Ihc mlrifying 
org.iniMii M Abramesco I)o\'elopnicn1s in series 
w’ltli fwo complex variables lollowing the inverse of 
givi'ii ])ol\ noiiiials — D Yovanovitch 'I'he ch(*niieal 
jiropeities of nu'sotlionum-^ Padio.ietive barium 
chloiide ]-r( cii*ilated by hydrochloric acid the 
piecipitale ( oniams mesothonum-i , thorium-X, and 
radium 'I lu- inesothonum-j is precipitated as 
hyciiate, and freed Itom tlionum JJ and (' by treat- 
ment with sulphuretti'd hydrogen after adding a 
hull' lead and bismiilh Its tlumiual pio])eitics 
resemble those ot lanthanum f Orcel 'I'he chemical 
(ompOsition ot .icnmte J Barthoux Minerals of 
tile Oudjd.i legion (Morocco) The lollowing mincr.ds 
have been loniid m a le.ul miiu' iie.ir Oudjda galen.i, 
vanadmiti', ]niom(3rphite, vvultenite, ceriissite, dolo- 
mite, cakite, <ind aragoniti' . details ol the crystal 
iorms are given -- Aim6 Azam The constitution and 
ongiri ol the sediment of the plain of ('aeii called 
rou>>ca\tls and fcmvels---] Voicu . 'I In* influence of 
humus on the sensibilitv of Azolohadcr Chroococcum 
towards boron In a culture medium without humus 
the effect of boron on the nitrogen assimilated is 
insignificant, but if humus is added to the ( ulture 
the toxic action ot boioii is luaiked, .ind the amount 
ot mtiogeu fixed is u'diiced - -I\en6 Maire <ind E 
Chemin \ 111 w manne pyrimoinvcete -- h Grand 
'Ihc stnu'tme and devefopnient of the pscudo- 
branchia ot the tcleosp ans fkiiil Fortier <incl Marcel 
Duval • Ihc v'aiiatiou ol the osmotic piessure ol 
the blood ol the eel as a function ol modifications 
of the s.diuitv ol tin esteinal medium The osmotic 
])rcssiiic ol the blood serum of the eel living in fresh 
water is much higher than in the carp . when the 
salt m the vvatim is changed from o to 39 p.iits per 
1000, vtith ( orresponding change in the fieezing- 
pomt fioni ~o 02 to - 2'’ 22, the tieezing-pomt of 
the sc'iiuu ihaiiges oiih' Iroin —0° to 0“ 83, and 
the fish Is not prejudici.dlv' .iffectcd lns.dt solutions 
of higher concentration th<m sea water the eel dies 
-Mile f Duboc The action of f ribiomox\ lenol 
on tubercle b.uilh--\. Trillat I'he influence of 
humidity and vesuular state on the diffusion in an 
of chops containing mic/o-orgauisins From c>S per 
cent, to 09 5 ]H'r cent of the lu|uid diist produced by 
an oidinarv ])iilvTiiser tall williin a lew metres ot the 
point ot ongm Jhit of the remainder, some drops 
are so small that they remain m suspension, <*specially 
if the air is nearly saturated with moisture, and 
may tiavel considerable distances That micro- 
organisms inav be carried m this way has been 
prov'ed by exposure of Fetii dnhes, and also by^ 
expcnrneilts with anniiais (inicc) 

MI'.LBOUIOM 

Royal Society of Victoria, June 8 —Mr F Weis- 
would in (he chair — Reuben T Patton: On the 
drying of timbei An ex.immation of moistuie clis- 
tribufion in oak from winter to autninn seems to 
indicate that the moisture content of the heartvvood 
is constant Other trees, however, gave very ex- 
traordinary moisture di^tiibutmus, and these em- 
phasise the need for further investigation. Diffusion 
constants were obtained foi some common timbers, 
and these show that oaic has the lowest constant while 
June has the highest. A study of the diffusion of 
moisture through the wood goes to show that the 
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fibre saturation theory does not hold. Work with 
cubes ot green timber tends to show that drying 
from the end is about five times as fast as from a 
radial face. 'I'liickncss lias no influence on the rate 
of drynng The cuivcs of loss lor a scries of tliick- 
nesses form an envelope 'I'he maximum tempera- 
tures and minimum humidities occairring in this 
state give vc^ry lav'oiirablc diving condition'^ ()nly 
at a humidity' ol 2 j)er cent was the rate of drying 
adversely .ilfccteii 1 lie more rapid the diying the 
gre.itcr is the amount ot shnnk.ige — S R. Tovey and 
P. F Morris • 'I'lie contributions from the National 
Hei barium of Victoiia, No 2. The paper contained 
a desciiption of I eucrium racemosnm, R iir., var. 
fyolymorphd, 'I'ovey and Morns. The v'ariety^ differs 
from the tv])e F.' racemosuyn in having the stamens 
inseitcd in' the corolla and the stigma only slightly 
cxscrtcfl 'I’lirec new records of recent mtiodnctions 
were also given, vi/ t. A detidnous ornamental tree 
PaulouDua tomevtom. Stciid {P unperialis) . 2. 

Scorzoucra laciniala, \J ‘ this plant is sometimes 
< ultivatcd tor its tapering root , ^ Solanwn tnflorum, 
Nutt , has made its appearance , it somewhat re- 
sembles the con;mon Iflack Xiglitshade The leaves 
arc deeply cut (pmnatifid), the berries aic about the 
size of a small cherry. In America the berries are 
considered poisonous 'I'he active constituent is 
Solan in The plant has been pioclaimed under the 
Thistle Act for the whole State The remainder of 
file paper consists ot records of additional regional 
disliibution of plants, also corrections in accord. mee 
with article 48 of the Vienna J 3 otamcal Congress 
(1905) and other notes ot interest. 

C'ai’E Town 

Royal Society of South Africa, July' 19 — Dr 
J D 1 ' (hlchnst, president, in the (h.iir— K H 
Barnard. Maps illustrating the zoologicdl aspects ol 
Wcgonei’s disrii]flion hypothesis Stn'ss was laid on 
the fact that on tins hypothesis the land budge.'- 
connecting tlu' southern (’ontments info an cnormoii'^ 
more or Ic-^s eqiiatoiial continent wi-n' not reepnred ; 
that on the contiar>^ the grc.iter pa if ol the old 
])olar Gondwanaland was still m existence .it tin 
]ireseiil d.iy, and had never been beneath tlu‘ sea 
since paUeozoic times Conseiiuenlly the distance, 
ovei which such groups as, c !^ , the Ac.inthodiik 
Worms, Peripato[)sidre, \c.ivid Tandsliclls, ('vstig- 
iiathid Frogs had liad to tr.ivel was mimiiused. Tlic 
extremities of tlicse continents, liitlierto regaided a- 
peripher.d, and containing piimitivc types driv'cn 
thitlier by more .siieca. disc'd iivals, .ire seen to 1k 
leally poition-. of the cenlie ot Gc.mdw’analand The 
piimitivc and gencr.ilised types have always beer 
.ipproximalcly where we find them to-day, and then 
dispersal has been hindered and rc'stncted, othei 
than by physical causes, by the ajipearance of highei 
and mote dominant types m other rc'gions; eg the 
Ac.ivida? and Achatmid.e in South .Africa and OrtmaiT; 
classical explanation ot the n^utnal cxcliisivene.ss o: 
the Fieshvvaler Cravlishes and Crabs 'fhe con 
comilant expansion of an arm of the Indo-Paiilu 
Ocean contmuallv furl her between I ndia and Australia 
Africa and Antaretic.i, and extending eventually 
between Africa and Soufh America (to form th( 
Atlantic), was shown to h.iv e far-rcadiing consequence: 
m aiding the dispersal of the marine fauna, eg th( 
Slim id Fishes, (Tilaxias, and the ancestors of th( 
hreshwatcr (Tayfi.shcs. Difficulties in the way o 
explaining rcrlain features of tlic fauna of Nev 
Zealand, which has been permanently above tlu 
.sea only since Tertiary times, were shown to bi 
obviated by the new hypothesis — W. H. Logeman 
An easily constructed automatic Toeplervacuumpump 
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& the Association. f 

ffikiglits to problems of the mechanism of 
cesses, especially to those of the nervous 
is evident that the obstacles which we rheet'" in , 
our progre.ss to better understanding of what 
in those complex systems which we call “,liVin|[.V. 
greatly occupied the attention of the learned pi|ejS^<^, ' 
and those of us who are struggling on our wiy:^j|^v))e 
grateful for his helpful and stimulating outloQjlc^ ["We 
shall do well to take careful note of his remai?kk:^v^^ ‘ 

The great difficulty which continually presen^|^|f 
to us is the conception of any physiological prtlc^’AS 
a whole. We find out, often at the expense of' njiUlfh 
labour, some isolated facts, but the integration of thW 
facts to explain the complete mechanism remains 
beyond our powers. Take the case of muscle. Wc 
discover that mu.scular contraction and relaxation' are 
associated with a change from glycogen to lactic accid 
and buck again. But how is the energy of the chemical 
reaction converted to that of tension, which is the 
really important matter ? It is easy to say that it is 
through clianges in surface tension on longitudmally 
arranged elements, but we soon meet with further 
difficulties. It may be remarked that mor^ work is 
needed on tlie electrical properties of surf£p:;jes and 
especially as to the effect of electric charge on 'the rate 
of passage of ions througli membranes which are 
themselves cliargcd. The problem in tlie iiervous 
system shows itself in the form of finding out what 
happens in the centres lietwoen tlic receipt' Of, an 
afferent “ sensory ” impulse and tl'ie motor “tpaction 
to it. How is the impulse directed into some par- 
ticular channel and prevented from passing into 
another ? Why does it go sometimes one way, and at 
other times in another way ? What is it that stops 
it after it has been set going ? The president is careful 
to point out that when the physiologist says " why ” 
he means “ how,” and we must not forget this. 

It will be realised tliat one of the most important and 
difficult problems, especially suggested in the last of 
the questions put above, is that of inhibition. Is it . 
possible to account for all the phenomena on the -basis 
of difference in rate, refractory period and decrement 
as affecting the transmission of a nervous impul^ ? 
The article on “ Spinal Reflexes ” by Profj - Alex. 
Forbes in Physiological Reviews gives us a very vajuable 
account of what can be done in this way.*, ,0a' the 
other hand, is there evidence for the existence some- 
thing essentially different between excitat^; ; and 
<' mlubitibn ?. When 'a , nervous ‘ 
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structure’ 

oppos|t0 ^pc^se^.^f 

in. ij^tur^'^ut' Opposite in si^? ' Wc come aprPs^'jt 
old ’p^6bl6in of duality^ of some philosophical interest. 
The ^uesiion as to the existence of positive and negative 
electHi^ty, as in the nucleus and electrons of an atom, 
is ^ cognate one, and we are reminded of the frequent 
physiological opposition between anions and cations. 

With, respect to the hope or probability of further 
progress in the explanation of vital processes. Sir 
Charles Sherrington directs attention to the justifica- 
tion that ^^hat has already been done gives us in 
belicyjng that ‘‘ lurtlicr application of physics and 
.chemistry ■ will turnish a competent key” to many 
mechanisms. Allhougli we may not be able to con- 
struct such niechaniMus ourselves, we may understand 
tlie priiiciples on which they work, somewhat as a man 
may be alile to exjilain how an elcctio-motor works, 
notwithstanding that lie may not have the skill to 
make one. Theie aie, liowevcr, other things, more 
particularly coiKcrned with growth and development, 
wliicli we. as ye(, arc a long way from comprehending. 
What .it is that makes a living < rcature a united whole 
and “ how the mind is conneiled with its Ixxlily place ” 
belong to these. The question is asked, “Can we 
suppose a unified entity which is part mechanism and 
part not ? ’' 

The latter part of the address is devoted to some 
important relations ot the ph)sic)logy of the brain to 
the dodrines of psychology and sociology. We must 
not leave out of consideration tlic romhmation of 
individuals into social organisms. “ new' in the history 
of the world ” Man must IccI that to rebel against 
this groat supia-mdividual proee^s “ would be to sink 
low'cr jathcr llian to continue his own evolution 
upward.” 

There arc many apposite points brought out in the 
disctission on the “ mental ” functions of the brain- 
Wc know' that the integrity of certain parts of the brain 
is essential for mental activity, while what we call the 
lower levels are non-mental. .Sini'e w'e step from one 
world to aiiotlier, as it weie, when wc pass from a 
nerve impulse to a psychical event, we might expect 
that;„therc wduld be some striking change of structure 
when we cross the boundary lietween the nun-mental 
and the mental regions of the brain. But wc find the 
“ same old structural elements.” “ The stnirtural inter- 
connexions are richer, but that is merely a quantitative 
change.”- Another difficult problem is the position of 
psychical events in the energy balance-sheet of the 
body.^ Do take their place in obey'ing the first law 

of enei^g'etiw ?. But the wjiolg^ql dkeu^pion, " 

be readiQ^fhga^(ldf^^§^]|-jtci ,^'' — 1..4 .i-i-w...... 
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Alien Property Custodian of - th 
•^States to demand the return of all patents,^ 
marks, etc., which had been sold to the 
Foundation, on the ground that “ the sale, wos^ ihiu|8- 
at so nearly a nominal sum that there is reason 
believe tliat this government has not faithfully ol^' 
served the trust which was implied in the seizure of 
property.” The birth of the Foundation was the subjedt, 
ot much abuse in Germany, and now a resolution of the^ 
third German-American National Conference, w'ith Mr?;. 
G. S. Viereck as chairman of the resolutions commiiteejr 
declares that “ we greet with satisfaction the first ste^, 
of the administration to correct the iniquities com-’ 
mitied by the custodian of alien enemy property.” 
Meanwhile, the consternation produced among chemists 
of the United States by the President’s action will be 
readily understood. 

The Chemical Foundation was established in 1919, 
and purchased 4000 patents from the Alien Property 
Custodian for a sum of 250,000 dollars. It is a privately 
managed enterprise, with well-known men of high 
character as voting trustees, and the president, Mr. 
Garvan, is not salaried. Tlie F oundation w as generally 
commended at the time of its inception, and its affairs 
appear to have been conducted on altruistic principles 
and without profit. Non-exrlusive licences have been 
granted in order to break monopolies and to benefit 
consunieis ; licences to the Government have been 
free, and on others the royalties have been low. To 
illustrate the beneficial effect of this policy, it has been 
stated that under the German monopoly tlie cost of 
salvarsan was 4-50 dollars per dose to the physician, 
and 2 '50 dollars per dose in quantity to the Govern- 
ment, whereas now the price has fallen to 1-50 'dollars 
and about 30 cents, respectively. 

A reasonable conclusion to draw from such evidcnctf|i 
is that although tlie original price paid by the Founda- 
tion for the patents may have been “ nearly a nominal 
sum ” if regarded as a monopoly price, it was never- 
theless a fair competitive price. Action is being taken 
by the American Chemical Society, which represents 
some 15,000 men and women working m educational 
institutions, research laboratories, and industrial plants, 
who regard the Chemical Foundation as the nucleus 
of organic cliemical industry in the United States. The 
society, through a committee which does not include 
dye-makers or chemical manufacturers, is seeking;.a 
conference witli President Harding for the purpd^ C^ 
presenting mformatlon wliich it believes 
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I Karl PeVson^ (t)epartment of Applied Statistics,^ 
f*. 1 fl’nivcrsity College, London. Questions of the Day 
■ \and Of the Fraj^ No. ii.) Pp. 23. (London: 

‘ Cambridge University Press, 1922.) 2^. net. 

‘r 

P ROF. KARL PEARSON does not think that this 
generation is likely to do justice to the part Sir 
‘"Francis Galtun played in the spread of human knovv- 
'icdge and in its application to the future of the liuman 
face. Ills own appreciation he would have others 
share, and he whips them with scorpion.s a.s an induce- 
ment. As he says, “ the time ia hardly suited to 
impressing on the majority of men a conviction of the 
‘futility ol most of their aims, of the depths of tlieir 
ignoraiKe of what makes for progress, and of the un- 
satisf\ing nature of their present pleasures.” 

The welcome appreciation begins with an account of 
Victorian scieni:c, the science of Darwin, Lyell, Hooker, 
Faraday, and other giants, which, he says, little men 
belittle— lor it is impossible to appreciate Galton unless 
w e hear in mind that lie was the product of the Victorian 
epoch. Endow'cd with a fine inheritance, Francis 
Galton had the advantage of broad training and wide 
experience, very different from the early specialisation 
of to-day ; “ he had far more inatliematics and physics 
than nine biologists out of ten, and more biology than 
nineteen mathematicians out ol twenty, and more 
acquaintance with diseases and anomalies than forty- 
nine out of fifty biologists and mathematicians to- 
gether.” Darwin awoke him from “ the torpor of tubal 
dogmas,” and turned his widely interested mind to the 
problems of i volution. Along both observational and 
cx])crimcntal lines, he began to study sweet-peas, moths, 
and man. “In liis notebook on the sweet-pea experi- 
ments ot.cur the first correlation table , t he first regres.sion 
curve, and tlie first niimeiical measure of the intensity 
ol heredity, /.c. that lietwecn mother and daughter 
plant.” From Mendel’s peas has ari.^en the greater 
part of modern genetics ; from Galtoii’s there sprang 
the correlational calcukis, solidly founded in “ Natuial 
Inheritance ” published in 1889. 

Darwin had suggested, contrary to his usual method 
of keeping to observed facts, the hypothesis of “ pan- 
genesis,” that hereditary jiarticles or gemniules gnven 
off from the various structures of tlie body are con- 
centrated in the reproductive cells, and influence the 
development of these inti; new individuals. Galton 
spg^tgted an experimental tes^t, transfusing the blood 


dia- 

_‘^lieve' thiit'th 
being successive 'representatives of the sam| "Wrp 
or germ-plasm had occurred, more or less cj^ly^ to 
two or three other biologists before either G^tbh'or 
Weismann ; but Prof. Karl Pearson .se.eft^g ''WT^d 
something “ little ” in directing attention to Msftorical 
anticipations^ There is no doubt, however, ithat 
“ Galtoii’s idea of the ‘ stirp,’ bettci known uiidef tlie 
name giv'en to it by its later German propoundcT [we 
should say, ‘independent discoverer ’|, the ‘ con- 
tinuity ot tlie germ-plasm,’ has played a very ^vj^ge ^ 
part in modern theories of heredity” It has indeed, 
enabled biologists to iindei stand for the first time 
clearly wliv like ff/uit lend lo beget like. ^ / 

From the tuiKlanuntal idea of germinal continuity 
there arose m Galton’s mind two liroad jirincipld?, (i) 
that bodily modificatiorib, or “ au luircd characters’’ in 
tlie technical sense, are not likely to Ix' transmitted; 
and (2) that the differences in the cluir.irters of the 
offspring produced by a differem 0 of stirp are immensely 
more important than those wliich ran be produced by 
diffcrenc'cs of environment. From his study ol identical 
and non-identical twins he concluded that ‘^nature” 

IS indefinitely stronger than “ nurture ” We confess 
to .sympathy with what Prof. Pearson ('alls the platitude 
that “ nature ” and “ nurture ” are inseparably corre- 
lated as two essential components of one resultant. 
Moreover, we feel sure tliat Galton was natuialist enough 
to know that improvements in ‘ nurture ” may determine 
the meshes ol the sieve in relation to which germinal 
fluetuations and mutations — better and vv'orsef changes 
in “ nature are sifted 

It IS plain, however, tliat pondering over the relative 
evolutionary values of “ nature ” and “ nurture,” led 
Galton to the ([uestion which dominated the rest of 
liis life : what evolution may mean lor man. What 
Pasteur was along one line, Gallon was along another, 
i\ pioneer in the biological control of life. Can man’s 
C(aistitiitioii-“in modern phraseology, his gametic 
composition — be improved, hy mating best with best, 
and fit with fit. and hy reiiaining Irom sowing tares 
with wheat Or may wv luqic to effect some progress 
by amelioration ot “ nurture ” — en\irunniental, nutri- . 
tional, and functional? For improved “nurture”, 
may prompt, lor all we know, progressive germinal 
variations ; may determine the sur\ ival or elimiiuition 
ot variations ; may, in vivi})aroiis oiganismsj count for 
much in the ante-natal lilc , and may, in niranldnd, 
have an almost hereditar)' influence on tiiejimclioraiion 
Qaltqa’s, yiew^^Wifs fhak the im- 
uI line 
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of evoluLion, but we catinot think of him as failing 
to appreciate Uie manifoldness and .the subtlety of 
nurtural influences^ both on the individual and on the 
race. 

Prof. Pearson ^ives us in his masterly ap[)rc‘ciation 
a useful tonic. “ The laws of evolution arc open to 
our study^ lei us oiu e miderstand tlum, and man can 
elevate man as he has developed his domestic animals 
— such was the gospel of Gallon ’’ Here we are all 
agreed, (lalton was a great man of sdeiue and also a 
social reformer; and it is .i satishu tion to all men of 
goodwill that he (onliiuKs to h\e with sucli vigour in 
the Lahoiatory whidi lie lonndcd. The ajipreciation 
lias as its frontisjiiece a beautiful sketch of Sir Francis 
Gallon in 1910, in his “ still unexhausted exuberant 
youth.” 


Modern Dietetics. 

Vitamins and the Choice of Food. IF \holet G Plimmer 
and Prot. R 1 1 . .A. Plimmer. I*p \ii Mh4 (T.ondon • 
Longmans^ Green and Co , 1922 ) 7^. (mI. net. 

T he (lid \ lew that a diet was satislactory, ])ro- 
Miled that it (ontaineu a eeiiam amount of 
protein and laid a sullident i alone saluc, has, as is 
now" well known, been niodilied 111 tw'o \ erv e.ssential 
particulars Tlie (|iiality of the proti'in is of the first 
imporlance ; it must supply the particular ammo-acids 
required h) the (onsumei.and must supply lliem m 
the proper anioiml. Further, there must he present 
the Mtainins, the exact natiiic and iunclion of wliuli 
are still unkiiow n, hut whit.h are essential hu* grow'th 
and h('alth. 

It is to tiuse tw'o aspe( Is ol the suljie< t that the 
present work n chiefly devoted, the authors having sot 
ihcmstls'es the task oi piodiidiig an aecount suitable 
tor the general n-adei. In this they ha\e liecn on the 
whole successhil, altlinugh oeeasionally the siiper- 
abundanee of lacts renders the matter diHinilt of 
assimilation. Alter an introdiKtion dealing with the 
general pnmaplcs ol dieteti'"s, the subject oi the 
vitamins and tlieir disriv ry is de\el<iped on orthodox 
lines. The important (pu stiun ol ([uality of protein, 
led up to and illiislratid In an .recount ui pellagra, is 
then treated, and the book (on< hides with two reiy 
interesting chapters on the effect of partial dcfcienries 
m the food and cirors in seh'ction of food. In an 
appendix are given a table of (listribiition of the 
vitamins m iood-stulls and lists of food-stiiffs ruh in 
each of the three vitamins, followed by a very useful 
series of notes on lood-stuffs, from winch a good idea 
of the efficiency of a diet can be easily and rapidly 
NO. 2758, VOL. 1 10] , , , 


obtained., Jbe book i$ woU produced and contains a 
niiiiiber 6! Interesting illustrations.' 

' It is an inevitable 'consequence of the rapid progress 
wliicli is being made in this branch of dietetics that the 
position with respect to some of the matters dealt with 
has changed considerably simc the bonk was printed. 
This is notably the case with regard to rickets, the very 
recent work of McCollum and of Korenchevsky on 
experimental rickets m rats, .and the remarkable dis- 
covery of the ])revenliv"c and healing effect of sunlight 
on this disease, having come too late for inclusion. 
Similarly, the large jiart played by atmospheric (jxida- 
tion m the mactiv.ition ol the anliscoibiitie vitamin is 
not made clear. 

The gos[)el preached by the authors is the orthodox 
one that .satety is to be found in fresh iiatur.il hiod- 
stulfs, and it is wisely pointed out that instinct, often 
hcliev'ed to lie a guide to tlie choice ui food, is no longer 
so under the conditions ol modern civilisation White 
bread, ior examjilo, almost universally jueierred lu this 
country, is fat inferior in vitammu' jiotcmy to wholo 
meal or “germ ” brcMchand no instinctive' need is fell 
lor green vegel.nhies and salads 'I’he ( hoice of food 
must be guidc'd bv knowledge', and it is j^ointed out 
that the distribution of food w'llhm the familv is olten 
(ondiK'led on c|Late erroneous pnnophs, 

“('hildren are supposed to he suKh leiillv' noiirislu'd 
if tlu'y liav'c l)re<id and jam and plenty ol puddings 
with iittie meat or butter. It is iinlortunalely the 
c'listom to giv'c to the l.itlic'r or wag(' iMrncr the best 
lood, wliere.is his requirements loi he.ivv m.uuial w'ork 
are artiially hettei satisfied by the high eneigy value 
ol bread, jam, and marg.uine. The ( hild needs the 
wherewithal to grow, that is piotein .incl vitamins in 
addition to calories.” 

It IS in the provision ol fresh \ ogeiahles to supplc'iiienl 
the staple (liel of liread, margarine, .tnd meac .dl vc-iy 
pool m vitamins, th.it the chief value ol the .dlotment 
movement lies (as jiointed out by Drummond), and it 
IS to he hoped th.il the great extension of this system 
which w<is (allied forth by the necessities of the war 
will lie maintairii'cl and still further uicreasc'd in the 
s(arce!y less strenuous times of peace. 

Even natural lood-slufis, hovy.ever, .ire by no means 
constant in tluir content of vitamins. Little is known 
as yet of the (xause of the variations in vegetable 
products at different jicTiods of growth and under 
div^erse conditions, hut tli.nt wide variations oc( ur has 
been definitely provTcl. In ])rodLicts derived from 
animals this vairiation is still more marked, and the 
aulhens lightly lay stress on this fact, pointing out that 
the potency of materials such as animal fat.Sjand above 
all milk, depends uj)on the diet of the animal from 
which it is derived. 
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“ Tlio milk of ('ows at jj^rash (.ontains more A-factor 
tlhia the milk of the same cows on tlieir winter food 
. . . \t cert.iin times of llie year a child receiviriji: 
fresh uhole (0\^’s milk ma\ for this leason onI\ lu' 
uettiri” a small amount ol this Mtamin Ifreast- 

tenim'j, Is no pioteilion ayainst rakets il the mother’s 
liiod !■> poor III \ la( lor " 

'I'lii |Mo\isioii ot liesh n.itiiral lood stiifls, .dthoimh 
i;i\,iil', to he desiud, is a mallei ol miK h dilliiiiltN, 
L'spii i,dl\ ill lar;ie towns, and is olitn iinjiossihU when 
milii.ir\ ixpedilions 01 i \[)loialions m haiien nanons 
!ia\( lo he uiahTlaken 'Flien the pi(»hlem ol piesetw- 
me loodsttifls without destrmtioii ol iIkmi \ilainm^ 
luioiiKs ol r;r(at inteust and impoitame Tlu' i hud 
iiulliods liM' liu [irolonpi d jiresi r\al 1011 ol lood aie 
i.inmii'; 01 hottlniL; and diwiniij and a 1 onsideiahh' 
imoiinl ol itn estiC,alion h.is alieady heen directed to 
[Ik i|iiestion how' lai these methods ol tieatmenl at'lei t 
the eitamiiis I'p to the jiresent, howewer, sullieient 
itteni ion ha ^ not heen jiaid to the inHiirmee of oxidation 
in these pi()( esses The results so lar ohtained vary 
u'l \' nun h with the ri.iliire ot the matmial t'lnjrloved 
J'lius \ (11,1 tables oil diAiriL’', as a rule, iindiaj^o a ( on- 
adiiahle loss ot antisi 01 hut i( jiowii, that ol (ahhat;e 
leine ndmid l)_\ dt\nn'i in the air at ^7'" to ahoul 
y 10 jiir lint ol the \alue ol the liesh inalerial. (The 
lutliois are not ([iiite i lear on tins point, the smiiewhat 
niisli adine siatemeiit hein^ madr that ‘‘(ahhaye has 
til ( n siH I'essliilh dried hs a s|)e( lal jiroi ess de\ ised 1)\ 
Holst and l''rohli( h ") Retention ot antisioihutu 
[)o\Mi In maleiialm the (li\' state si ems to di'pend on 
the I ompli te ah-'eni (' ol moisture 

I hat sierilisalion as apiilieil in holtlm;; and lanniiif.-, 
[uo((.ss(.s atlei Is tlu ant isi Ol hut K more than the other 
LA\o \ilai 'IS, hut till mlliieiiie ol oxidation is vein 
■tiiat Ilo \it, It has heen loiind m jiiadKi th.it a 
mail rial 01 leinalK 1 ii h in t!ie \ it.innn, like Ihe tomato, 
aill with-.tand the lonimcKial proi ess .md Mild .1 
lowtilullv aitiM piodiul, (allied tomatoes h.iMiUj, 
seen sm 1 1 ssliilly iisid lor the pieeenlion ol s(Ui\\ 
Aeam li moiK|mi e m pitstmeol the n.ituial oil ol tin 
nud n tains it |H)t LIU \ for lone ]ieriods T'u o ^iims, 
ndeid, to tin wiiter, to he no irisupiiahle ditliiull) m 
the wa\ ot tlu ])io\isin|i ot preset \ ed loods (oiilaimiU' 
It all e\ems a lame piopoition ol then original \ita 
iniiiH poteiu e- Miu li linllier iin estiy.ition on this 
siihjeit, on stiuilx (|uamiiatnc lints, is, liowe\ii. 
reqniiid, and at present ea< h lase must he st|)aiatel\ 
'xaiiiined, no pener.disation hi nip .is \el justilied 
It is, moreot er, not hmoiid the hounds ol [iroh.ihiliLy 
Ihiit some method '\ill helore loiip he lound ol enriihinp 
dte.ip edihle oils so tliat they may suppl\ \it.imin ;V 
iis well as enerpy at a reasonahli osl. 

Interesting problems are suggested by almost every 
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page of this book, and it cannot tail to be of gnat \alue 
in disseminating sound doctiine on a subjei 1 i oiuernmg 
wlinh iheie is now' widespie.id ipnoiaiue. 

Germany and English Cht'inical Industry. 

J'.ii^/(ti!(h' Ildihit IsL-tir^ iind du' tluihisdn liiiln\lni\ 
\On Ihol Hi \ lles-euiid riot Hi II (iiossmanii 
IJand I I’p i\ ' goq ll.iiid j \eiie l''olue. 
Eu'^lmuh ldank}t'ith Ahioika I’p i\ I til Hand 

^ /hikiillinik' itht't dll Kail Sl/( dslol! and S’ij>t'i- 
idio'^ldiat hidnduc. 1 (<'iaiOL’e;jeh( n loii \ Hesse, 
II (Irossm.imi, uiid \\ A Koth. Tp i\ t 204 , 
(Stuttgait 1'' I'hike, ipr^-ipio) qS niaiks 

T J MS work I on asts ol <i smes ul tiaiulalioiis of 
111 trills, spell lies, and .irliiles h Hii'dish, 

I’Veiuli, Aineiii.in, kussi.m, .md Italian i In mists, and 
b\ leit.un publiiisis like Lord Moultoll, .lild h\' jiublu 
bodies as the llritisli Si leiu e (liiild, whii h .ippiarul at 
the oiilbie.ik ol the (iie.it W.it, m imiiudiatiK piioi 
to It In .iddition, .1 numhei ol utlu.uiM . h_\ [uiblii 
men and others, ol nioii 01 les-, impoit.iiue, lia\e been 
culled from niwspapi'is and the jieiiodii.d jiiess to 
suppoil wh.il IS the ap|).iient piiipose ol the puhliia- 
tion, n.iinidy, lo iiisimi.ite th.it the re.il mot i\ e w liu h 
im|)elle(l Isugl.ind to p.iitiiipate m the wai was her 
distrust <md je.doiis^ of (lerni.iii\ 's industrial pre- 
eminent e, espet lallv in the iliimiial .ills, and her 
lonsiiousni .s that slu' w.is losiiut the woildd markets 
owing lo (ieim.inv’s gie.iler lei linit al skill and si lentifii. 
know li (lee, .md hi r bettei I)tisiness ore.mis.itiou and 
nn.uui.il methods 'I'his kIl.i k iiiipliid m the title 
ol till woik II h.is bi 111 sedulousl)’ [>i o[).iga led in 
(liini.myth.it the u.il .mthoi ol tlu w.it was I'dieland, 
and that it wassolily to her di[>lom.iL \ lli.it the cata- 
st tophi w.is liroiight .iboii! .m ex jilan.it ion , and it 
ni.i\ bi .iddid .m cm iiipation, whuli doiihlliss com- 
mends ll^(ll to the soul ol the Teuton 

'I'lieii u, ol (oiiiM no neimaiN to ritiiie .111 im- 
plii.ilion wliuh Is notonoiislv .11 \ari.iiue wUli the 
hills, .Hill i. iirt.mib not lu Id h\ oidm,iiil\ w'ell- 
mloiuud pioplc. .\tii 10 (iiini.iiu Hut it k iditir- 
ai 1 1 1 1 a a ol ( It 1 m.m mi nt.d.i \ t li.it it should h,i \ e been 
j s.'iiou-'lx eniiii.mud e\in in nyi-t, whin the first 
\oIume ol ihis woik w.is isstiid, and that ])irsons of 
till position ol Is idltois should h.i\e been lound to 

'.UjipOlt it 

d’hi I t.iiisl.it ions of the J aielidi lei tines .md ad- 
ihesses, most of w’IikIi have .ippe.iud in Ihe rei ognised 
jouinals tk.ding w'lth a[)[)hid ihiimstr), seem to have 
been Well lendeied, .ilthoug^h ixieption in.tv occasion- 
all\ be taken to the comments .inil exfil.m.itorv notes 
which the editors have a])[)ended. Hut it is more 

L I 
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piirtirularly to the tone and purport of the introductory 
matter which prefaces the several volumes, and for 
which they are solely responsilile, that exception is 
chiefly to la* taken. 

At llie same time theie is an element of unconscious 
humour about the whole ])rodu( turn. In view of the 
hardiliood with which they reproduce, lor the benefit 
of German rcriders, tli(‘ many strii'tures on (leiman 
coininen lal methods with wdnch they ha\c been visited, 
one IS tem[)ted to su;^^est tliat their knowled<j;e ot our 
national literature might have disposed the editors 
to prefix as a motto on their title-jnige the lines • 

O wad some powei the giftie gu* us 

'I'o see ouisels as others see us ! 

It wad frae mome a blumler fna* us 
Ami foolish notion, 

JhU possibh llu'se s(ri( lures are reallv considered by 
them as impl\ing a (ompliment to what they ri’gard 
as their business acumen, but what olhet people are 
apt to ('haractcTise as “ slimness ” 


Railway Electric Traction. 

Railway I'llt’chu 'rraLlwn By F. \\'. ('arter Pp, 
viiitlij (I.ondon • F .Xiimld and Co, IQ22.) 
255 net, 

T he problems of electin' traction on railwavs 
desene s[jec lal study at the prc'sent time In 
the past, elec tiification has been adopted, as a rule', 
only when abnormal dillic ulties, such as the existence 
of a long tunnel, busy urban tralfic', \ ery steep gradu nis, 
or a very high price for tuel, had to be overcome It 
will be remembered th.it, largely as the iTsult ol a 
tunnel nc( ident attiibuted to an ac'cumulation of 
noxious gases, the \ew Volk authorities insisted that 
jiractically all lines entering the city should be- electri- 
fied. d'hc' underground railwavs ol London, the 
Simplon tunnel, and the Bc-lt line tunnel ol the Balti- 
more and Ohio Railwav , elec trifiecl so long ago as iScy:;. 
are lurther e\<implc's. 'The N 01 folk and Western 
Railroad, a heavy goods line-, w.is elecliified bee arise 
of its long and steej) gradients. For the same reason 
the Chicauo Mibvaiikee and St Paul Railwav, w'hic h 
crosses the Rocky .Mount, iins, had to clec'trify several 
of its sections. 'The dev clojimcnt ot electric railways 
in Switzerland, m .Sweden, in B.ivaria, and m Italy 
IS mainly due to the high pric e of luel m these c oiintries. 

It does not follow, hetwever, that c-lc'ctnc' traction 
should be used only when sfiec lal diiricultu's h.ive to be 
overcome. When steam .operation is a commercial 
success, the justification of eleclric'al operation must 
be that it provides increased transport lacilities with 
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no increase in the rates. With steam operation in- 
dividual power generation is employed, whereas with 
electrical operation the pow'er is developed in bulk at 
central stations. In the clectric'al system a break- 
down at a vital point may stop traffic over a wide area, 
and to oljviate this risk a large amount of capital ha.s 
to be expended in stand-by plant. In several cases, 
however, it is more advantageous for the railway to 
purchase its power from a “ bulk supply ” station. A 
disadvantage of a steam locomotive is that it c'onsumes 
fuel so long as it is in commission ; whether it is inside 
or outside the shed, and whether it is at rest or in motion. 
Tube-cleaning, oiling, and ova'rhauling also occupy a 
considc'rable time. The electric locomotive, on the 
other hand, takes power only when running, and the 
time spent in ins^iec'tion, ovx'rhauhng, and cleaning is 
insignificant. Experience shows that foi a given 
seivice the number of electric locomotives reciuired'is 
less than halt the number of stc'am locomotives, but 
to nivike the comparison fair it has to be remembered 
that each electric locomotiv'c must be debited with its 
share ot the working costs of the c-entral station. 

The advisorv c'ommittee of the Ministry ol Transport 
has decided in favour of the- diiect cuirent system, 
with a line jiiessiire ot 1500 volts, but multiples or 
submiiltiples ot this jiiessure may be used The 
FVench, Belgian, .md Xethc-rlands governments have 
c'ome to a like decision. Tlwre are, however, thcaightful 
advocates of single-phase and })olv phase sv sterns 
Luckily the difference in cost of the vaiious elec Inc 
systems does not exe'ced about one, or at the most 
two, pc*r c-ent. ot the total cost of running the railway. 
Although from many })oints of view standardisation 
of systems is desirable, vet we think that at the jiresent 
time the cMir>ing out ot the single' phase svstem adopted 
by the London and Brighton Railway ancl the direct 
current s)stem ol the Xoith Ivaslein Railwav w'lll be 
for the benefit of the c'ountry. 

In the volume under notice the aulhoi gives an 
excellent discussion of the mechanical and elc'ctricai 
problems which traction enginceis have to consider 
He points out that the bad riding c|ualities of a loco- 
motive are due to one or both of two geneial causes, 
namely, the constraint of the,vvvheels to follow othci 
courses than those tow'ards whic h they naturally tc-nd, 
and the .setting up of resonant oscillations under the' 
control of the springs, 'fhe ])henomena of “ nosing " 
ancl “rearing” he ascribes to the former cause, and 
those of “ rolling ” and “ |)itching ” to the latter. 

The hook can be rec ommended to the trac tion 
engineer, who will find not onl) a good account of the 
most modern practice, but also many original dvnamical 
discnissions which have a direct bearing on his every- 
day w'ork. It will well repay study. 
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Our Bookshelf. 

(1) Hampshire. By T. Varley. (Cambridge County 

Geographies.) Pp. xi + 212. (Camliridge : At llio 
Uni\ersity Press, 1922.) 6 ( 1 . net. 

(2) Munster. Pp. xii + 176. (3) Ulster. Pp. \ii + 

1S6 (The Prov Hires of Ireland.) Edited by George 
ElelGier. (Cambridge; At the Unix’ersity Press, 
1921 ) (ui. net each. 

(4) .1 HistofV of the County of Bedford. (The Vb'etoria 
I lisior\ of the ('ountics of England.) Part 1 , Geology 
and Faheontology. Pp. 3b. (London : Constable 
and (V). Issued in parts, 1920.) 3?. 6 d net. 

(1) Mr Varlky’s volume is one of the excellent series 
ot the Cambridge County Geographies. 'I'he general 
plan of the senes is followed, sueressive rhapters being 
(U voled to different aspects of the county, relief, geology, 
hydrography, natural history, climate, people, place- 
names, oKupalions, history, architecture, and so forth, 
(om hiding with a gazetteer of towns and villages. 
There are a number of illustrations and coloured oro- 
gr.iphual .ind geologic.d maps. The maps mi hide the 
Isle of W ight, which olherw'ise is outside the scope of 
the book, but unfortunately they stop short at the 
( ()unl\ boundaries. 'Fins seems to be a needless ( urtail- 
ment ol their usefulness. The volume is an ext client 
handbook to the county and is full of information, but 
u (titainly w'ould be improved by an index Tw'o 
(nth isms may be offered, w'hit h apply rather to the 
sdieme ol the senes than to this useful volume in 
parlii ular TJie tre.itment ol England by < ountie.s tan 
mxtr be tompletely satislat torv, as it inevitably tuts 
.!( ross geogia])hii al regions. 'I’hus the omission ol 
easlcrn W'llfshire tuts out part of the .\\on valley, 
while the im liision ol the northern slope of the Hamp- 
shire downs im hides a Iraginent of country that would 
be better tieated with llerkshire The other criticism 
utcis to the use of the term geography, as applicable 
to the book .SiiK'e the senes < laims to be geographa al, 
then- should be more < orrelation of various distributions 
than is.K tu dly' the case in the pages ; causal effects are 
not sulfa leiui' emphasised 'I'liis i.s partnailarly the 
( asc with legal d to the distribution of population and 
the sites ol towns 

(2) and (3) ddiese volumes aie on much the same plan, 
but tlu'V do not daim to be geogr.iphies, although m 
some respci ts the tw'o volumes are more geographical 
than the English one. The coloured maps are not 
still ilv ( onlmed to the area under consideiation, and 
the n'gion', treated being large, tl not always natmally 
ddmed, lend themselves to more s.itisfactory treat- 
mc lit 'riieie is no gazetteer ol towns and v illages, but 
a lull index to e.idi v olfime 'I'he books should find a 
wide .icieptanee in giving a trustwortlw and impartial 
n ( oiiiit of Ireland 

(4) The w'dl-known Victoria History is imw published 
m jiarts, each of which may be puu based separately. 
It IS thus possible to obtain a full but concise memoir 
m tlie geology, botanv, zoology, occupations, et( , of 
•adi ol the (ounties, lurnished w'lth coloured maps by 
bartholomew. 'Fhe sejiarate parts lor some thirty 
ounties an* now' on sale. Many leaders whose interests 
k) not embrace all aspects of ('ounty lore will be 
’latelul to the publishers for this means of making 
Kcessible the scholarly articles of the Victoria History. 
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A Synopsis of the .ieeipitres {Diurnal Birds (f Prey). 
Part I (Vultur to Accipiter). Part 2 (Erythrotnor- 
chis to Lophoaetus). Part 3 (Herpetothere.s to 
J’ernis). By H. Kirke Swann Second edition, 
revised and torrected throughout. Pp 1-63, 65-122, 
123-178. (London • Wheldon and Weslev', Ltd.) 
6s' eai'h [lart 

The work issued in 1920 as “ A Svnoplital last of 
the .Xccipitres” has now re.ipjieaied in an enlarged 
and revised form under the above title. 1'he new 
edition affords original clestiiptions of a number of 
new sub-spe< les , im hides others wlm h have appeared 
elsewhere; gives the type-speciVs ol eai h genus ; the 
tyjie lotahties of each spei les ; and, .das, further 
(lunges in nomenclature The Synopsis will be most 
apjireciated by lhc»se who have some knowh'dge on 
the subject, for the extreim* bievitv ol its descriptions 
of the ordinal, generic, spc'cific , and sub-specific c'liar- 
a( ters will not be ol much help to tlie geneial student. 
The diagnostic c'haracters of the species aie u druted 
tci adult plumages, and leave untoui lied the immature 
stages, which are the most dilluiilt ol .dl The treat- 
ment ol the geograjihic al range of the v.iiious forms is 
also V eiy biief 

A monogr.iph ol the Accipitres is ,in admitted de- 
sideratum. .md as Mr Kirke Svv.mn h.is evidently de- 
voted much attention to their study, ])eiha])s he will 
supply the want Such .1 treatise dealing with the 
plumages, distiibution and hfe-histones would be 
mile'll apprcM'ialed, especi.dly as the birds of this order 
aie .imong the most .it tractive .md interest mg of the 
c lass Av es. 

f ife-histones of .\orlh tinenean Gulls and 'Perns. Order 
Lonyipenne^ By Arthur ( lev el.uid Meiit Bulletin 
Ao 113. (Smithsonian Institulion, Ihuted States 
N.itional Museum.) 

Tills Is the seemnd instalment of an important work on 
the hle-histories of Noith Ameiuan birds the first of 
which, cle.ding with the older Pygopodi*s, has already 
been noticed m Xa'ii Ki- 
ln this volume Mr Bent, who possesses <111 intimate 
peisonal knowledge of the birds ol the oid(*r Longi- 
pennes, g.cmed dining extensive tr.ivels as wdl as in 
tlw labor.itory , lus been lortun.ite m securing the 
co-operation of a number ol ficld-natiuahsts ; and 
then combined experiences, sujijilementecl by im- 
[lort.mt |nibhsbccl matter, has resulted m a reiuark- 
.ible .senes of hlc'-histories ol the hlty species of 
gulls and terns which arc membi'is ol the .Xearctic 
.IV il.iuna 

Lndei the description ol e.u h of tlie lards there are 
sccticais devoted to habits, nc'stmg, eggs young, 
|»lum.iges. toocl, bi*haviout, and distiibution All ol 
these .ire treated m an interesting ni.inner, and 
are made lurther .ittr.utive liy a -'C-ncs ol beautiful 
lolouied ])lates, 38 in number. (lc*pictmg the eggs ol 
each s[)ec'ies , while a second senes of 77 jil.ites, from 
photographs, illiistr.ite breeding colonies, sitting-birds, 
nests, chicks m down, h.dl-lcalheied young, and 
haunts. 'Fhe vvoik, aji.irt Irom the .ibsenc e of c'oloured 
figuies of the adult birds tfiemselves, is wonderfullv 
c'omplete, and is a valuable contribution to orni- 
thological literature. , 
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The Individual and the Community, By R. E. Roper. 

Pp, 224. (London .* G. Allen and Unwin, Ltd., 

1922.) 85. 6d. net. 

Mr. Roper has produced a thoughtful and, in many 
respects, a stimulating book. lie is a whole-hearted 
evolutionist, who regards the failure of post-war recon- 
struction as arising from the fact that our statesmen 
have resorted to outworn pn'cedents w'hile neglecting 
the teachings of evolution. There is, he maintains, a 
wilful ('onfusion of State and community. A com- 
munity he defines as “ an association of two or more 
human beings for common (though not of necessity 
identical or similar) purpose or advantage m their 
evolution." Immediately the (ommon purpose ceases, 
the community also ceases. Taking each of the 
principal States ot Europe m turn, Mr. Roper shows 
that, owing to the dicision which has been made and 
IS perpetuated by tin* financial-governing class betw'een 
themselves and the working-governed class, none of 
them constitutes a (omrnunity in his sense. The 
imposition of the will ot one section of society upon 
another which is involved m our modern system of 
government b> the majority is therefore lundamentally 
wrong. The difficulty is old, and if m practice we hav'e 
made no very essential advaince beyond the comjiromisc 
expressed in Rousseau's distinction between le volonti 
de tons and le volant^ f’hihal, it is an advantage that it 
should be kept belore our minds by the clear vision of 
WTiters such as Mr. Roper. 

Metric System for Engineers. By C. B. Clapham. 

(Dircctly-Useful Technical Series.) Pp. xii-l- j8i-f- 

3 charts. (London : Chapman and Hall, Ltd., 1921.) 

12s. 6d net. 

The author’s justification for his book is that “ even 
among those who use the millimetre in drawing-office 
or workshop there are probably few who feel confident 
in calculating with metric units,” and his object is to 
explain the metric system and to state in full how to 
convert from the ivnglish units to metric units, and 
vice versa. Imidentally there is given an excellent 
account of the vernier and other devices used by 
engineers for accurate measurement. The book should 
he of great use in industrial life ; the conv ersion tables 
arc very exhaustive 

A briel survey is offered ol the controversy which 
has been raging lor so lung round the question whether 
the metric system should or should not be introduced 
compulsorily in this country. It is claimed that this 
surv^ey is not a piece of propaganda work in favour of 
the change, but the arguments given pro and con do 
much to support the view, that a good deal of the 
opposition to the entorced use of the metric system 
in England is attriliutable to mere conservativT objec- 
tion to change. Mr. CUipham’s book is itself one of 
the best arguments in lavour ot the change— why 
should the Englishman be condemned to waste so 
much time and energy in making conversions and in 
looking up tables of equivalents ? S. B. 

]ytld Bush Tubes of Tropical Africa. B> G. C. 

Claridgc. Pp. 314. (London : Seeley, Service and 

Co., Ltd., 1922,) 2i.y. net. 

Mr. Claridge’s “ Bush Tribes ” are the Ba-Congo of 
Northern Angola, and the country the inhabitants of 
which he describes stretches from the Congo on the north 
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to St. Paul de Loanda in the south, and from the Kwilu 
and Kwangu rivers in the east to the Atlantic. He 
writes of the native with sympathy, but, for the most 
part, despises his customs : he rarely fails to stigmatise 
them as “ degrading,” “ disgusting,” or worse when he 
has an opportunity. Notwithstanding this drawback, 
as it must seem to those who wish to study native 
custom impartially, the author has given a full and 
careful account of Ba-Congo culture, and his collection 
of folk-lore is both interesting and useful. The most 
important part of his book deals wdth fetishism, and, in 
particular, with the N’Kamba fetish of the women, 
wdiich controls their most important function, that of 
child-bearing. The men are rigorously excluded from 
the rites of this fetish. A “ Death and Resurrection ” 
secret society, which effects “ cures ” by death and 
rebirth, is described from information supplied by a 
native, but here unfortunately the author’s prejudice 
colours the narrative to such an extent that considerable 
knowledge of similar societies is required to disentangle 
the facts. 

Readable School Physics. By J. A. Cochrane. Pp. 

xi -1-131. (London ; G. Bell and Sons, Lid., 1922.) 

2 s'. 4</. 

A TEACHER who loves his subject will find matter of 
interest lor his pupils even in its most prosaic parts. 

“ This book,” writes Mr. Cochrane in an interesting 
Preface, “ is an attempt to humanise Elementary 
Physics without popularising it.” We are of opinion 
that in this task the author has achieved very con- 
siderable success. Theory has been given the main 
prominence. Ivxperiments have not been described 
unless to elucidate principles. Refereni'es to the 
makers of scientific history are frequent, and are 
reinforced by a number of interesting plates which 
inchide portraits of Newton, Pascal, Boyle, Galileo, 
and Joseph Black. The pupil’s own experience is 
brought into connexion with physical principles as 
often as possible. Part i, which might have been called 1 
Mechanics instead of Hydrostatics since it includes 
chapters on volume, weight, and density (not to 
mention surveying), occupies about two-thirds of the 
book, the remainder being devoted to what is certainly 
a “ readable ” account of the elementary principles 
ol heat. 

Ions, Electrons, and Ionising Radiations. By Ur. J. A. 

Crowther. Third Edition. Pp. xii-f292-tii pis. 

(London ; Edward Arnold and Co., 1922.) i2i'. (id. 

net . 

'I'liE first edition of Dr. Crowther’s useful manual has 
already received notice m the, sc columns (August 12 
1920, p. 740.). The fact that a third edition has 
been called for so soon is sufficient evidence that the 
book has been appreciated. The material has been 
thoroughly revised and the various tables of constants 
brought into accord with the best data obtainable. 
Siegbahn’s work on X-ray spectra and Aston’s work 
on positive rays receive notice, and an account is 
given of Sir Ernest Rutherford’s recent work on the 
problems of atomic structure and of Bohr’s theory. 
We have no hesitation in recommending this volume 
to readers desiring a systematic account of the latest 
developments in physics. 
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Letters to the Editor. 

■ The Editor does not hold himself responsible for 
\ opinions expressed by his correspondents . Neither 

■ can he undertake to return^ or to correspond ivith 
the writers of rejected manuscripts intended for 
this or any other part of Naiuke. No notice is 
taken of anonymous communications,^ 

The British Association. 

Tjik Association is to consider whether it will once 
more adventure into the outer regions of the Empire 
That such transgress is desirable I am satisfied and 
so stated most definitely m the lecture 1 gave m 1915. 
at the Royal Institution, on our Australian excursion. 
In the interest of the younger scientific generation 
and of our Empire, it is of the utmost importance 
that we should roam over the woild and discover its 
amenities —but the eltort must be wholehearted, 
wliencver it lx; made. The one failure of our Australian 
expedition was the insufficient support of the younger 
men 

It IS a question whetlicr, at the present time, when 
the cost of 1 ravel is so high, it will be desirable to 
attempt a new e.xpedition — the chance that it will 
be well supported by the young men is not great. 
The So( loty of Chemical Industry could carry only 
a veiy small party last year to f'anada. Therefore, 
the ( hoice of a region that shall not be too distant is 
desirable, if the decision be to travel 

Piopi'rly speaking, the Association should go 
fmther westward, to IBritish Columbia, north of the 
C K , to visualise its potentialities and gam some 
idea ot its conditions To recommence the cycle at 
a middle point such as 1'oronto seems undesirable, 
at piesent Mfintreal is the natural and would be 
the piopci point of redepaiturc and disco\ ery. It 
has also thi' advantage that it is the centre of the only 
region on the American continent where freedom still 
jirevails <ind men are thought to be capable of taking 
caie of thcmsidves. It is the duty of science to 
protest and erei t some baiiicr against the advancing 
w ave of sjmrums puntanisni which so affects Ameru.aiis 
and now so thieatcns the freedom ot mankind. Ttie 
iccent all but successful attempt to ban Darwumsm 
m evf'ry h.ipe and form is sufficient proof of what 
mayliu])p^ u Henry 1C Armsirong. 


Bohr and Langmuir Atoms. 

Ciir-Misis feel a difficulty 111 explaining molecular 
combinatioc in terms of electrical attraction between 
the apparently revolving electrons which seem to 
compose the pciipheial parts of an atom , and they 
naturally prefer a more static airangement Indeed, 
it is not easy to explain the stability ot molecules 
in terms ot any kind of purely electrical attraction 
tietween the atoms composing them • and yet, ever 
mice Faraday, there has been an instinctive feeling 
that elecfrual attraction and chemical alfinity are 
Mie and tlu; same 

The facts of spectroscopy seem to insist on a ■system 
:)f nwolving electric charges, while the facts of 
.hemual combination seem to demand forces wdiich 
'an be treated statically ; so it has been suggested 
:hat internal electrons are responsible tor the radia- 
aon, while external electrons control the chemical 
forces But the stability of chemical compounds 
ran scarcely depend on loosely held external electrons, 
■vhich, moreover, ought to be rei olving just as much 
dioiigh not so fast as the inner ones. 

May not a reconciliation be found by abandoning 
fie idea of electrical attraction between a,toms as the 
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major chemical force, and substituting for it the 
interlacement of the magnetic fields which inevitably 
accompany rapidly revolving electric charges. The 
orbital motion of the electrons responsible for chemical 
affinity, so far from constituting a ditficulty, gives us 
a clue : for m every magnet electrons are rapidly 
revolving, and yet magnetic force is static. The 
clinging together of muls or needles near a magnet 
is all due to revolving electrons Working with 
magnetised steel spheres, tetralie Ira, and other 
shapes, some one with the mgcmiity of Dr Langmuir 
or Prof. Bragg might succeed m building up .structures 
or models of adequate chemical sigmfu.viico 

The ditficulty about substituting a magnetic field 
for an electric one, as accounting for the facts of 
cheimcal alfinity, is no doubt the double jiolarity. 
But, on the other hand, this inevitable fc.iture gives 
greater scope as well as gieatcr complexity, and may 
ultimately be found to be an adv>inbige. m fact, I 
am begmnmg to think that the constitutum of bodies 
laimot be explained wuthont it L'he phenomena 
which long ago suggested "iiuimal- and contra- 
valence ” wxnild fall into line The si .bility of 
chemical combination would lx; all that ( onld be 
desiretl, and the electrons m each atom wanild be 
peacefully engaged m giving tlu'ir spectroscopic 
evidence (so well interpreted by tlu; genius of Prof. 
Bohr), unliarasscd m tlunr movements and peiturba- 
tions by having to assixiati* themselves with any 
electiic field otlier than that of their owm nucleus. 
Thou magnetic linkages would lx‘ a soit of iiiuon- 
scious extra 

The undoubted phenomenon of ionisation would 
have to be clevelojied mdcpimdently, along with other 
known facts about gross positive ami negative electric 
charges, but m the foimatiou ot stable c-lumucal 
molecules we should not have to a]))x\'il to lomc charge 
Moreover, cert.un niolecuiai gioiijimgs, held together 
by magnetic forces, might be found readily susceptible 
to ionisation, especially wlum subject to bombard- 
ment, or wlicn packed close togethei 111 a lupiid 

I (lo not suppose that magnetic attraction as the 
equivalent of chemical affinity is any new filed, but 
I suggest tli.it it has been niadeipi.itely developed, 
and th.it it seems capable* of efh'ctmg a recen-u ihation 
Ix'tween the extraordinarily mgeuious schemes — 
app.irently opposed, and yet both containing elements 
oi truth — of w'hich the names .it the head of tins 
letter ni.iy be legardcd as jinucipal types 

Oliver I.odge. 


The Acoustics of Enclosed Spaces. 

Sixer, writing the letter published m N.viurE of 
August 10, p ’17, my attention lias been diiccted to 
.1 p.ipcr on “ Sound Proof T’.irtitions ” by Prof R F. 
Watson (University of Illinois Bulletin for March 
1022) The paper cont.ims a valuable experimental 
investigation on one aspect of the subject, but much 
ii'inains to be done 

I take this oppoitunity of correcting an erior which 
seriously allecLs the mimcTical results I gave for the 
smitul iiansmittc'd through walls In applying the 
optical ccjuations, I forgot foi the moment th.xt the 
intensity of reflection m the case of sound does not 
only depend on the refractive inde.x but also on the 
ri'lative densities of the tw^o bodies concerned. Even 
if the refractive indices w'ere equal, so that the sound 
would proceed m the same direction, there would 
still be a powerful rellection if the densities w'ere very 
unequal. In the equatioir I gave, should be 

replaced by a-Ac®a-fi wIkto a is the ratio of the 
densities. When sound passes from air to a solid 
body the second term is in general negligible, and 
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the tiaiismilted intensity depends almost entirely on 
the ratio of tlie densities If we take the case of a 
partition of wood havinfi; a density half that of water, 
cak Illation then shows that at normal incidence about 
4 jier cent of tlu' sound is transmitted it the thickness 
be i (in deducing tin* thickness to 2 mm, the 
intensity of Die transmitted sound increases to 
50 |)er cent , and risers to 80 per cent if the thickness 
IS only I nun 

Wliat J desired to ernpliasise m my previous letter 
IS that tJu‘ diminution m the sound transmitted with 
iiK leasing tliukness is not necessarily due to any 
absoiption, bid is exjilaiiK'd by tlie eiJei t iif tlie 
reflection at the si'cond surface winch, when the 
thickness is small compared with the v\a\ e-length, 
neutralises the rc'flection at the lirst surface* '1 Ins 
does not appc'ar to be sulficicmtly apprc'ci.ited, and 
some* of the conclusions diaun m I’rof Watson’s 
j^ajit'r re()mic- correction .ic cordmgly 'I'he effect of 
the' sc’cond surf, ice is .dso of nnpoil.ince when total 
rc'flection ought to take* pkue accoiding (o the usual 
formiil.e at the first surface' With a thickness less 
tlian a vva\ c'-ieiigth, p.ait of the sound is transmitted, 
dins case- has been treated b\ Loid Ka\leigh (“ C'ol- 
lected WoiKs,” \ol m p 71) 

An 1 iii’K Sc lids 1 1 K 


The Annelids of Iceland and the Faroes. 

Tins IS ,i subject about which very little has 
hitherto bec'ii known In discussing the jwit which 
white ants jilay in the economy of natuie Piof 
Ilemy J)iummond eompaic'd tlic'in with eaithwoiins 
lie referred to D.irwin, and said that in " \k'gc'table 
Mould” a rc'feienee was made' to the* existence' ot 
earthworms m Icc'land 1 c.annot Jiiid any such 
allusum It IS fine th.it 1 fc'w woiiiis have bc'en 
recorded foi Iceland and om foi the haroes 1 ,im 
foitun.'itely in Die position to acid somewhat to om 
knovvlc'dge M\ son, Mi j A'c'wton luic'iid, having 
rc'U'iitly leturned from an c'xpc'dition ni tliosc islands, 
J have had the jnivilege of examining Ins collcxticm 
of annc'lids '1 he- lollowing aie the results ‘ 

The common c'aithworm [Litmbruus L) 

llomishc's 111 Iceland I examinc'd twc-nty-thiee 
specinu'iis, twcnt^' of which wc're perfectly .idult 
Not onc' of them dilkrc'd 111 any jiarticular fioiii the 
tv])e as found in hmgland 1 hoped to find sper- 
mato[)lioies, but m tins mattci disnjijiointment was 
exjie'iiemcd 'hhc' spec imc'iis wc're c ollectc'd nc'ai 
Keilsjavik at Die lic'ginnmg of August, .ind wc'ie just 
ill tlie light condition for laving tlu'ir cocoons 

The led eaithwoim (/. niht/ln^^, Hoflm ) was alsca 
found 'I hough adult it w.is smaller than our Jvnglish 
.specimens usually .11 e, and the* dors.il surface was of 
a darkei broven colom I have' often lound simil.ir 
specimens, however, m tlii' Pritish Isles, so that they 
arc 111 no sense to be lcx)kc'd upon as a varic-ty 

d'hc' purjile woim {L puipiDctis, Eisc-n^:/. cas- 
tanuts, Sa\ ) has alrc'ady bec-n recorded, alike for 
Iceland and the- Faroes Thus each ol the three 
common sjx'cics of Fiiropc-an Lmnbric 1 is now kncjwn 
to be a deni/en of Iceland do thc'se may be .iddcd 
two sjiec les of the genus l>encliob,iena One of thc'se 
[D uihi(/a, Sav' } is best known bv the vaiiety 
usualb named the gilt-t,iil, a dem/eii of iipe mai’urc 
and dc'caving leaves 'Iheothci {/) (ntordra, Sav ) 
although widc'ly distiibuted geogr.iphic ally, is not a 
common species in (neat I’litain I'p till the present, 
then, live sjiecies only of the Taimbiicidae h.we bc'en 
recorded 

d'he shores of Iceland, tf they could be worked as 
Claparede worked the Hebrides, would doubtless 
yield a variety of form.s, esiiccially the red-blooded 
pot-worms or pachydrilids. None of these, so far 
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as I am aware, has been up till the present placed 
on record, but Chtellio arenanus, O. F. M., well 
known on our English coasts, is reported for the 
coasts of Iceland. 

1 can find no records for the Faroe, s except the 
jnirple worm already noted. It is, therefore, with 
peculiar pleasure that I am able to add two now 
members to the list 'These arc both enchytraeids, 
and were collected in peaty earth near a stream 
some two miles inland from Thorshaven One of 
these was a pach^drilid {LuwbruAllns lincatus, 
O F. M) I have' written fully on the synonymy 
m the Itish Naturalist, and my conclusions are 
supported by the more rc'ccnt investigations of tlie 
Americ.an helminthologist, W'cleh 

The other one hytracid is of the whitc-blooded 
kind {Mi'sieuchytyaeiis oligosctosus, J-'iicnd) It was 
found .some time ago among gleanings made m jersev, 
and described liy me m the Zoologist I hav'c more 
recently found a striking v'aricty of Dus worm, or 
an allied species, near Hirmingham 'I'lic Faroes 
material agreed with the Jersey 'Ihe worm is about 
.1 third of an inch in length, and belongs to tlie group 
which has enlarged seiae on the sc'gments vvhicli 
contain the spermathc'cac. It may also he noted 
that I found onc of the commoner opalines jiarasilu 
in the Faroesc encliytracids Oui list thc'relore 
stands thus Mescnchylracus oligosetosus, Faroe F , 
Ltintbricilliis lincatus, Faroes ; Chtellio areuanus, 
Iceland , Dendrobaena ruhida, Iceland , Dcudrobacna 
octoedra, Iceland, Lumbruiis piirpureiis, I'.irocs and 
Iceland, Lunihricus uihellu’^, Iceland, Luinbticiis 
terirstns, Iceland 

Addendum (Aug Ki) - —A fuither mvestig.ition vviDi 
pockc't lens has rc'sultc'd in some mterc'sting .idditions 
to Du' foregoing list 

Acharta minnna Soutliein, only 1 mm m Ic'iigDi, 
but agrc'c'ing ex.utly 111 all particulars w'lDi tlu' 
matcii.d fiom Irc'land 'I he* iiitesiiiie coiitaiiiecl 
peaty sod wiDi a number of di.itoms 

Mariouuia {Chamaedi this) sphagnetni urn (Vk'jd ) — 
\’c‘rv’ slender, but true to tvpc* W’lute (c cjlourlcss) 
blood. I statc'cl my rc-asons in Diese columns some tune 
ago for (ninsk'rnng Dus species to Dic' genus Ch.iinao- 
drilus 

Jtory/annu', obtusu audatu^ Bastian V line' female 
nematode, about 2 \ mm long All iiom tiie k.uoes 
JIlLDJiJUC I'RTC.NL) 

Cathay, Solihull 


On the Reality of Nerve-Energy. 

'I'hk c'xpiessioii ” nei vc'-cncrgv' ” is vvidc-ly iisc'd 
both liy noii-tc'chnic .il wntc'rs and by medic ,il and 
physiological authors as wc'll 

What the fonuc'i iiu'an liy it is of 110 jxirticmlar 
moment; Init m medic ,il and phv siologieal litc'r.iture 
it should connote something c'lUKc' dclimtc', il indeed 
tlie existc'iice of nerve-enei gy is admitted at all 
'I hc're seems a doubt whethc'r its c'xistenc e is to he* 
ailimttccl in a formal sense, for although cert.uu 
physiologists use the exjircssioii nci vc'-energy as a 
convenient term, the thing itself is not discussed m 
thc'ir text-hooks, nor does it lind a place in the 
mclc'xcs 

If ncivc'-encrgy has no jilare m the* scheme' of things 
vital as conceived fiy modern physiologists, then the 
term ought not to be used by them just because it is 
occasionally a very useful onc Wdicii they do use it, 
it means no moic than ‘‘ innervation.” 

'The .subject is full of difficulties, one of which is 
our having to reckon with the use of the still vaguer 
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terms “vital energy" or “biotic energy." To 
narrow the problem, let us in the meantime exclude 
'‘\itar’ energy altogether, since, as an cvprcs^ion, 
it must inehide nerve-energy. j 

Now it IS well known that one or two writers have, | 
vears ago stated their belief in the leality of ner\e- j 
L-nerg\ . of such ate Sir William Halo White and ! 
Prof .^iac(longall, then of Oxfoid, now of H.irvard 
Di Hale White m 1886 {Lancet, July 24) suggesteil 
the teim “ neiiiorlieuma," and Macdougall m 1004 
' neiirine " foi just the same thing as is iindeistood 
by " ner\e-energy." These terms were introduced 
lo supply suitable technical teims (in place of the 
popular “ iierve-eiietgy ") to designate a reaht> 
'imong the other forms of energy. Macdougall’s teim 
" neiiiine " has not been more readily adopted, 
because lie associated it with a thcoiy of mlubition 
a Inch lias oia asioned much criticism 
Adopting lor the moment Hale White’s “ neiiio- 
■heuma," it nuMiis “ flow- in a ner\e ’’ Put flow' of 
,\hat ^ Suielv of nerve-energy Some physiologists 
t\(nild not sav so ■ the\ wanikl replv— flow of nervi'- 
iinjinlses N'atuiall> . for nerv e-impuls('s are the only 
things which do m can How in neives. Now' neive- 
imjinlses au' real, and as they are the onlv things 
whuh How ill nerves, and nerve-enetgy is in nerves, 
tlu'ii neive-eiicigy isbiita synonym lor lu'rva'-impulses 
dins is exactly 'what Dr White intendt'd, loi he 
insist ('(I that nervc-cnergy w'as but one kind ol eiieigy 
amid several other kinds, heat, light, electiicity, 
etc 

In itself nei v('-(Mieigv is ileaily siii ,i^('nert',, because 
the lu'utons (iii-rve cells and filn-es) to which it is 
i'\dusi\elv rcdatcd an' themselves lustologicallv siti 

I 

Xow no one would teai li that the nervc'-libres am 
the soun.es of tlie impulses they li.insmit , it is tlw , 
celid)0(li('s which aloiu' can be dynamogi'nu Tlu' 
piobleiii ol the transmutation ot net ve-eiu'rgv 111(0 
some otlu'i toiin of energy must m the nuMiitiiiie Ix' 
lelt unattai lo d 

II ('iieigyv there lie, the tells aie the only sources 
ti airointt mg it to tlu' tibies Nt'i vi'-c'iieigy must 
b(' capable ot rvnsting both m the jiotential .ind 
kinetic statts Silt h indeed set'ins to be tlu' truth, 
foi it mav b(' regaitletl as potential in the tells and 
kmt'lu 1 ' the libtcs Put 111 the last ,mal>sis, w liat 
n, this [ M ential t'liergy but that lilierated bv' the 
metabolism of tlu- ner\ e-cell, tint' aspect ol tht' 
oNidations and rethiclums going tin then' No 
j)h\ siologist would denv the realits of the existcnct' 
ot this fundanu'iitally i heniical eneigy of the neuiont' , 
but what Is it it it IS not nervc-cncrgy 

Ner\ e-m pulses (net \ e-enei gy) being stii s^ciwi'is 
must make their me.isui emeiit vt'ry tlidicult, il not 
impossible, except in terms ol some other form ot 
eiiei g\' 

Now the mtist measurable thing wlmli nt'rve- 
impulses tlo IS to pititlucc electric turient Wliv is 
the Ic M F of tins ciureiit not a sullicientlv good 
measurt' ot net v'c-eneigv '' It is sometimes .essiimed 
th.it we (an nu'asnre tli(' int('iisity of nc'rv('-impuls('s 
liy the mus( ulai, tardi.ic, glandulai, or othei “work “ 
wJiu li thc'v evoke It is triu th.it feeble iniu ivation 
will giv(' rise to feebk' muscular eltort, violent 
to \iolent Put c.intion is iiec( ssary 111 dtawing 
deductions as to the potential of the feeble and 
violent innervations rcvspec lively 

riie feeble mnsi ular elfoit may be feeble betause 
onl}' a few muscular fibres are excited, the strong 
because many , and all the while the actual E M F 
of the nerv e-itnjnilses which e\( ited the fei'ble effort 
may be the same as that of those which excited the 
violent. 

The vdolcnt neural antecedent may be one that, 
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involving many nerve-cells in the comiiKition, “ fhes 
off " many muscle-fibres, while the feeble neuial 
antecedent invoha's few, but the E \ 1 ,F. of the 
ncTve-impulses m both cases may be the sdftu'. The 
work ol Keith Lucas would le.id us to tins com lusion. 

Put all this does not atlei t the doctrine of the 
reality ot neiv e-eni'igv Nb'rve-energy is le.il although 
its nuMsuiement is dittunlt .iiul ma\ be iinpossihlc. 
We belu'ved in the leality ot aniin.il heat, electiu'Uy, 
and light long beloic we were abk' to nu'.isuie those 
by ealorimeleis, galv<uioniet('i s, .ind pliotometei s. 
Nei V e-impulses imjangiiig on .1 nuiscle stir it to 
.letivit} or (jiH'll It to inactiv It c , so lh.it tlii'y must be 
I at li'.ist .IS le.il as the imiseuku eiK'rgv ('\cited or 
j cjuc'lled lespc'ctivc'ly Simikirly nei ve-inipiilsos ini- 
' pinging oil a neive-cell (aus(' it to ti.insinuli' its 
potential ucTV'e energv into net v e-mipulses 

C'onlraiy to wli.it the pliiase would inijily, Mullei’s 
‘‘speiilu iiervi'-t'iiergy " does not tlirow .iny light 
on oiii pioblem The phr.isi' is .inti([iiat('d though it 
eniliodies an impoitant truth Wh.it Miilk'i h.id m 
mind was the oiiem'ss ol the (.enli.il result with the 
ni.iny forms of the peiiphoial stmiul.itum 

I'nless neive-eiieigy is a re.dit\ , iieurastheina 
becomes lueaiinigless ,\ow' .iKIioiigli tlu' tc'rm 
“ neur.istlu'iiia “ m.iv not eomioti' .i delniite clinical 
entity, yet f.itigue ot the ni'iv'oiis system both 
in its acute aiul cluonic foniis is .1 la< t Iboin a 
primi consideialK.ms .done llieie must be t. digue 
of m'ural oiigin .is ot any othei l lu' p.irti.d solution 
of the gr.iiiiiles ol Nissl li.is been asset ted to be the 
Jiislological couiiteiiiai t or basis ol laligm of nemo- 
plasm, i)iit whether or not tins be ( 01 rc'c 1, .i sl.de of 
functional disability must be cap.ible of being induced 
111 neurones Sniefy l.itigne me.iils dlimiuition of 
somt' sort ot eiieigv inuscul.ii I. digue is a le.ility, 
whv not neuial'’ Physiologists doubt llu' “ f.digue- 
abihly " of nerv ('-tibres winch .ne bid c oiidm tors, but 
no nemologisL doubts the “ f.digue,d)ilit\' “ of nerve- 
tells Mils must. 111 otiu'r wools, be nothing else 
than the dinnniition of tiu' potential and ipi.iiddy of 
the eneigy of m'uiones .Vll the tollownig w 1 iters liavo 
used (he expression “ iiei \ c-eiiei gv “ or " lU'i \ c'-lou e " . 
the kite Dr Huglilnigs Jac ksoii, tIu' kite I )i ( louston, 
till' kite Sir Willi. nil Osk'r, tlu' late I )i Wen Mdc.hell, 
tIu' kite Dt I'lc'deiuk 'l.iyloi, .ind of living w'rders, 
Sii Willi.mi P>.i\liss, Prot'^ I lallibnrton, I lowell, ami 
Sl.nling, <nid Sir Idederick ^^olt 

111 I losing let me make one or two suggestions as to 
how net\e eiieigv might b(' nieasuicd 

1 The im n .ise of tomluct.im (' in the' skin under the 
infhiem (' of descending nerv ('-inijnilscs .is nie.istned 
in the ])sya lio-gal\ aillc pln'iloiiK'Hoil (Waller, (ioII.h) 

SuK'fx the magmlmU' of this is c.iiH.ilp' ri'l.itc'd to 
tli.d of ( lu' .iiitcc c'ch'id nerc ('-('iieigy lilier.dc'd 

Even if this l>i jirov ed to be a gkiiidiilar [ihenoineiion, 
\ce have the essentials of ([ii.intitati ve estimation 
in it 

2 Measiite the K M 1 '' ol the curri'iit of .ictioii, 
say. 111 the (orlual visu.il cmilre .is tlu' result of 
feeble and of strong letiiial stimiikdiou respi'cfix ely^ 

3 Ivsliinate tlu* jinissmes or otlu'r stini'ili iiecess.ary 
to snjiprc-ss ceit.im letlexigc'iiou'^ tendencies 

1) L'kasI'.u Harris, 
Dalhoiisio University, Halifax, N.S 


Noctlluca as an Enemy of the Oyster. 

In view of the serious problems winch have of late 
been engaging the attention of oyster ciiUiirists, 
involving as they do the whole luturo of the industry, 
and in connexion with wdnch a considerable amount 
of scientihc investigation has been carried out, the 
following preliminaiy note of observations made by 
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Mr. H. r. Sherwood, assistant naturalist to the 
Minislrv, may be of interest; 

Experiments in oyster culture in tanks are being 
earned out by the Ministry at Conway on a large 
scale, and have been in progress for several years. 
In order to throw light on the frequent failure of spat 
settlement under natural conditions, and the remark- 
able success which has almost uniformly attended the 
breeding experiments in the Conway tanks, special 
attention has been directed to the identification of 
enemies of the embryo oyster Some six weeks ago 
large niimbeis of Nochluca nnliart'; were noted in the 
Conway estuary, which has since contained this 
oiganism in varying quantity Laboratory experi- 
ments wcie earned out, and Mr Sherwood noted a 
remarkable and rapid diminution in the niimbcis of 
oyster einbrvos placed m aquaria m tlic pn'sence of 
Noctiliica. lie afterwards found that m.iny of the 
Noctihuas contained from one to four ovster embryos. 
The embryos were seen at the outset in, or in close 
proximity to, the])eristome and mouth, later becoming 
scatteied througli the substance of the Noctiliica, 
enclosed m distinct food \ aciiok'S 

Mr Sherw ood has made a long sei les of confirmatory 
obscTN ations, and the actual ingestion of the embryos 
has now been repeatedly observi'd, including the 
transference of the cmbiyo to parts leniotc from the 
mouth 

Many exceedingly interesting obsei rations with 
regard to tlui mechanism of ingestion, etc , have been 
made, but a full dcscrijition would be out of place m 
a short commumcation It may, however, be noted 
that the tentacle of Noctiliica' appears to take no 
active part in the process of mg('stic)n. [ he behaviour 
of the embryos suggests that their movements, and 
therefore power of escape, are mhiiuted after contact 
with the oral groove, either by entanglement of the 
cilia with mucus, oi by actual paralysis induced by 
the action of some “ stinging ” mechanism Further 
investigation is required, liowever, before any dchiiitc 
deductions can be drawn. 

When it IS considered that Noctiliica often occurs 
in the sea in enormous numbers, and that each 
Noctiluca can dispose of at least as many as four 
oyster embryos at a time, the importance of this 
observation will be appaumt I am informed that 
great cjiiantities of Noctiliica hav'C recently' been 
observed m the vicinity of the oyster beds at Orfonl, 

Another observation recently' made by Mr. Sher- 
wood, in connexion with the disappearance of oyster 
spat, is of interest. Not only has he found oyster 
einbryc)s m the stcjinachs of adult oysters, but also has 
foiiiKi the stomach of a “ bhuk sick” oyster, taken 
from a tank in which theie was no frcc-swimming spat, 
crammed with embryos m the same stage of dev'elop- 
ment as those found m the gills of the parent oyster. 
It would thus appear that the oyester is not only a 
cannibal, but also even dew ours its own young before 

extrusion. . , u 

The very interesting i-’x^-rvations made by J>>r. 
T. H. Orton (Naiurf, August 5, p 178) on the 
ingestion of oy'ster embryos by Aurelia an nta throw 
further important light on the (juestion of failure ol 
oyster spat fall. R. Vi . Dodgson. 

Ministry of Agriculture and Fisheiies, 

Fishcru's Experiment Station, 

Castle Bank, Conway, August 18 


Defoliation of Oaks. 

In view of the deplorable effect of repeated defolia- 
tion of oaks by the larvae of Tortrix viridana, as noted 
bv Mr. E. W. Swanton in Nature for August 19, 
p. 250, it may be useful to remind planters that there 
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are two distinct races of British oak [Quercus robur, 
linn.), to which some botanists have assigned specific 
rank as Q. pedunculala, Ehrh., and Q- sesstltflora, 
Salisb. The latter, known in the vernacular ^ the 
durmast oak, prevails as an indigenous growth in the 
western and north-western parts of Grea,t Britain, 
throughout the English Lake District, and in Ireland. 
In eastern England and Scotland and in midland and 
southern England the pedunculate oak predominates, 
but not exclusively, for I have found that the old trees 
in Merevale Park, Warwickshire, survivors of the 
ancient Forest of Arden, are durmast, while such oaks 
as have been planted there are pedunculate. 

The timber of these two varieties (or species) are 
of equal quality, the durmast being of straighter 
growth than the other ; but there is an important 
and well-marked difference in their relative suscepti- 
bility to the ravages of Torlnx. The Hon. Gerald 
Lastellcs, late deputy surveyor of the New Porcst 
directed my attention to this many y’-ears ago i 
have seen,” he said, ‘‘ a sessile oak standing out m 
bnlluuit foliage when every other oak in the wood 
around was as bare of leaf as m winter.” 

Subsequent careful observation m all parts oL the 
country has fully confirmed Mr Lascellcs s statement 
Unfortunately, the durmast forms and ripens acorns 
far less frequently than the pedunculate oak ; hence 
the dihiculty of obiainmg durmast seedlings and 
plants liom nurserymen, and the vast preponderance 
of the pedunculate oak in JIntish and Irish plantations. 

llbRnERT M\xwr:i.L. 

I Monrcith, Wha uphill, 

Wigtownshire, N.B. 


Black Coral. 


Prof Hickson, in his interesting article on Black 
Coral (Naiurl, August 12, p 217), alludes to the 
nMuains of Noah's Ark as quoted by Josephus from 
Berosiis and others It is said in Josephus [loc. cit) 
that ” the remains of the timber were a great while 
pres(‘rvcd ” There is in the Monastery at Etch- 
miad/in a small jucce of Noah’s Ark carefully framed. 
It was given by an angel to a monk named James, 
who had wandered on Ararat in search of it for seven 
years (see J. B Telfet, “The Crimea, etc,” 187G, 
p 250) So far as I could sec, when 1 exammeil it 
m 1898, It was ni'ilher wood nor fossil wood, but 
asbestos This does not render improbable the 
occurrence of bitumen m the neighbourhood, but why 
does Prof Hickson assume that the amulets were 
bracelets ? In default of evidence that Noah utilised 
the Ark for dtedging, there does not si'cni any reason 
to connect Imn with black coral 

F. A BAniER. 


Metallic Coloration of Chrysalids. 

In Nature of November 3, 1921 (voh 108, 

302), a letter of mine appeared on the Metallic 
aloration of Chrysalids ” During the present year 
have had the opportumty of observing some very 
, e ™mplc". of the clirysal.Js of /? urltc^. m wh.ch 
le gilding extended over the whole surface It may 
e of interest, as bearing on the origin J'’® “'““I’ 
) note that when the gilding ^ 

le gold hrst turned to green and then to blue. In the 
jursc of a few days the scraped area assunied the 
ime appearance as the whole chrysalid does after the 
iitterfiy has emerged, namely, a 

9 Baring Crescent, Exeter, Aug. 24. 
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' . ' V : Association at Hull. 

T he British Association meetings are jtow ii) pro- 
gress, anci notwithstanding a slight difficulty 
which threatened to arise in obtaining rooms for the 
unusual influx of visitors, this has been removed and 
things are running smoothly. The Local Committee 
has endeavoured to improve the appearance of the 
city as much as possible by elaborate signposts, and 
metal signs on the electric standards, indicating the 
positions of the various meeting roonjs and sectional 
lecture halls. Thus the usual appearance of a town I 
visited by the British Association being transformed 
into a bill-posting station, has been avoided. Similarly, 
in the Reception Room and in other places, are gaily 
. coloured artistic banners and signs in profusion, in 
addition to which the Parks Committee has made the 
rooms gay with plants and blooms. 

Various corporations and public bodies in the cast 
ot Yorkshire have risen to the occasion, and, with the 
co-operation of the North-Eastern Railway Company, 
an elaborate system of special trains has been arranged 
to convey the members to different parts of this attract- 
ive county. 

The Corporation of Scarborough is entertaining four 
hundred members ; the Yorkshire Philosophical 
Society is entertaining the same number of members 
in the York Museum, where an ofhrial welcome will 
,be given by the Lord Mayor ; the Corporation of 
Harrogate is also entertaining four hundred members ; 

Bridlington is entertaining 250, and Beverley 100 
These arc in addition to arrangements made in Hull 
itself, which include a river trip to Spurn Point in 
the s.s. Brocklesby, kindly lent by the Great Central 
Railway Company, on whii'h occasion the members 
v^ill be entertained by the Local Committee. 

There is also a garden party in liymers College 
grounds (the old Botanical Garden.s), where tiie memliers 
will l)e entertained by the Hull Literarv and Philo- 
sophical Society, the Local Committee, and the 
Governois of the College. 

Various firms in Hull and district (Mcssis. Reikitt 
and Sons, the Humber Portland Cement Company, 

Earle’s Cement Company, The British Oil and Cuke 
Mills, Needler’s Coiilcctionery Works, the Ohmpia 
Oil Mill, Selby, and the Hull Fishing Vessel Owners’ 

Associalion) are showing parlies round their lespeclivc 
places and providing refreshment, etc. 

On actount of the wealth of .suitable lecture and 
committee rooms, the work of the various sections is 
limning smoothly, and the new Guildhall witii its 
fine leceptiori room, l)an(]ueting hall, ete., makes 
admirable headquarter, while the reception room is 
in easy acces.s of the various offices placed at the disposal 
of the general and local officers of the association. 

An experiment has been tried in the provibion of 
an artistic numbered badge for each member, for the 
purpose of identification, and also for admission to 
the various functions of the association m place of, 
or in addition to, the familiar membership ticket, 
which, like many innovations for the Hull meeting, 
has been made a convenient size. 

The Hull TreUmw^ys Committee has granted free 
tram-rides to the wearers ol badges, to the great 

convenience visitors. . T.T 


Report of the CouNaL. 

A number of important matters is referred to in the 
report of the ‘council presented to the meeting of the 
general committee on Septemher 6. Sir Ehiest 
Rutherford was nominated by the i ouncil as president 
of the Association for tlie meetihg to he held at Liver- 
pool next year. 

During the year co\ered hy the report, the Associa- 
tion received from Sir Charles Parsons the generous 
gift of 10,000/. War Stock for general purposes and also 
a legacy of 450/. from the late Mr. T. W. Backhouse. 
A very welcome gift was one of 75/. from Mrs. Sidney 
Brown to form “ the John Perr> \ Guest Fund ” for 
use by the general treasurer in case of emergency 
connected with guests ot the Assoiiation. There is 
frequent need for financial lielp such as a lund of this 
kind may supply, and it is to be hojied that other 
benefactors will he forthcoming to increase the modest 
amount now available for this purpose. Certain it is 
that no more appropriate memorial to the late treasurer 
of tile Association, Prof John Perry, could he estab- 
lished than such a fund would afford. On account of 
the expanding activities of the Association, professional 
men who are not members aie often irnited to give 
addresses or read papers to one or other of the sections, 
Init under present conditions sectional secretaries have 
no power to pay even out-of-pocket expenses to such 
men or offer hospitalit) to them The least the 
Association should do m such cases is to pay railway 
fares and entertain the special visitors as guests. 

Provision of a similar kind is made by the establish- 
ment of the “ British Association Exhibitions ” now 
offered to students not above the standing of B.Sc., 
nominated In- the senate of eadi of twentv universities 
and university colleges, and co\ering the railway fares 
of such students and their membership if not already 
regular members. The Local ICxi'i'iilive ('ommiltee at 
Hull has kindly supplemented this aid l>y an offer of 
financial support and hospitality for such nominees. 
What is wanted now is to give power to each organising 
committee of the sections to offer like facilities to two 
or three leading workers in particular fields to attend 
meetings tor tlic purpose of expressing their views on 
aspects of .si'iente seen more distinctly from outside the 
scientific w'orld than within it. 

The council has made some important recommenda- 
tions willi regard to the Conference of Delegates and 
the (’orresponding Societies Committee. It has been 
agreed that the eonlercnce at Hull should consider, in 
the first place, what steps should be taken to induce 
local societies to group themselves round local (i.e. 
district) sub-centres for the interchange of information 
and for the more econoniieal publication of the results 
of research. 

The Corresponding Societies Committee is to prepare 
a general survev of local scicntifii' societies, including 
information as to existing federations and local unions. 

Mr. W. Whitaker has been nominated as president 
of the Conference at the Hull Meeting. 

The followingnew members of council arc nominated : 

Rt. Hon. Lord Bledisloe, pr. W. E. Hoyle, and Mr. 

A. G. Tansley, leaving two v acancies to be filled by the 
ftl c9mmittee_\yithout nomination by the council. 
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Some Aspects of Animal Mechanism.^ 

By Sir ('. S. Sukrrington;, G.B.E., Sc.D., D.Sc., LL.D., Pres.R.S., President of the Association. 


I T is .sometimes said that science lives too much in 
itsell, hui once a year it tries to remove that 
reproach, Tlie British Association meeting is that 
annual occasion, with its opportunity of talking in wider 
gatherings about scientific (juestions and findings. 
Often the answers are tentative, ('ommonly questions 
most difficult are those that can lie (|uite I’lnefly put. 
Thus^ “ Is tlie Ining organism a madiine ? ” “ Is life 

the running of a mei lumism ? ’’ The answer cannot 
certainly lx- as short as the (juestion. But let us, in the 
hour lietore us, examine some of the jioints it raises. 

Of course lor us the problem is not tlie “ wliy ” of the 
living organism but the “ how ” of its working. If we 
put before ourselves some aspects ol this working w’e 
may judge some at least of tlie ( ontents of the question. 
It might be thought that the problem is presented at its 
sinqilest m the simjilest forms of life, ^'et it is m 
certain asjiei ts more seizable in (oriiplex animals than 
it is in simpler forms. 

Our own hod)' is full of exijuisitc mei hanisni. Many 
exemplification.s could be chosen. There is the mech- 
anism by which the general ( omplex internal medium, 
the blood, is kcjit relativel) const.int in its ehemual 
reattion, despite the variety of the food replenishing it 
and the fluctuating diaft from and input into it from 
various organs and tissues. In this mechanism the 
kidney cells and the lung cells form two of the main 
sub-mei'hanistns. One part of the li;i‘ei is the delicate 
mechanism linking the condition ol the .\ir at the 
bottom of the lungs with that particular jiart of the 
nervous svstem which manages the ventilation of the 
lungs. On that \ entilation depends the jiroper respira- 
tory condition of the blood. The nervous centre 
winch manages the rh)thmic breathing of the chest is 
so responsive to the respiratory state of the blood 
supplied to Itself that, as shown by Drs. Haldane and 
Priestley some years ago, the very slightest increase in 
the partial pressiiie of ( arbon dioxide at the bottom ol 
the lungs at once suitably inc'reases the ventilation of 
the chest. Dovetailed in with this mechanism is yet 
another working for adjustment in the same direction. 
As the lung is stretched by ea( h inbieath the re.spiratory 
condition of the nervous centre, already attunc^d to the 
respiratory quality of the air in the lungs, sets the degree 
to which inspiration shall fill them ere there ensue the 
opposite movement of out breath. All this regulaticm, 
although the nervous system tak<*s part in it, is a 
mechanism outMcle our consciousness. Part of it is 
operated chemically ; part of it is reflex reaction to a 
stimulus of mechanical kind, though as .such unper- 
ceived. The example taken has been nervou-s mech- 
anism. If, in the short time at our disjiosal, we confine 
our examples to the nervous system, we shall have the 
advantage that in one respect that system presents our 
problem possibly at its fullest. 

To turn therefore to another example, mainly nervous. 
Muscles execute our movements ; they also maintain 
our postures. This postural action of muscles is pro- 
duced by nerve-centres which form a system more or 
less their own. One posture of great importance thus 

' Rrcsldenti.'il Address delivered at the Hull Meeting of the British 
Association on Sept. 0. 
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maintained is that of standing, the erect posture. This 
involves due co-operation of many separate muscles in 
many parts, Kvx'n in the absence of those portions of 
the brain to which consciousness is adjunct, the low'er 
nerve-centres successfully bring about and maintain the 
co-operation of muscles which results in tlie erect 
posture ; for example, the animal in this condition, if 
set on its feet, stands. It stands reflexly ; more than 
that, it adjusts its standing posture to required con- 
ditions, If the pose of one of the limbs be sliifted a 
compensatory shift in the other limbs is induced, so 
that stability is letained. A turn of the creature’s neck 
sidewise and the body and limbs, of themselves, take up 
a fresh attitude appropriate to the side-turned head. 
Each particular pose of the nei'k telegraphs off to the 
limbs and body a ]xirticular fiosture reijuired from them, 
and that posture is tiien maintained so long as the neck 
[losturc is maintained Stoop the creature’s neck and 
the forehnibs bend down as if to seek son)' the 

floor. Tilt tlie muz/le ujiward and till 
straighten and the hind limbs crouch as if to 
somellung on a shelf Purely reflex mcchanis,n|,.^^ro- 
vides all kinds of ordinary postures. 

Mere reflex action provides these hurmcxiic's Oi 
])osture The nerv’e-centres evoke lor this purpose in 
the rcijuired mu.scles a mild, steady contraction, with 
tc-nsion largely independent of the muse le length and 
little sUMe[)tible to fatigue. Xerv e-fibres lun from 
musele to nerve-centie, and by these each change in 
tension or length of the muscle is teportecl to h,e 
activating ncrve-c'cntrc. Tliey say “ tension rising, 
must slacken,” or conversel). 'Fhere are also org|f*^\ 
the stimul.ition of vvhu'h changes with any ( hangcFS 
their relation to the line of gravity. Thus, a pai/^ 
tin) vvater-fillc'cl bags is set one in each side of the 
anc] m c'ach is a patch ol cells endowed vvitli 
nerve. Attached to haiilets of these cells iS''Ja|Liny 
( rystalline stone the pressure of wliich gets as sSilus 

through ihc'm to the nerve. The nerve of *^ty- 

bag c'onnccts, through chains of nerv'c-ce»' cxaininea 
muscles of all the limbs and of one 
In the ordinary erec t posture of the head, 
tion !))• the two hags rigfit and left is equal, Because the 
two gravity-stones then lie symmetrically. The result, 
then, is a symmetrical muscular effec t on the two sides 
of the body, namely, the normal erect posture. But 
the right and left bags are mirror pictures of each other. 
If the head incline to one side, the resulting slip, micro- 
scopic though it be, of the two stones on their nerve- 


patches makes the stimulation* unequal. From tliat 
slip there results c.xac'tly the right unsymmctrical action 
of the muscles to give the unsymmetrical pose of liml,xs 
and neck rccjuirecl for staliility. That is the mechanis) 
dealing with limbs and trunk and neck. An additiori 
one postures the liead itself on the neck. A second pal, 
of tiny gravity-bags, in which the stones hang rathe 
than press, are utilLsed, I’hese, when any cause incline , 
ing the head has passed, bring the head back at once 
to the normal symmetry of the erect posture. These 
same bags also manage the posturing of the eyes. The 
eye contributes to our orientation in space ; Jfor example, 
to perception of the vertical. For this the eyeball, that 
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is the retina^ has to be postured normally, and tlie pair 
of little gravity-bags in the skull, which serve to restore 
tlie head posture, act also on the eyeball muscles. 
Whichever way the head turns, slopes, or is tilted, they 
adjust the eyeball’s posture comj>ensatingly, so that the 
retina still looks out upon its world from an approxi- 
mately normal posture, retaining its old verticals and 
horizontals. As the head twists to the right the eye- 
ball’s visual axis untwists from the right. These 
reactions of head, eyes and body unconsciously take 
plare when a bird wheels or slants in flight or a pilot 
stalls or banks his aeroplane ; and all this works itself 
involuntarily as a pure mechanism. 

True, in such a glimpse of inec'hanism what we see 
mainly ii> how the machinery starts and what finally 
('onies out ot it ; of the intermediate elements oi the 
process we know less. Each insight into mechanism 
re\eals more mechanism still to know. Thus, scarcely 
was the animal’s energy balance in its bearing upon 
food intake shown comfortably to conform with 
thcimudynamics than came evidence of the so-called 
“vitamins” — evidence showing an unsuspected influ- 
cMicc on nutrition by elements of diet taken in quantities 
so small as to make their mere calorie value (|uite 
negligible ; thus, for the growing rat, to quote Prof, 
ilaitleii, a (piantity of vitamin A ot the order of 
milligiam a day has potent effect. Again, as regards 
se\ determination, the valued cbscocery of a visible 
distinction between the nuclear threads of male and 
female brings the further complexity that, in such cases, 
sex extends tliroughout the whole liocly to every dividing 
cell. Again, the association of hereditary unit-factors, 
such as body colour or shape of wing, to visible details 
ill the segmenting nucleus seemed to simplity liy 
epitomising. Put further insight lends to trace the 
inherited unit character not to the chromo.soine ilsell, 
but to balance of action between the < hTomosome group. 
As with the atom in this heroic age of physicists, the 
elementary unit once assumed simple jiroves, under 
further analysis, to be itself lomplex. Anahsis ojiens 
a Msla of iurtlicr analysis required. Knowledge of 
muscle c lutraction has, from the work of Fletcher and 
Hopkins (jii to Hill, Ifartree, Meyerhof, and others, 
advanced recently more than in man)' decades hereto- 
fore. The engineer w’ould find it difficult to make a 
motive machine out of white of egg, some di.s.solved 
.salts, and thin membrane. Yet this is practically 
,/liat Nature has done in muscle, and obtained a 
machine of high mechanical efficiency. Perhaps 
human ingenuity can learn from it. One feature in 
the dcwicc is alfernate development and removal of 
acidity. The cycle of contraction and relaxation is 
traced to the pitiducfcon of lactic acid from glyc'ogen 
and Its neutralisation chiefly by alkaline proteins ; and 
physically to an admirably direct transition from 
chemical to mechanical effect. What new stejis of 
mechanism all this now opens ! 

Put knowledge, while making fur complexity, makes 
also for simplification. There seems promise of simpli- 
fication of the mechanism of reflex action. Reflex 
action w'ith surprising nicety calls into play just the 
appropriate muscles, and adjusts them in time and in 
the suitable grading of their strength of pull. The 
moderating as well as the driving of muscles is involved. 
Also the muscles have to ^ass from the behest of onp 
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stimulus to that of another, even though the former 
stimulus "still persist. For these gradings, coadjust- 
ments, restraints, and shifts, various separate kinds of 
mechanism were assumed to exist in the nerve-centres, 
although of the nature of such mec hanisms little could 
be said. Their processes were regarded as peculiar to 
the nerve-centres and different from anything that the 
simple fibres of ncive-trunks outside the centres can 
produce. We owe to Lucas and .\drian the demon- 
stration that, without any nerve-cc-ntre whatever, an 
excised nerve-trunk with its muscle attached can be 
brought to yield, besides conduction of nerve imfiulscs, 
the grading of them. That is remarkable, becaiuse the 
impulse is not gradable by giadiiig the strength ot the 
stimulus. The cnc^rgy of the impulse comes not from 
the stimulus, but from the fibie itself. Jffit Lucas and 
Adrian have shown, however, that it is gradable in 
another way. Though the nerve impulse is a very brief 
affair — it lasts about second at ari)' one point of 

the nerve — it leaves behind it in the nerve fibre a short 
jihase during which tlie fibre cannot decelop a second 
impulse, 'riicn follows rapid but gradual recovery of 
the strength of impulse obtainable liom the fibre. That 
recovery may swing past noinial to siijier-noriiuil before 
returning finally to the old resting state llenc'c, by 
appropriately timing the arrival ol a second impulse 
alter a first, that second inijiulse mav be extinguished, 
rediic'ed, increased or transmitted without alteration. 
This piopertyof grading impulses promises a comjilete 
key to leflex action il taken along with cme other. The 
nervous system, me hiding its centres, (.orisisls of nothing 
l)ut chains ol cells and fibres. In these c'hains the 
junctions of the links appear to be jioinls across which 
<i large impulse can jiass, though a weak one wall fail. 
At these points the grading ol impulses by the interfer- 
ence process just outlined can lead, therefore, to narrou- 
ing or widening their luither distribution, much as in a 
railway system the traffic can be blockecl or forwarded, 
condensed oi scvillerecl Thus the distribution and 
quantity of the mii.sculai effect can be regulated and 
.shifted not only from one muscle to another, but in one 
and the same muscle it can be graded liy adding to or 
subtracting from the number of fibres activated within 
that muscle. As pointed out by Frof. Alexander 
h’orbes, it may bc^ therefore, that the nerve impulse 
IS the one and only reactiem throughout the whole 
nervous system, central and peripheral,— trains of 
impulses colliding and ov’cr-running as they travel along 
the concluctiye network. In this may lie the secret of 
the c'o- ordination of refle.xes. The nc*r\ e-c enlre seems 
nothing more than a meeting-place of nerve-fibres, its 
properties but those of impulses in combination. Fuller 
knciwlodge of the mechanism of the nervous impulse, 
many of the jihysical properties of which are now 
known, a reaction which can be stuclu^cl in the simplc.st 
units of the nervous system, thus leads to a view of 
nervous function throughout the svstem much simpler 
than formerly obtained. 

Yet for some aspects of nervous mechanism the nerve 
impulse offers little or no c lue. The fibres of nerve- 
trunks are, perhaps, ot all ner\ e-struetures those that 
are best known. They constitute, for example, the 
motor nerves of musede aild the sensory nerves of the 
skin. They establish their ties with muscle and skin 
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cally unaltered throughout the individual’s existence, 
growing no further. If severed, say, by wound, 
tliey die for their whole length between the point 
of severanre and the musde or skin they go to. 
'riicn at once the cut ends of the nerve-fibres start re- 
grow ing from the point of severance, although for years 
they have given no sign of growth. The fibre, so to say, 
tries to grow out to reach to its old far-distant muscle. 
There are difficulties in its way. A multitude of non- 
nervous repair cells growing in the wound spin scar 
tissue across the new fibre’s path. Betw'een these alien 
cells the new nerve-fibre threads a tortuous way, avoid- 
ing and never joining any of them. This obstruction it 
may take many days to traverse. Then it reaches a 
region where the sheath-cells of the old dead nerve- 
fibres lie altered beyond ordinary rec ognition. But the 
growingfibrc recognises them. It joins them and, tunnel- 
ling through endless chains of them, arrives finally, 
after weeks or months, at the wasted mii.scle-fibres which 
seem to have been its goal, for it connects with them at 
once. It pierces their covering membranes and re- 
forms with their substance junctions of characteristic 
pattern resembling the original that had died weeks or 
months before. Then its growth ceases, abruptly, as it 
began, and the wasted muscle recovers and the lost 
function is restored. 

Can we trace the causes of this beneficent yet so 
unaccountable reac'tion ? flow is it that severance can 
start the nerve re-growing. How does the nerve-filirc 
find its lost muscle microscopically miles away ? What 
is the mechanism that drives and guides it ? Is it a 
chemotaxis like that of the anthero/.ooid in the botanical 
experiment drawn towards the focus of the dissolved 
malic acid ^ If so, there must be a marvellously 
arranged play of intricate sequences of chemically 
attractive and repellent substances dissolved suitably 
point to point along the tissue. It has recently been 
stated that the nerve-fibre growing from a nerve-cell 
in a nutrient field of graded electrical potential grows 
strictly by the axis of the gradient. Some argue for 
the existence of such potential gradients m the growing 
organism, ( ertainly nerve regeneration seems a return 
to the original phase of growtli, and pieces of adult 
tissue removed from the body to artificial nutrient 
media in the laboratory take on vigorous growth, 
l^rof. Champy describes how epithelium that in the 
body is not grow ing, when thus removed starts growing. 
If freed from allfibrous tissue, its cells not only germinate, 
hut, as they do so, lose their adult specialisation. In 
nerve regeneration the ncrve-shcath cells, and to some 
extent the muscle-cells which have lost their nerve-fibre, 
lose likewise their specialised form, and regain it only 
after touch with the nerve-cell has been re-established. 
So similarly epiiheliiuH and its connective tissue 
cultivated outside tlic Ijody together both grow and 
both retain their specialisation. The evidence seems 
to show that the mutual touch between the several cells 
of the body is decisive of much in their individual 
shaping and destiny. The severance of a nerve-fibre 
is an instance of the dislocation of such a touch. It 
recalls well-known experiments on the segmenting egg. 
Destruction of one of the two halves produced by the 
first segmentation of the egg.results in a whole embryir 
from the remaining half-egg ; Irut if the two blastomeres, 
though ligated, be left side by side, each then produces 
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yielding but a half embryo. The hefye^sev^^ahde seem% 
to break a 'lhirtual connexion which restrained' cell 
.growth and maintained cell differentiation. ' 

It may be said that the nerve-sheath cells degrade 
because the absence of transmission of nerve impulses 
leaves their fibre functionless. But they do not degrade 
in the central nerve-piece, although impulses no longer 
pass along the afferent fibres . This mechanism of recon- 
struction seems strangely detached from any direct 
performance of function. The sprouting nerve-fibres 
of a motor nerve with impulses for muscular contraction 
can by misadventure t ake their way to denervated skin 
instead of muscle. They find the skin-cclls the nerve- 
fibres of which have been lost, and on these they bud 
out twigs, as true .sensory fibres would do. Then, 
seemingly satisfied by so doing, they desist from further 
growth. The sense-cells, too, after this misunion, regain 
their normal features. But this joining of motor nerve- 
fibre with sense-cell is functionless, and must be so 
because the directions of functional (’onduction of the 
two are incompatible. Similarly a regenerating skin- 
nerve led down to muscle makes its union with muscle 
instead of skin, though the union is a functional misfit, 
and cannot subserve function. Marvellous though 
nerve regeneration be its mechanism seems blind. Its 
vehemence is ju.st as great after amputation, when the 
parts lost can of course never be re-reached. Its blind- 
ness is sadly evident in the suffering caused by the 
useless nerve-sprouts entangled in the scar of a healing 
or healed limb-stump. 

There i.s a great difference, however, between the 
growth of such regeneration and the growth impulse in 
pieces of tissue isolated from the body and grown in media 
outside. With pure cultures, in the latter case, Prof. 
Champy says the growth recalls in several teatures that 
of malignant tumours, fur example, multiplication of 
cells una( companied i)y formation of a specialised adult 
tissue. A piece of kidney cultivated outside the body 
de-differentiates, to use his term, into a growing mass 
unorganised for renal function. But with conncitive- 
tissue cells added even breast-cancer epithelium w'lll in 
cultivation grow in glandular form. New ground is 
being broken in the experimental control of tissue 
growth The report of the Imperial Cancer Research 
Fund mentions that in cultivation outside the body 
malignant cells present a difipK'ulty that normal cells do 
not. To the malignant cells the nutrient soil has to be 
renewed more frequently, because they seem rapidly to 
make the soil in which they grow poisonous to them- 
selves, though not to normal cells. The following of all 
clues of difference between the merhanism of malignant 
growth and of normal is fraught with importance which 
may be practical as well as theoretical. 

The regenerating nerve rebuilds to a plan that spells 
for future function, but throughout all its steps prior to 
the time when it actually reaches the muscle or skin, 
no actual performance of nerve-function can take place. 
What is constructed is functionally useless until the^ 
whole is complete. So similarly with much of the con- 
struction of the embryo in the womb for purposey of a. 
different life after emergence from the womb ; Of the 
lung for air-breathing aftgr birth ; of the reflex con-, 
^ traction in the foetal child -of The eyelids to protect the'' 
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neryouff system in its repair, as in its original growth, 
shpws us a mechanism working through phases of non- 
functioning preparation in order to forestall and meet 
a future function. It is a mechanism against the 
seeming prescience of which is to be set its fallibility 
and its limitations. The “ how ” of its working is at 
present chiefly traceable to us in the steps of its results 
rather than in comprehension of its intimate reactions ; 
as to its mechanism, perhaps the point of chief import 
for us here is that those who are closest students of it 
still regard it as a mechanism. If “ to know ” be “ to 
know the causes ” wc must confess to w'ant of knowledge 
of how its mechiuiism is contrived. 

If we knew the wliole “ how ’’ of the production of 
the body from egg to adult, and if we admit that every 
item of its organic machinery runs on physical and 
chemical rules as completely as do inorganic systems, 
will the living animal present no other problematical 
aspect ? The dog, our household friend — do we exhaust 
its aspc('ts if in assessing its sum-total we omit its mind ? 
A merely reflex pet would give little pleasure even to 
the fondest of us. True, our acquaintance with other 
mind than our own can only be by inference. We may 
even hold that mind as an object of study does not come 
under the rubric of Natural Science at all. But this 
Association has its Section of Psychology, and my 
theme of to-night was chosen partly at the suggestion 
of a late member of it, Dr. Rivers, the loss of whom we 
all deplore. As a biologist he viewed mind as a bio- 
logical factor. Keeping mind and body apart for 
certain analytic purposes must not allow us to forget 
their being set together when we assess as a w'hole even 
a single animal life. 

Taking as manifestations of mind those ordinarily 
received as such, mind docs not seem to attach to life, 
however complex, where there is no nervous system, nor 
even where that System, though present, is little 
dev cloned. Mind becomes more recognisable the more 
the nenc-system is developed ; hence the difhculty of 
the twilit emergence of mind from no mind, which is 
repeated even in the individual life hi.stor}n In the 
nervous system tliere is what is termed localisation of 
liHK'tion -relegation of different works to the system’s 
different parts. This localisation shows mentality, in 
tlie usual acceptation of that term, not distributed 
broadcast throughout the nervous system, but restricted 
to certain portions of it ; for example, among verte- 
brates to what is called the forebrain, and in higher 
vertebrates to the relatively newer parts of that fore- 
brain. Its chief, perl^ps its sole, seat is a comparatively 
modern nervous striu’ture superposed on the non-mental 
and more ancient other nervous parts. The so-to-say 
mental portion of the system is placed so that its 
commerce with the body and the external world occurs 
only through the archaic non-mental remainder of the 
system. Simple nerve impulses, their summations and 
interferences, seem the one uniform ofiice of the nerve- 
system in its non-mental aspect. To pass from a nerve 
impulse to a psychical event,a .sense-impression, percept, 
or emotion is, as it were, to step from one world to 
another and incommcnsura,ble one. We might expect, 
then, places O^l^anaitigfn J!rom, its non-n^e^t 


men^l regions the brain would exhibit some 
j^^e qf structure. But it is not so ; in the 
mental parts of the brain thereTs nothing' but the same 
bid structural elements, set end to end, suggesting the 
one function of the transmission and collision of nerve 
impulses. The structural inter-connexions arc richer, 
but that is merely a quantitative change. 

I do not want, and do not need, to stress our inability 
at present to deal with mental actions in terms of 
nervous actions, or vice versa. Racing the relation 
borne in upon us as exi.stent tietween them, however, 
may we not gain some further appreciation of it by 
reminding ourselves even briefly of certain points of 
contact between the twm } Familiar as such points are, 
I will mention rather than dwell upon them. 

One is the so-called expression of the emotions. The 
mental reaction of an emotion is accompanied by a 
nervous discharge which is more or less characteristic 
for each several type of emotion, so that the emotion 
can be read from its bodily expression. This nervous 
discharge is involuntary, and can affect organs, such as 
the heart, which the will cannot reach. Then there is 
the circumstance that the peculiar ways and tricks of 
the nervous machinery as revealed to us in the study 
of mere reflex reactions repeat themselves obviously in 
the working of the machinery to which mental actions 
are adjunct. The phenomenon of iatigue is common to 
both, and imposes similar disabilities on botli. Nervous 
exhaustion and mental exhaustion mingle. Then, as 
ofi^set against this disability, there exists in both the 
amenability to habit formation, mere repetition within 
limits rendering a reaction easier and readier. Then, 
and akin to this, is the oft-remarked trend in both for a 
reaction to leave behind itself a trace, an engrain, a 
memory, the reflex engram, and the mental memory. 

How should inertia and momentum affect non- 
matenal reactions ? Quick though nervous reactions 
are, there is alwajs eudly observed delay between 
delivery of stimulus and appearance of the nervous end 
effect ; and there is always the eharacter that a reaction 
once set in motion does not cease very promptly. Just 
the same order of lag and overrun, of want of dead-beat 
character, is met in sense-reactions, 'fhe sensation 
outlives the light which evoked it, and the stronger the 
reaction the longer the sensation persists. Similarly 
the reflex after-discharge persists after the stimulus is 
withdrawn and subsides more slowly the stronger the 
reaction. The times in both are of the same order. 
Again, a reflex act which contracts one muscle commonly 
relaxes another. I’lven so, with rise of sensation in one 
part of the visual field commonly occurs lapse of sensa- 
tion in another. The stoppage is in both by inhibition, 
that is to say, active. Then again, two lights of opposite 
colour falling simultaneously and correspondingly 
on the two retinae will, according to their balance, 
fuse to an interrhediate tint or see-saw back and 
forth between the one tint and the other. Similarly 
a muscle impelled by two reflexes, one tending to 
contract it, the other to relax it, will, according to 
the balance of the reflexes, respond steadily with an 
intensity which is a compromise between the two, or 
see-saw rhythmically from extreme to extreme of the 
two opposite influences. • 

Reflex acts commonly predispose to their opposites ; 
’ lus the visual impression of one colour predisposes to 
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that of its opposite. Again, the position of the stimu- 
lated sensual point acts on the mind — hence the light 
seen or the pain felt is referred to some locus in the 
mind’s space-system. Similarly the reflex machinery 
directs, lor example, the lim]> it moves towards the 
particular spot stimulated. Such spots in the two 
processes, mental and non-mental, correspond. 

C’haracteristic of the nervous machinery is its arrange- 
ment in what Ilimhlings Jackson called “ levels,” the 
higher levels standing to the lower not only as drivers 
hut also as restiainers. Hence in disease underaction 
of one sort is accompanied by overaction of another. 
I'hus in the arm affected by a cerebral stroke, besides 
loss of willed — that is higher level — power in the finger 
muscles, there is m otlier muscles involuntary over- 
action owing to escape of lower centres from control 
by the higher which ha\c been destroyed. Similarly 
with the sensory effects; of skin sensations some are 
painlul and some not, tor example, touch. The seat of 
the latter is of higher level, cortaal ; of the former 
lower, sul)-corti('al. When cerebral disease break.s the 
path between the lugher and the underlying level a 
result IS impairment of touch sensation Init heightening 
of pain sensation in the affected part. The sensation 
of touch, us Dr. Head sa\s, restrains that ot pain. 

Thus features of nervous working resemble over and 
over again mental activities. Is it mere metaphor, then, 
when we speak of mental attitudes as well as bodily ? 
Is it mere analogy to liken the warped attitude of the 
mind in a ps\ choneurotic sufferer to the warped altitude 
of the body constrained by an internal potential pain ? 
Again, some mental events seem spontaneous ; in the 
nervous system some impulses seem generated auto- 
matically irom within. 

It may be-said oi all these similarities of time-relation 
and the rest between the ways of the nervous system 
and such simpler wavs of mind as I lierc venture on, 
that they exist because the ojicrations of the mental 
part of the nervous system communicate with the 
exterior only through the non-mental part as gateway, 
and that there the leatures of tlie nervc-machinery are 
impressed on the mind's working But that suggestion 
does not take into account the fact that the higher and 
more complex the mental process, the longer the time- 
lag, the more incident the iatigue, the mure striking the 
memory character, and .so on. 

All this .similarity does but render more suecini't the 
okl enigma as to the nexus between nerve impulse and 
mental event. In the proot that the working ot the 
animal mechanism contorms with the first law of 
thermodynamics is it possible to say that ps\chical 
events are evaluated in the balance sheet drawn up 
On the other hand, Mr. Barcroit and his fellow-observers 
in their recent ph)’siologic'al exploration of life on the 
Andes at 14,200 ft. noted that their arithmetic as well 
as their muscles were at a disadvantage ; the low 
oxygen pressure militated against both. Indeed, we 
all know that a few minutes without oxvgen, or a few 
more with chloroform, and the psychic’al and the 
nervous events will lapse together. The nexus hetw cen 
the two sets of events is strict, but for^ comprehension of 
its nature we still recjuire, it scertis, c'omprehension of 
the unsolved mystery of tho “'Tow ” of life itself. A 
shadowy bridge between them may lie perhaps in the 
reflection that for the observer himselLthe physical 
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phenomena he observes are in the last resort 
psychical. 

The practical man has to accept nervous function as 
a condition for mental function without concerning 
himself about ignorance of their connexion. We know 
that with structural derangement or destruction of 
certain parts of the brain goes mental derangement or 
defect, while derangement or destruction of other parts 
of the nervous system is not so aci'ompanied. Decade 
by decade the connexion between certain mental per- 
formances and certain cerebral regions becomes more 
definite. Certain impairments of ideation as shown by 
forms of incomprehension of language or of familiar 
objects can help to diagnose for the surgeon that part 
of the brain which is being compressed by a tumour, 
and the tumour gone the mental disabilities pass. 
Similarly those who, like Prof. Fdliot Smith and Sir 
Arthur Keitli, recast the shape of the cerebrum from 
the cranial remains of prehistoric man, can outline for 
us something of Ins mentality from examination of the 
relative development of the several brain regions, using 
a true and scientific phrenology. 

Could we look quite naively at the question of a seat 
for the mind within the body we might perhaps suppose 
it diffu.sed there, not localised in any one particular part 
at all Tliat it is localised and that its localisation is in 
the nervous system — can we attach meaning to that 
fart The nervous system is that bodily system the 
special office ot which, Irom its earliest appearance 
onward throughout evolutionary history, has been more 
and more to weld together the body’s component parts 
into one consolidated mechanism reacting as a unity to 
the changeful world about it. More than any other 
system it has constructed out of a collection of organs 
an individual of unified act and experieme. It repre- 
sents the acme of accomplishment ot the integration of 
the animal organism. That it is in this system that 
mind, as we know it, has had its beginning, and with 
the progressive development of the system has developed 
stcf) for step, IS surely significant. So it is that the 
portion in tin?) system to which mind transcendcntly 
attaches is exactly that where are ('arried to their 
highest pitch the nerve-actions which manage the indi- 
vidual as a whole, especially in his reactions to the 
external world. There, in the brain, the integrating 
nervous centres are themselves fuither (ompounded, 
inter-connected, and re-iombined for unitary functions. 
The cortex of the forebram is the main seat of mind. 
That cortex with its twin halves corresponding to the 
two side-halves of the body is really a single organ 
knitting those halves together by a still further knitting 
together of the nervous system itself. The animal’s 
great integrating system is there ijBll further integrated 
and this .supreme integrator is the seat of all that is 
most cleaily inferable as the animal’s mind. As such 
it ha.s spelt biological success to its possessors. From 
small beginnings it has become steadily a larger and 
larger feature of the nervous system, until in adult man 
the whole remaining portion of the system is relatively 
dwarled by it. Itis not without significance, perhaps, that 
in man this organ, the brain cortex, bifid as it is, shows 
unmistakable asjmmetry. Man is a tool-using animal, 
and tools demand asymmetrical, though attentive and 
therefore unified, acts. A. nervous focus unifying such 
motor function will, in regard to a laterally bipartite 


NATC/RE 



September 9, 1922] 


NATURE 


351 


organ, tend more to one half or the other and in man’s 
cerebrum the preponderance of one-half, namely, the 
left, over the other may be a sign of unifying function. 

It is to the psychologist that we must turn to learn 
in full the contribution made to the integration of the 
animal individual by mind. But each of us can recog- 
nise, without being a professed psychologist, one 
achievement in tliat direction which mental endowment 
has produced. Made up of myriads of miiToscopic 
cell-lives, individually born, feeding and breathing 
individually within the body, each one of us never- 
theless appears to himself a single entity, a unity 
experiencing and acting as one individual. In a way 
the more far-reaching and many-sided the reactions of 
which a mind is capable the more need, as w'ell as the 
moie scope, for their consolidation to one. True, each 
one of us is in some sense not one self, hut a multiple 
system of selves. Yet how closely those selves are 
united and integrated to one personality. Even in 
those extremes of so-called double personality one of 
their irnstifying features is that the individual seems 
to himseli at any one time wholly cither this personality 
or that, never the two commingled. The view that 
regards hysteria as a mental dissociation illustrates the 
integrative trend of the total healthy mind. Circum- 
stances can stress m the individual some, perhaps lower, 
instinctive tendency that conflicts with what may be 
termed his normal personality. This latter, to master 
the (onflicting trend, can judge it in relation to his mam 
self\s general ethi('al ideals and duties to sell and the 
community. Thus mtellectualising it, he can destroy 
it or consciously subordinate it to some aim in harmony 
with the rest oi his personality. By so doing there is 
gam in jiower ot will and in personal coherence of the 
individual. Hut if the morbid situation he too stiong 
or the mental sell too wTak, instead ol thus assimilating 
the Luntentious element tlie mind may shun and, so to 
say, I'ndeavoiir to ignore it. 'I'hat way lies danger. 
The discordant laitor escaped from the sway of the 
conscious mind produces stress and strain of the con- 
scious sell ; hence, to use customary terminology, dis- 
sociation 01 (he sell sets in, bringing in its train those 
disabilities, mental or nervous or liotli, which c'harac- 
teiise the suftercr from hysteria. The normal action ol 
the mind is to make up bom its com[)onents one unified 
personality When we rememlier the manifold com- 
plexity ol composition of the human individual, can we 
observe a greater examjile of solidarity of v\orking of an 
oiganism than that presented by the human induidual, 
intent and concentrated, as the jdirase goes, ui)on some 
higher at t of strenuous will? Bhysiologa ally the 
supreme development of the brain, psychologically the 
mental })owcrs attachirm thereto, seem to represent 
from the biologuVal standpoint the very culmination ot 
the mteguition of the animal organism. 

1 he mental attributes of the nervous system would 
be, then, the coping-stone of the construction of the 
individual. Surveyed m their broad biological! aspect, 
wc see them carrying integration even further still, 
fhey do not stop at the individual ; they proceed beyond 
the individual ; the> integrate, from indi\'iduals, com- 
munities. When we review, so far as we can judge it, 
the distribution of mind within the range of animal 
forms, we meet two peaks oi its development — one in 
insect life, the other in the vertebrate, with its acme 
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finally in man. True, in the insect the type of mind is 
not rational but instinctive, whereas at the height of its 
vertebrate development reason is there as well as 
in.stinct. \'et in both one outcome seems to be the 
welding of individuals into societies on a scale of organ- 
isation otherwise unattained. The greatest social 
animal is man and the powers that make him so arc 
mental ; language, tradition, instinct tor the jireserva- 
tion of the community, as well as foi the preservation of 
the individual, reason a<'tualed bv ('motion and .senti- 
ment, and controlling and welding egoistic and altruistic 
instiiK ts into one broadly harmonious, instinetive- 
rational heliav'iour. Just as the organisation of the 
cell-eolony into an animal indi\'idnal re('ei\ es its highest 
contribution from the nervous system, so the further 
combining of animal individuals into .i multi-individual 
organism, a .soiial community, merging the interests of 
the individual in the interests of the group, is due to the 
nervous system’s crowning attributes, tlu* mental. 
That this integration is still in pnness, still developing, 
is obvious from the w'hole course of human pre-history 
and history. The hiologu'al study ot it is essentially 
psychological ; it is the scope and ambit of social 
psychology. Not the least interesting and important 
form of .soc ial psvi'hologv is that u'lativc'lv new one, 
dealing with the stresses and demands that oiganised 
industry make.s upon the individual as a unit in the 
community of our day and with the readjustments it 
asks from that community. 

To resume, then, wc may, 1 think, condude that in 
some of its aspects animal life presents to us inec'hanism 
the “ how ” ol which, despite many gaps in our know- 
ledge, is fairly explicable Of not a few of the proc esscs 
of the living bocly, such as muscular contraction, the 
c iiTLilalion of the blood, the respiratory intake* and out- 
put by the lungs, the nerv’ous impulse and its jcnirney- 
mgs, we may fairly feel, from what w-e know of them 
already, that further application of ph\si('s and 
chemistry wall furnish a competenl key We may 
suppose that in the same sense as we tan chum to-day 
that (he principles of a gas-eiigme or an electro-motor 
are comprehensible, so will the bodily working in such 
met hanisms be understood by us. and indeed are largely 
so already. It may A\ell be possible to understand the 
prim iple ot a mc^ hanism wliK h we have not the means 
or skill oursedves to eonstniet ; for example, we cannot 
const rucl the atoms of a gas-engine 

Turning to other aspects ot animal mechanism, such 
as the shaping ol the animal body, the conspiring ot its 
slruclural units to compass later functional ends, the 
predelerminalion of spe( ific growth from egg to adult, 
the fircdetci mined natural term ol existence, these, and 
their intimate mechanism, w'c are, it seems to me, 
despite many brilliant mcjuiries and incjiiirers, still at a 
loss to understand. The steps of the results are knowm, 
but the springs of action still lie hidden Then again, 
the “ how ” of the mind’s connexion with its laxlily 
place secm.s still utterly enigma. Similant) or identity 
in lime-relations and in certain other Wiiys between 
mental and nervous processes does not c-nlighten us as 
to the actual nature of the connexion existing between 
the two. Advance in biological science does but serve 
to stress further the strictne^ss ot the nexus between 
them. 

Great differences of difficulty therefore confront our 

. 
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understanding of various aspects of ^mal life. Yet/ 
tlic living rreature is fundaJhrtetttally a unity. In tiy^g ; 
to make the “ how ” of an animal existence intelligible 
to our imperfert knowledge we have, for puqwses of ' 
study, to separate its whole into part-aspects and part- 
mechanisms, l)ut that separatfon is artificial. It is as 
a whole, a .single entity, that the animal, or for that 
matter the plant, has finally and cs.sentially to be 
cnvi.siiged. . We cannot really understand one part 
without the other, ( an we suppose a unified entity 
whi('h is part mechanism and part not } One privilege 
open to the human intellect is to attempt to comprehend, 
not leaving out of account any of its properties, the 
“ how ” ol the living creature as a whole. The proldem 
is ambitious, but its importance and its reward are all 
the greater it we seize and attempt the full width of its 


sc6j^// ,J]tf ,the biological^ynt^ of (he individual it 

fe. &n^ruj^d T^th ndiidi;;^triJOdud^ ^mihatipn'of 
.*man hinlself as Acting undei a trend and, 
process which is conibinipg individuals into multi- 
individual organisation, a social organism surely 
in the history of the world. This biological trerid and/ 
process is constructing a social organism the cohesion of*' > 
which depends mainly on a property developed so ■ 
specifically in man as to be, broadly speaking, his alone, 
namely, a mind actuated by instincts but instrumented ; 
w'ith reason. Man, often Nature’s rebel, as Sir Ray 
Lankestcr has luminously said, can, viewing this great 
supra-individual process, shape his course conformably 
with it even as an individual, feeling that in this case • 
to rebel would he to sink lower rather tlian to continue 
liis own evolution upward. 


Scientific Problems and Progress. 

Addresses of Presidents of Sections of the British Association. 


The Theory of Numbers. 

In his presidential address to Section A (Mathematics 
and Physics), Prof. G. H. Hardy propounded a .series 
of five problems of general interest in the theory of 
numbers, which are ,',till awaiting .solution. 

(a) When is a number the sum of two cubes, and what 
iS the number of its representations 1 The density of the 
distriiiution ol such numbers tends to zero as the 
number tends to infinity, luit iv' simple criterion by 
which these numliers can be recognised is known. The 
least number expressible in more than one way as a 
.sum ot two cubes is 1729, which is 12®+ or To^-t-9^ 
Four representations of 19x363510^ are known, and 
this is apparently the largest number of such forms 
which has been obtained. 

ih) Is every targe number the sum of five cubes ? Two 
numbers, 23 and 239, require nine (ubes; there are 
fifteen numbers reijuiring eight, and 121 numbers 
requiring seven, the largest ol the latter being 8042. 
Si.\-cube numbers probably disappear before reaching 
1.000,000, and possibly five-cube numbers also dis- 
appear. but in huge numbers, for four-cube numbers 
jiersist lor ever. 

(r) Is 2^^'^ ' 1 prune? This problem belongs to the 
theory of th(' so-called “ jierlect ” numbers, each of 
w'hich is the sum of all its divisors iiuJuding unity. 
The number 2”- i can be prime only when n is prime, 
and 137 IS the least value of n tor which the answer is 
still doubtful. Two other problems connected with 
the perfect numbers, for which solutions arc still sought 
are : ( an a perfect numlier be odd ? .ind, are there an 
infinite numbi r of perfect numbers ? 

{d) Are there infinitely many prunes of the form i ? 
'fhe general distribution of jirimes is, in all e.ssentials, 
solved, but much remains to be done among numbers of 
special form. The form n^ + \ is the simplest case of 
the general form an^ f ibn + r, and although an approxi- 
mate formula, wliich has been well tested, has been 
obtained for determining the number of primes, there 
is no immediate prospect of an accurate proof. 

(e) Are there infinitely many prime pairs y p, pA2 ? 
This is a particular case" of the question whether apy^' 
group of primes recur indefinitely, o^Ap^arenthf' 'all 
possible groups recur for ev«jwit|i 
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and so far as the first million numbers are concerned, 
the proposition has been tested, but there is no rigid 
proof of its accuracy. 

Chemistry of the Sugars. 

Principal Irvine spent the first part of his 
address to Section B (Chemistry) in discussing the 
new responsibilities which devolve upon scientific 
chemists who lake advantage of the facilities offered 
by the Department of Scientific and Industrial Re- 
se.irch (see Nature, July 22, p. 131). 

The sec'ond section of the address was devoted to an 
account of how investigations on the .sugars carried out 
in the St. Andrews’ Laboratories for many years are 
being developed so as to include the structural pro'lilems ^ 
of the polysaccharides. These compounds are shown 
to be composed of compar<ilivcly simple units, as 
indicated below. 

Cellulose.— a-CdMone gives a trimethyl derivative as 
the maximum substitution product, and this in turn 
yields on hydrolysis only 2-, 3-, 6-trimethyl glucose. 
The simplest lormula for cellulose would thus be an 
anhydro-di-glucose, each hexose residue being sub- 
stituted in positions i and 5, but, in order to accom- 
modate the yield oi cellobiose obtained from cellulose, 
the molecule for tlie latter is held to be that of a tri- 
(i-, 5-anhydroglLicnsc). 

Starch . — The methylation of starch gives a product 
vvhich contains seven methyl groups for every unit of 
eighteen carbon atoms. These are distributed in such 
a manner that one glucose residue contains three methyl 
groups, while two such groups are present in each of 
the remaining glucose residues. Starch is thus based 
on an anhydro-trisaccharide to which a structure has 
been ascrilied. 

Inulin . — This polysaccharide is known to be com- 
posed entirely of y-fructose residues, and each of these 
has now been shown to be identical in structure. It is 
in the meantime premature to say if inulin is derived' 
from the simple unit or from the double or 

triple multiple of this, but in any event the y-ketose 
residues are s)'mmetrically disposed. 

A dose structural relationship has thus been estab- 
lished between (a) cellulose anjd starch, (b) starch and 
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PpYSlOGRAPHY OF STAMPS : " 

tHE pur^>ortof address d^yered by^. 

Prof. P.^ F. Kendall to Section C (Geolo^o’’) was to show 
' that coal seams are the result of growth and accumula- 
tions of peat, in situ, and that all the phenomena of the 
.'British coal-measures can be explained upon tins 
hypothesis, with the necessary implication of great 
' deltaic swamps. 

The English coal-measures consist of fresh -water 
muds and sands with occasional intercalations of 
marine sediments of relatively small amount. This 
theory is in full accord with what is known of modern 
swamps and deltas. Two types of sandstones occur ; 

, one, having the form and arrangement of deltaic sand- 
banks, is often of wide extent, the other taking the 
form of meandering river-channels which may cut out 
an entire seam, producing a “ wash out.” One such 
example, in which 90 ft. of normal measures and large 
areas of coal are replaced, was mentioned. 

The splitting of coal-seams is attributed in some 
cases to contemporary river-erosion, and in others to 
local sags, drowning the vegetation and interrupting 
coal growth. Effects of contemporary earthquakes 
are recognusable in many seams and districts. They 
take tlic form of “ lurched ” margins of wash-outs, 
casts of sand-fountains, sandstone dykes, ” .swillies,” or 
trougl)-likc inflexions of seams, and contemporary 
faults affecting lower and not upper seams. All the.se 
effects are of earlier date than the ordinary faulting 
of the strata. 

■ In discussing the various types of material which 
constitute coal-seams, stress was laid on the distinction 
between coal and cannel. The explanation of “ coal 
balls ” pHjposed by Slopes and Watson is accepted 
with the I'orollary that the constituent plants must, 
in .some ('ases, have grown in salt water. 

Tn ronclusion attention is directed to the phenomenon 
of < leat, that is, the system of jointing in coal, tlie one 
( oal-measurc phenomena lor which there is no obvious 
modem parallel. Observation of its direction all over 
the world i ul in deposits of all ages, from Carboniferou.s 
to Pleistoceii' , shows an ovcrwdielming preponderance 
ol \ W.-S.E. in the northern hemisphere and K E - 
S.W. in the soutliern. This seems to be in some way 
1 elated to the eaith’s planetaiy role, but data are not 
\et sufficiently complete to justify the toimulation of 
a theory. Every morsel of coal, even a single leat of 
cordaites of an inch in thickness, exhibits a regular 
('lent in the specified direction, 'riie absence of cleat 
in anthracite is held to explain the low ash pei rentage. 
Jointing, cojnparable to cleat and agreeing in direction, 
occurs in some limestone.s. 

• 

The Progression of Life in the Ska 

In his address to Section 1) (Zoology) the president, 
Dr. E. J. Allen, first discussed the theory that life in 
the world had its origin in the sea, referring to recent 
.woik by Baly on the formation of formaldeliydc and 
sugars by the action of light of ^hort wave-length on 
< arbonic acid and water, and to the views expressed by 
Church on the building up of an autotrophic flagellate 
from the ions present in sea- water. An account was 
given of work on the culture of marine diatoms, showing 
the necessity ^ the '.presence^ of ^ traces . of organic 


before healthy growth of plant life took place. 
jfrThey passage ffpm planf 'to animal nutrition was 
'illustrated by the chiw'soinonad Pedinella. A .similar 
change in nutrition was described amongst the Dino- 
flagellatcs. The line of progression Irora the flagellates 
to the metazoa probably proiecded through the 
coelenterates, which represent the highest stage attained 
by the primary plankton or. free-swimming animals. 
Further development took place when the latter 
established a connexion with the sea-holtom. Many 
of the bottom-living animals subsequently again 
adopted the free-swimming habit, and gave rise to the 
various groups of animals found in the plankton to-day. 
Fishes were probably evolved in rivers, and developed 
their swimming powers to resist the action of the current. 

The conditions controlling the production of organic 
food material in the sea were discussed and some 
account given of the food-chain from the diatom 
and peridinian to the fish. Recent w'ork by Hjort 
and Drummond was described, on the proci action of 
vitamin by marine plankton diatoms, and the passage 
of this growth stimulant through their food into the 
bodies of fishes, where it is found in the oil of the liver 
and subsequently in the ovary. In conclusion it was 
urged that for the solution of problems dealing with 
practical fisheries the life of the sea must be studied 
as a whole. 


Human Geography. 

Dr. Marion NewbiginIs address to Section E 
(Geography) was on “ Human Geography : First 
Principles and Some Applications.” Geographers are 
agreed that there is a definite human geography, 
hut little attention lui.s been given to the problem as 
to the precise way in which man’s respon.se to environ- 
mental conditions differs from that ot animals, Since 
man once run into a number of species -or even of 
genera— it Is olivious that there was once a time when 
there was no distinctively human response, when 
adaptation led to specific differentiation, just as it 
does among animals. But since all living men now 
belong to one species, it is dear that this time has 
passed. Its passing appears to be associated with the 
tact that growing intelligence meant that the barriers 
to distribution which limit the movements ot animals 
ceased to lunclion. This in its turn might have meant 
that human evolution stopped, that man eea.sed to 
lie adapted to any particular habitat because fitted 
tor all, were it not that the fac tors ot fixation and 
isolation, so important in the case of the low'er organ- 
isms, began to act in a new w'uy. With the growth of 
cultivation, communitie.s became fi.xed to particular 
areas, and if the isolation wa.? suflicient to ensure the 
necessary continuity and protection during the early 
stages, a communal as distinct from an individual 
adaptation appeared. The second part of the address 
dealt with applications of these general principles to 
the chief foci of civilisation in Europe and the adjacent 
lands. Thus the causes which promoted the origin, 
growth, and decay or modification ol the successive 
cultures of the great river valley’s, of the Mediterranean 
seaboard, and of the forest belt of Western Europe 
were considered, and the peculiar difficulties encountered 
in establishing stable communities in the steppe lands 
of Eastern Europe discussed briefly. 
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Railway Problems of Australia. 

The presidential address to Section G (Engineering), 
b) Prof. T. Hudson Beare, was on “ Railway Problems 
in Au.stralia.” Two great problems have to be faced 
by the Commonwealth — (i) the unification of the 
existing railway gauges, and (2) the joining up of 
the tropical areas of Northern Australia by a system 
of railway.s linking up with the railway systems of 
the southern and eastern areas of the continent. 

(1) 'I'he first a problem which has been prominent 
siiK'c 18H8 ; up to the present no satisfactoiy solution 
has been found. Various Royal ('ommissions have 
in(|uircd into the matter, and the only point which 
has been didiiiitcly settled is that the standard gauge 
shall l)e 4 It. 81 in. In 1021 a Royal Commission 
made tw'o jiroposals— (i) to concert the mam railway 
S)'stem connecting the various capitals from Fremantle 
to Brisbane to a uniform 4 ft, 81 in. gauge, the length 
of track being soinewhcK' aliout 3300 miles, the 
estimated (ost of (oiuersion and of the necessary new 
lines being 10,000,000/., wliidi would be increased to a 
total of 21.500,000/ if all the 5 ft. 3 in. lines in 
Victoria and South Australia were simultaneously 
converted to 4 ft. 81 in. , (2) to toiivert the w'hole 
Australian railway sc stem to 4 ft. 8J in.— this the 
Coniimssion estimated cvnuld (ost about 57,000.000/., 
but this estimate has not been aicepted bv the State 
railcvay authorities, and the Premier of South Australia 
at a recent conference stated that he was of opinion 
that the total ( ost would not be far short of 100,000,000/, 
sterling. It some mechanical dec ice lor ocercoming 
the break-of-gauge diltuiilties could be evolcecl. the 
need for the exfH'nditure of this enormous sum would 
be postjinned to a peiiod when it is to be hoped costs 
of constructional work would be greatly reduced. 

(2) When the Commonwealth took over the Northern 
T'enitorc fioin the State of South Australia on January 
I, 19T1, an agreement evas entered into between the 
Common wc'alth and the South Australian Govern- 
ment to the effed that the ('ommonwealth Govern- 
ment should loiistriict a north-, south railcvay connect- 
ing Port Darcvin ccith Adelaide, It evas agreed to 
construct a railcvay line from a point on the Jkirt 
Darwin and Pine Creek railcvay southwards to a point 
on the northern boundary of South Australia proper, 
and a railway northward trom a jioint on the Port 
Augusta and Ooclnadatta railway to connect evith the 
other portion of the line at a jioiiit on the northern 
boundary of South Australia proper. Up to the present 
no definite steps hac e been taken to carry out this agree- 
ment. but the Commonw ealth Joint Standing ( ommittee 
of Public Works last >ear appointed a sub-committee 
to investigate the countre of this route and to take 
evidence. The Commonwealth Engineer for Wavs 
and Works submitted two alternative transcontinental 
routes : (a) a direct north-south line with the necessary 
branches to connect it with the Queensland railways, 
cstinfated cost about 16,000,000/., and {b) the eastern 
route, estimated cost about 14,300,000/ , to which 
must be added an additional sum of about 1,500,000/. 
if the existing 3 ft. 6 in. line from Port Augusta 
to Oodnad/itta was extended to Alice .Springs in order 
to open up the McDonriel Range c’ountry lor closer 
settlement. The urgency for a prompt decision in 
regard to the route of the ncjrth-south line- ij^rought 
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out by the fact that at the present time the journey 
by sea from Brisbane, the nearest State capital, to 
Darwin takes longer than the sea voyage from Darwin 
to Singapore or Hong-Kong, a perilous state of things 
to the Commonwealth in certain contingencies which 
need not be more emphasised but are obvious to all 
who are fighting so strongly for the white Australia 
polic y. 

The Study of Man. 

In his presidential address to Section TI (vVnthro- 
pology) Mr, Harold Peake said that during the 
last twelv^e years an anthropological .school has arisen, 
which regards different groups of men as following, 
not one single path of evolution, but various routes 
acc'ordmg to their environment. This view has 
brought the anthropologist more closely into touch 
with the geographer, who has thereby become more 
human and less factual, has interested the .sociolo|5:ist 
and the economist, has infeited many classical scholars, 
and may even wean the historian from a too exclusive 
study of kings and politii'ians. Anthropology may be 
defined as “ the study of the origin and ev'olution of 
man and his works.” As such it must be psychological 
as well as physic-al, dynamic rather than static. Nor 
must It be limited to the study of backw'ard peoples, 
but extended to such civilised peoples as those of 
the Far East and Hindustan. MT ha\ e muc'h miornia- 
tion concerning the arts, languages, and official religions 
of these regions; too little concerning the phvsu'al 
and mental traits of their “masses,” their customs 
and actual lieliefs. Suc h ignorance leads to constant 
misunderstanding and friction, as, for example, in 
India, and this can be removed onl) by giving our 
rulers there some training in anthropology. The 
British Sc'hools at Rome and Athens have been of 
enormous value in establishing fnendlv relations. Let 
there lie a British School m India, endowed by piivate 
benefactors of both races, to act as an anthropological 
centre from whic-h would radiate a truer understanding 
of the ideals of both civilisations. 'I'he need for similar 
institutions in the Iriiropean region is painfully manifest. 
It IS, in fact, the .spirit it not the detailed facts of 
anthropology which seem most likely to lead to that 
breadth of view and deeper sympathy which liumanity 
rec|iiires. We need this not abroad alone; we have 
in these islands, as the result of successive invasions, 
various races, each with peculiarities of outlook which 
still lead to friction, 'bhese the anthropologist must 
study for the sake, not of knowledge only, but also 
for the sake of peace. 

The Efficiency of Man and the Factors 
wmicH influence it. 

In his presidential address to Section 1 (Physiology) 
Prof. Cathcart, after a brief discussion of the mean- 
ing of the term efficiency, in which he differentiated 
mechanical and industrial efficiency, went on to 
empha.sisc the intimate relation which exists between 
the efficiency of man in the physiological and industrial 
sense. There was a tendency to lay too much stress on 
organisation and machinery ; to forget the fact that 
no matter what mechanical improvements were evolved 
man was always behind the macHine, and that, therefore, 
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physiological laws must be reckoned with as an 
essential factor in industrialism. Attention was 
directed to the tremendous annual loss in time due to 
sickness and disability, and it was pointed out that 
primarily this wastage could not be charged to man 
being of unsuitable design for the work he was called 
upon to perform ; on the contrary, the physiological 
balance of the organism was beautifully designed to meet 
most \arying strains. After reference to the relation 
of the various systems, respiratory, circulatory, etc., 
to the maintenance of efficiency, Prof. Cathcart went 
on to di.'icuss the factors which, in his opinion, play 
the predominant roles in the maintenance of maximum 
efficiem y. lie believed that there were, at least, tour 
intrinsic factors, i.e. factors directly related to muscle 
mo\erni'nt — {a) the rate of the performance of the 
work, {b) tlie amount of rest offered to or taken by 
the subject, (c) the rli\ thm with whuh the w'ork wms 
perfotmed and {d) the work habits developed by the 
worker. Ife reviewed each ot these factors m turn , 
the mlliRiK'e of load and the t\pe of work (positive 
and .statu) was dealt with under the rate ot perform- 
ance, and the formation of c'onditioned reflexes in 
(’onnexion w ith rhythm and habit The more extrinsic 
factors, / c those less direc tly related to muscle effort, 
were nc'xt discussed, including the inlluenc-e ol the 
state ol nutrition and the nature of the food supplied, 
ol the work environment, and the psychic tactoi 
geneially. particular relereiiee Iieing rn.ide to monotony 
ol occujiation and the part plavc'd b\ the tem|)eranient 
ol the woikcT Other still more extiinsic lactors like 
housing, |)ersonal habits, lighting, heating, xentilation, 
etc.,, were also menticjned. The general conclusion 
reac hed w^as that although the real over-all c'ffic'ienc'y of 
the worker could not be causallv related to any single 
factor, hirther scientific investigation along ph)sio- 
logical lines, with the mutual c'o-operation of the 
enijiloyer, employc'c, and scientific workei would throw' 
much light on this most difficult and vitally important 
pioblc'in 

'I'ranspc.k 1' OF OrcjANIC Substances in Plants. 

The address to Sec tion K (Botany), by Prof. 11 II. 
Dixon, dealt with the transport of organic, substances 
in plants. Organic' substances are conveyc'd upwards 
in the using transpiration and root-jiressure currents 
The transjioit is probablv' mainly effected m the 
trachea? of the outer layers ol the wood. Ringing may 
block these channels completely or partially bv the 
introduction of air-bubhles and by exudations from 
injured cells into the lumina and walls of the tracheae. 

The dow nward transji^rt of these substances from the 
leaves to the lowTT^arts of the plant is usually assigned 
to the bast, although there is weighty experimental 
e\idenc.e that living conduits are not e.sscntial. Cal- 
culation shows that if the bast were u.scd as the conduit 
a velocjity of flow^n it of about 50 cm. per hour would 
he required. In such narrow tubes as the bast is 
composed of, with frequent cross partitions and colloid 
contents, this velocity seems quite impossible. These 
considerations render it highly probable that the 
trachea? of the wood are the patli for downward trans- 
port also. There is ample experimental evidence for 
downward as yvell as>' .upward movement of sap in the 
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tracheae. Ten.sion in the sap determines a flow from 
any source above or below. Resistance to transveise 
flow in the wood practically subdivides that tissue into 
a number of longitudinal filaments of tracheae con- 
nected anatomically at vTinous levels in the plant. 
1 ran.spiration from the upjier end of one filament may 
thus lead to a dow’iiward motion in a neighbouring one. 

There is also conclusive ev'ideiK e for this rcv’crsed 
motion in intact normal plants. 

Rei'ent work has shown that tlie transfer of 
stimuli from the receptive to the motile regions of 
plants is effected by the passage ol honnom's. In 
several cases it is certain that the hormones are ('011- 
veyed in the transpiration current Moreover, the 
movR'inent is often hasipcLd. Siuh a downward flow' 
is clearly available for the (onvcvance ol otganic food- 
stuffs as well as hormones Lotal iik leases in the 
permeability of le.if-reils will allow solutions of organic 
sLibstaiKes to pass into the trathi'a*. 'I'lic tension 
generated in the sap by the ti. inspiration ol dher leat- 
tells will draw this solution downwards in the traeheie. 
Jvxpenmental evideme for this method ol liaiisport is 
av.iilahle 'I'he \ oliim('-( luinges ut haves and parts 
ol hvives observTd during transpiiation are m all 
|)rol),d)iht y (he ri-sult ol th<‘se (hangivs m permeahihtv , 
and are dins tly ('oniicsted with the supjilv ol org.inu 
suhstame troni the l(‘af-('ells to the transjiiration- 
cuiient lor dowfiwaid transport. 

EmUCA'I lONAL AND SCHOOL SciENC'E. 

Sir Ric'IIari) (jREIiOKv s addri'ss as j)residenl of 
Sedion L (Ediuational Scieni'e) was a statement 
ol the Inologiuil basis of education and a pica for 
firoader conceptions ot The scope and substaiK'e of 
science teaching in sc'hools It is the liusiness of 
education to promote the right adjustment lielween 
the developing human organism and its surroundings, 
.ind this implus that the nounsliment provided at all 
stages of growth should be not only such as supplies the 
needs of the moment hut also builds up strength to 
live a lull hte under the conditions of the times. .School 
instruction in science is not, therefore, intended to 
prepaie for vocations, but to equip pupils for life as it 
is and as it soon may be. It is as essential for intelli- 
gent general reading as it is iur everyday practu'al 
needs , no education can be complete or liberal without 
some knowledge of its aims, methcjds, and results, and 
no puj)il m pnmcyy or secondary sc'hooLs should be 
cle])rived of the stimulating lessons it affords. In such 
.schools, however, the science to be taught should be 
.sc leni'e lc)rall,and m^t for embryonic engineers, chemists, 
or even biologists ; it should be science as part of a 
general education— unspeciahsed, therefore, and with- 
out reference to prospective oc'cupation or profession, 
or direct connexion with possible university courses 
to follow. There is ytry present need for the reminder 
that science is not all measurement, nor is all measure- 
ment science. In the great majority ot secondary 
schools science signifies chiefly ejuant native work in 
physics and chemistry— laboratory exercises and 
lessons based upon them — and rarely is any attempt 
made to show the pupils what a wonderful world wt 
live in, or what science has done, and is doing, for them 
in everyday life. By the prevailing obsession in regard 
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to quantitative work the pupil is made the slave oi.the, 
machine, and appliances have becoihe encumbrances 
to the development of the human spirit. In addition 
to subjects studied experimentally, there should be 
general science courses covering a wide field. Geo- 
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tajt be made the unifying principle of such 
it\sthSction. , Practically all of a broad 

course of general science are pf geographical significance, 
inasmuch as they are concerned with the earth as man’s 
dwelling-place, and are the scene of his activities. 


The Royal Observatory, Greenwich. 


'’PHE Royal Observatory is situated in Greenwich 
A Park on the edge of a- scarp overlooking the 
Thames. The ground descends sharply to the north 
and west. On the cast (running diagonally across the 
photograpli) is a les’cl avenue leading southwards to 


especially with the view of their utilising predicted 
positions of the moon among the stars for the determina- 
tion of longitude at sea. Some of the instruments 
employed by Flamsteed were in this room, but others 
were in the open. Under the octagon room are four ^ 
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Blackheath. This is joined at an acute angle a little 
south of the observatory by the avenue from Greenwich, 
which rises at moderate gradient to the level of the 
plateau. 

Th^ observatory was founded by Charles II. and 
designed by Wren. The original building. A, is shown 
surmounted by the time-ball at the north-east corner 
and anemometers on the north-west and south. The 
octagon room, so called from its shape, contained in 
this building was the observatory of Flamsteed, who 
was commissioned to make observations of the sun_,,-. 
moon, and planets for. the assistance, of navigat^^ 
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small rooms where Flamsteed lived. In Maskelyne’s 
and Airy’s time additions were made to the house by 
buildings to the south and west ; the part of the 
Astronomer Royal’s official residence looking over the 
western edge of, the scarp is shown prominently in 
the picture. 

To the sou jfep f the octagon room are shown 'two 
small domes. of them, B, covers the astro- 
graphic equajj^^ga photographic telescope which . 
was erected^^Qyilliam Christie, and has done good 
• service in M^Ptographic mapping of the heavens^ 
deter^^pwn o^^ejo^^r^rallax pbserva- 
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tions of the planet Eros, and the determination of 
photographic magnitudes of stars. 

Behind B, at C, is a drum-shaped dome beneath 
which Airy’s altazimuth for observations of the moon 
was situated. This instrument was taken down in 
1911 and a photohcliograph installed, with which the 
daily photograplis of the sun arc taken. These with 
j)hotographs taken at the Cape and supplemented 
by others from India give a complete daily record of 
sunspots. They are measured and the results utilised 
to determine the peculiarities of the sun’s rotation and 
the remarkable ii-year period in sunspots and their 
connexion with terrestrial magnetism. 

To the east of the astrographir equatorial is the 
transit circle in a building, D, with a gable roof running 
north and south. This instrument, erected in 1851 by 
Airy, is on the Greenwich meridian. It has been in 
constant use for seventy years to determine Greenwich 
time, and with it regular observations are made for 
the positions of sun, moon, planets and stars. These 
observations have contributed very materially to the 
foundation of the tables and catalogues from which 
the “Nautical Almanac” is computed. In addition, 
many other stars have been observed for comparison 
With earlier observations made by Bradley and others 
at Greenwich and elsewhere. Tlie small changes 
in position of the stars among themselves as seen m 
tlie sky determined in this way and combined with 
other data give the sun’s motion in space, the average 
distances of stars, and prove the existence of two 
streams of stars. 

To the left is a building, IC, surmounted by a small 
dome containing the Sheepshanks telescope, used for 
obserxations of ('omcls. These buildings also contain 
olhee rooms, record rooms, a small laboratory for 
rccen'ing the wireless time signals from Paris, Bordeaux, 
Lv'ons, Nauen, Annapolis, and other stations, and 
rooms m wdiich chronometers and watches are stored. 

The huge dome, K, contains the 28-inch equatorial. 
This large telescope was erected in 1893 on a mounting 
wliicli ]i:,d carried the 13-inch Merz tele.scope, which 
at the tune of its erection m 1860 was the large.st 
telescope in the observatory. Tlie 28-mch refractor 
IS used mainly for the measurement of close double 
stars. 

The care of the chronometers and watches belonging 
to the Royal Navy is part of the work of the observa- 
tory, and tlie room beneath the large telescope is the 
mam chronometer room ; it contains ovens in which 
( hrononieters and watches are tested to see that they 
arc correctly compensated. In this room is preserved 
the beautiful chronometer, made by Harrison, winch 
obtained the Governnwnt prize of 20,000/., and a copy 
of it made by Taircum Kendal which was carried by 


Capt. Cook on his voyage round the world. On the 
ground floor is another room for chronometers and 
refrigerating plant for testing them at low temperatures. 

A little to the south is the altazimuth, G, This was 
erected by Sir William Cliristie in 1896, and is used to 
supplement the observations of the moon made with 
the transit circle. A little south-east is a building used 
as a store-room, in which the publications of the 
Greenwich and Cape observatories are housed. 

At the extreme south is the new building erected in 
1896-1898. It is cruciform, and has on the main floor 
oflicc rooms, where photographs are measured, calcula- 
tions made, and observ ations discussed. The basement 
consists of libraries and a workshop. 'I'hrcc of the 
rooms of the upper floor are used for storing records 
and photographs, the fourth is used fur photographic 
work, such as reproduction of the Franklin Adams 
Charts. The central part of the building is surmounted 
by the Thompson equatorial under a 36-ft. dome, 11 . 
This instrument, given by Sir Henry Thoinjison, con- 
sists of two telescopes on the same e(|uatorial mounting. 
One of these is a 26-iiiLh photogrujihic telesiope with 
a guiding telescope of 13 inches, and the other a 30-inch 
reflector made by Dr. Common The jihotographic 
refractor has been put to many uses, iiu hiding the 
observation of satellites and minor planets. It is at 
present used regularly for the dcterininntion of the 
distances of stars, delicate work which is earned on 
very successfully m spite of diflicullies arising from 
weather and short summer nights. The reflecting 
tele.scope has been used for photographing nchulre, 
comets, and faint objects where great light-grasping 
power is required. Witli it a very faint and distant 
satellite of Jupiter was discovered. It is at present 
employed with a coarse grating to determine the 
colours of stars, or with a spectroscope to study the 
distribution of light in stellar spectra. 

Only one important instiument is not shown in the 
photograph. The (ookson telescope, lent by the 
University of Cambridge and used for observ^ation of 
small movements of the earth’s yiole, is in a small 
wooden hut to the east of the (K'tagori room, and is 
hidden by that building. 

Near the top lett-hand corner, T, of the photograph 
IS an enclosure in whi<'h are two builaings devoted to 
magnetic observations. Magnetic instruments had 
to he moved some distance from the main ohserv^atory, 
owing to the effect of iron in the domes on the magnets. 
Continuous photographic traces arc taken showing 
the changes of the magnetic elements, controlled by 
regular observations made by eye. This enclosure 
also contains a radium collcdor for the study of 
atmospheric electricity, and various meteorological 
instruments. 


Colour Vision 

J 3 y Prof. F. H. 

1 "'HE classic theory of colour vision due lo Young 
and developed by Helmholtz and Maxwell at- 
tributes the observed phenomena to three sensations 
(red, green, and violet), but does not enter into detail 
as to the type of mechanism involved in their stimulus 
and response. In the days before the discovery of 
electron, it was unlikely that any hypothesis of synri 
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and Syntony. 

Barton, F.R.S. 

(or sympathetic vibratory response) should be de- 
veloped for the eye, because nothing was then know'n 
of vibrators capable of such high frcaiuencies as those 
involved in the visible spectrum But it is now open 
to us to attempt a syntonic'liypotliesis of colour vision, 
since so much more is known as to the constitution 
the atom and the behaviour of the electrons. The 
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fiindainenial facts which recommend the resonance 
theory of hearing are the smallness and rapidity of 
those motions which constitute the external stimulus 
of audition. But how much stronger is the argument 
based on the corresponding facts for vision ! For m 
vision we are roni'crncd with the freciuencies of hght^ 
many millions of millions per second, and with dis- 
[ilaceinents r()rres[)ondingly minute. Inirther, we now 
know that m all receptions for wircdess telegraphy 
there must be the tuning of a sympathetic Mbrator 
before the detection of the cxccssivel) minute and 
lajndly alternating disturbances which constitute the 
signal. 

Thus the (iiiestion naturally arises, ('an a syntonic, 
tlieory of c'olour \ ision pro\ e tenable ? To answer this 
we must rex lew the main facts of the cvise, put forward 
ii specific Inpothesis based upon them, and test it 
against the t.icts 

CiiiKF I’Ac IS OF ('or.m R Vision. These may be 
classecl under fixe hc'ads ; the spectrum, spurious colour 
mixtures, true colour mixtures, lime phenomena, and 
colour blindness. 

(1.) The Spcclnim of xvhite light extends over nearl) 
an octax'c (to borroxv the musical term) from red xxith 
a w^ave-length of nearlv four-filths /t to xuolet of xx'ave- 
length two-filths ji. 'I'he s])ectrum has no gajis in it, 
thus show'ing that xxe hax'c c'ontiniious \ision over the 
range in question. The colouis change gradually all 
the way along the speetriiin, and xx'e have six or sexen 
common names for the chiel c'oloiirs occurring l>ut 
Dr. Kclndge (Ireen finds that the ’pFctrum can be 
dixided into bands, eadi seeming inonochiomatic and 
each dillereiU lioiii its neighbours. I'he number of 
these bands xaries with the obserxer, but he finds it 
may resu li Irom iS to 27 lor those with xer) sensitive 
c'olour x isioii 

(11 ) >SpitNnn'i Colour U/.xPoex. — Bx mixing pigments 
(m xvater colour 01 oils) and by superposing coloured 
glasses or films xve re.illv exc-cute a doubU' siibtr.u turn 
of ( olour and not a true addition at all. Thus blue 
and green ])igmenls mixed nr blue and green glasses 
superpo^ed almost alxx'axs gixe green This is because 
each inginenl or glass siibtiacted (or ab^orbed) ccitain 
colours Irom tlu' xx'hole speitrum and left certain 
colours, and that ol the colours thus left, gieen was 
the onlx one c ommon to both residues. Bx the same 
methods red and green xvill gixc' a loxv c olour apjiroach- 
ing grex , or it may gixc an absolute black. This last 
effec't IS easily obtained bx sujierposmg txx'o good 
films, each of which transmits onlv a limited pc»rtion 
of the spec trum. xvith no oolour common to both films. 

(ill ) 7 V//C ('olout Mixiioes.- d'hese true additions of 
colour max be obtained b) conxerging tw'o or moie 
coloured beams of light, by the colour top, or by 
stippling, we, IX mg, or the xarious colour processes now 
usecl in book illustrations. These true mixtures gixe 
results ciuite different from those of the sjuiiious 
mixturccs and thus throw xaduabk light mi cctlour 
vision. Thus blue and yelloxv do not make green but 
white or a light pinkish tinge , led and green make 
yellow'; red, green, and xiolet make xvhite. while red 
and violet gixe a colour not found in the sjiectrum. 

(iv.) Tune Phenomena.— h is knoxvn that the full 
ac'ciuisition of a visual sensation is not attained under 
something of the order of a tenth of a second, and that 
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the vision also persists for a like period after the 
stimulus IS withdrawn, before dying out completely. 
Again, there are effects of fatigue, so that after gazing 
for twenty seconds at a red object and then at a white 
surface, a green image appears of the size and shape 
of the previous red object wdnch had fatigued the eye 
for red and thus caused the white to ajipear defic ient 
in red and so look green. 

All the facts of colour vision hitherto enumerated 
apply to those with normal sight. 

(v.) Colour Blindness . — Finally there are the facts 
of colour blindness. Some patients are blind to red, 
others are blind to green or to txvo of the three colour 
sensations, some are lilind to all three. 

Syntonic 11 vi’oTHKsis. — In forming a svntonic hypo- 
thesis of xusion, in which the initial resjxmse of the e)'e 
to the stimulus of light is supposed due to the sym- 
pathetic xibration of something, w'e must indicate the 
number of different vibrators imagined to be present 
at each element of the retina, also the fieciuencies and 
dampings natural to them. vSince the tri-coloiir theory 
of vision has been so succ-essful in many xvays it is 
natural to try first if three xibrational responders 
c'ould form the basis of a syntonic theory. Obxiou.sly 
if three responders are to suffice their “ resonance ” 
or response turves must rc'place the sensation curves 
usually draxvn to indicate the degrees to xx'hich the 
three colour sensations are excited by the x'aiious 
spectral colours. These cnirves are much sjircad and 
ox'crlap, so that no jiortion of the spectrum is left 
xvithout povx'er to excite one or more ol the colour 
sensations. The response' curxes of the xibrators noxv 
postul.itc'cl can be cciually spieacl by rightly choosing 
thc' d.miping (01 dying axvay of their tree vibrations) 
natural to tlie xibiator Foi, the greater the clamping 
the flatter is the res[)onse cuixc*, the less thc‘ damiiing 
thc mole sharply tuned is the response. Thus, by the 
hyjxithesis of thic'e strongly damped rc'sjiondmg 
xibrators xve can account lor the' xisibility ol the 
(ontinuous s|)e(tium just as easily as by the xaguei 
hy[)c)thesis ot three colour sensations What natural 
fic(]ucn( les must be assigned to these xibi.iLors? 
Probably such as to resjjond to light of xvax c-lengths 
rather less than 076//, about o-55/<, and rather more 
than o 4/i Or we can think of the matter in musu-al 
terms as folloxvs. rather shar[)er than ('jI, about J^'j, 
rather flatter than P, all three to be in the same 
octaxe. 

Thc Hypothesis Tested — We have noxv to test this, 
postulated set ol xibrators against the facts of true 
addition of colours. Tins test may be earned cjut 
mathematically or by c'xperiments xvith a simple 
arrangement or model m which the vibrational re- 
sponders are crudely imitated liy pendulums K(dV with 
paper cones as bobs (Fig. i) (Any form or type of 
vibrators xvill serve ef[ually well, as is shown by mathe- 
matical theory) They hang from a stretched hori- 
zontal cord All which is set m motion by the swings of 
a hc'avy pendulum ('!), as sherwn in thc accompanying 
figure. To rejiresent a second light stimulus, simul- 
taneously imparted, a second cord, AE, and pendulum 
FI I are provided ; the two cords are connec ted by a 
bridge of wood near v when both drivers are m action. 

By the use of this model it is easy to make the 
desired tests of the hypothesis. In speaking of it we 
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may conveniently refer to the heavy pendulums by 
the names of colours, thus “ red,” if of the same 
frequency as the “ red ” responder rR, etc. 

Tried in this way we find the simultaneous use of 
blue and yellow drivers does not give the response 
appropriate to green hut gues white, i.e. all the three 
responders are set in motion. On reference to the 
diagram it is possible to see why this follows. The 
blue driver (representing blue light) is intermediate m 
Ireiiuency between the responders and ¥?>, and so 
eviles both. The yellow driver has a frequency be- 
tween those of Rr and and excites both. Rut tlie 
simultaneous drives on the green responder will inter- 
fere by being often much out of phase, so the response 
()l the green responder is no more than those of the 
violet and red, indeed the last-named often prepon- 
derates. It should be noted that in the above test the 
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colours used as stimuli were both such as had no 
a[)pro|jriate responder postulalc'd 

i'or red and green the- ease is different ; each has an 
apjiiopnate lesponder provided in the hypothesis, and 
eai h IS aflected by the c oncsjxinding stimulus when 
red and reen |)C'ndulums are used as driveis. But 
vlu-n a yc h av driver is used, i c, a jKiidulum mtei- 
mediatc in lrec|uenev between the rc^d and green re- 
sponcleis. the) are both affecled as when the sejiarate 
red and green dnvers w'ere in use. 'I’hus, on the hvjio- 
thesis Linclet c'xamiiiation, the nakec] eve w'ould mistake 
a true addition of led and green for a vellow And this 
IS jusl w'hat happens when the experimcTit is tried 
This is (|uite different from w'hat occ urs m he.irmg, 
where iw'o notes like ('^ and Kj when sounded 
smiLiltaneousl)' are not mistaken foi any single inter 
mediate note. This distinc'tion is, however, adecjuately 


explained in the two hypothc.ses dealt w'ith m this 
article on vision and the previous one on audition 
(see Nature, September 2. p. 316). Jn the case of 
vision only three heavily damped r('.s])ondcis are postu- 
lated m the single oc-tave, whereas for hc-armg tw'elve 
lightly damped responders w'ere postulated loi each 
octave. The latter secures the finer anal) sis of 
w'hich the ear is known to be capable, whereas the 
former agrees with the known lac k ol spec truin analvsis 
m the eye. It still leaves power to discTiminate twenty 
or thirty distinct colouis in the whole- spec trum, how- 
ever, for if one pendulum ('!) be used as stimulus it may 
be changed gradually m length bv tw'cntv or thnty 
steps from the lrec|uency coirespondmg to the violet 
responder to that ol the red one-, and at each adjust- 
ment the relative anqilitudes of the three- responders 
are ap[)rec lablv different 

Subsidiary Ilypotlirsiw- d’o meet the 

^ eases of colour blindnc-ss. one oi more 

"Iv ^ of the three responders is eipjioseel to 

be absent or ahuoruiaJ m liicjiuncy or 
damjnng. 'Phis ojiens out a wide field 
^ of jiossibilitie-s. 

V Toexj)laintlietimec-lfc‘('ts (the tenth 

of a second needed to a(([Uiic or lose 
the full visual se-nsalum) a subsidiary 
hy|)othesis is put foiwaril 'I'hc- v ibra- 
tory response is siip]»oscd onl) to 
initiate the proc ess ol v ision bv starling 
some eh.mgc's of a |)h) siologic'al or 
chemieal nature- which in turn affec-t 
the neivcs, tlic-se changes Iwiiig, 
however, cjuantitativ civ dc-penclent 
upon their vibratoiv initiation. 
When the light stimulus ceases 
the vital activities .in- assumed to lestore the 
changed materials ol the reima to then noimal 
statc-s. Both c'hanges aie supposed to occupy 
something of the ordc-r of a tenth ol a second 

The objet t ol the present aitic le was sunplv to show 
whethii a syntonic hvpotliesis is adequate- to explain 
the- c'hief huts of vision The conclusion is m the 
allinnative JUit the hvpothesis is not thereby estab- 
lishc'd. \\ c‘ can onlv s.iv that, il the h)])c)thesis be- 
true-, c'olour V ision would be, m the mam, as we now 
e\j)eric-nce it. 

To suggest the exact nature- of a probable oi [lossiblc 
mca h.inism to c'arty out this svntonu' hypothesis is 
another m. liter and bc-vemd the sco|)c- ol the present 
artic le It was, however, disc iissc-d bv Sir Oliv c r Lodge 
at the Bouinemoutli meeting of the Biitish Association 
in KiTC). 


Obituary. 


PrOV. J. a. IhlLLOCK, ¥ R.S. 

T )RG 1 L JAMILS ARTHUR BOLJ/XK, prc)fes.sor of 
^ pliysies m the Univer.sity of Svcliiey since i8qq, 
who died after a short illness on Mav 24, at the age of 
fifty-seven years, was a fine ph) oc'ist and a man of ex- 
ceptionally high, loyal, and unselfish character. He was 
born in or near Cork, and was educated at the Manche.ster 
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Gr.immar Sc-hool and the Roval University of li eland, 
taking an engineering degree. 1 1 c and his brother Hugh 
Polloc-k (they vvTie inseparable), weic- intended to enter 
some linen-mamifacturing business in whic h his family 
were interested ; but this proving a disappointment in 
some waty, the voung men with their fatlier and some 
other members of their family went to Svdne) about 
1884. Arthur Pollock obtained an apiiointmcnt at the 
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Sydney Observatory, but soon gave it up to enter as a 
student at the University, to the great regret of the 
Government Astronomer, H. C. Russell. He look the 
H.Sr. with the university medal for physirs in 1889, and 
m 1890 w'as appointed demonstrator in physirs under Sir 
Richard 'I'lirelfall, who at that time oecu|)ied the chair of 
experimental pliysu s. On TlirelfaH’s return to England 
in 1899 Polloc k succeeded to the professorship, which 
he held up to the time of his death. He was president 
of Section A of the Australian Association for the 
Advancement of Science in 1909, was secretary of the 
Rov'al Society of Xew South Whiles for the last eleven 
years of his life, and was elected E.R S. in 1916. 

When the Australian Mining Ikittalion was formed 
for w'ork in I'ram e about 1915. Pollock at onto joined 
with the rank of c.iptam — the lact that he was fifty 
years old at the time naturally m.ide no difference to 
a man of his (harader Soon after he got to France 
he was put in < barge of the* school lor training otlicers 
m listening " underground by means ol geophones 
and related de\ues 'i'he school was near Poperinghe, 
within easy reach of Messiiies and other points of the 
line where tunnelling was in progress, and he took his 
lull share in the nervous work of (‘slimating how near 
our tunnels were to the (lerinan works. It was char- 
acteristic' ol him that having noticed that m binauial 
listening with geophoiies some obseivers were much 
more eifectivc' than others, he used his ojiportunities 
to estimate the minimum ic'tardation ol phase which 
would cause the sound to go “ round the head.” He 
finally cliscov erc'd a young Russian whec was so sensitive 
that he could point the geophone mdic'ator in the 
direction of the sound with an accuracy ol the same 
order as is attainable by visual means ' 

AftcT the mining period was over Polloc k was moved 
to Earn borough, where he worked at the problems of 
aeroplane navigation with the rank of major until the 
end of the w.ir ; but his real c ontributicm to the final 
victory lay in the way he condiictc'd the school at 
Poperinghe, wheae all instruction in “listening” was 
practuallv 111 liis hands 

Pollock’s experimental work in phy.sics, contained in 
some twenty papers, is charac lerisc'd throughout by 
his striv ing ior accuracy and the av oidance of ambiguity. 
Hi.s earh training at an observatory coloured all his 
work. Whatever the apparatus was, the best re.sult 
must be got out of it, and when the work was published 
nothing must appear that was not really essential. 
Hi.s skill in adjusting instruments lias probably scarc'cly 
ever been ecjualled, as may be seen by reference to a 
joint paper on a gravity balanc'e (Phil. Trans., 1899, 
Vol. x\, 193) In this work, whatever degree of success 
was attained may be attributed mainly to Pollock’s 
skill and devotion . the late Mr. Duddell — no mean 
judge in such matters — once told the writer that had 
the thing not been done he should have regarded it as 
impossible. 

During the years 1890 to 1895 Pollcjck was greatly 
interested in optical experiments. He had ac'cjuired 
great skill in making the adjustments required when 
using the Michelson-xMorley classical apparatus, and 
with it made .some ob.serv'ations of the effect of the 
velocity of a stream of water on light passing through 
it. Like many other of his experiments no publication 
was made, because he considered that the conclusions 
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he came to did not constitute an advance on existing 
knowledge. 

After 1900, for some years Pollack’s work was mainly 
directed to establishing the relations between the 
geometrical constants of a conductor and the wave- 
length of the electromagnetic radiation obtained from 
it. The accurate figures obtained were very welcome 
at the time, and he returned to the subject at a later 
date. The apparatus was then used for the determina- 
tion of the specific inductive capacity of a sheet of glass 
at high frequency 24,000,000 (Pollock and Vonwiller). 
Measurement was repeated at a frequency of 50, and 
no appreciable difference in specific inductive capacity 
was found. This work w'as then extended to Sclenion 
hy Vonwiller and Mason as a supply of well-purified 
material was available. The value obtained, again 
practicall) the same whether the frccpicncy was high 
or low, namely, 6-13 at itA’ ('. by low frequency and 6-14 
b> high frequency at 23-6" C., is probably the most 
trustworthy figure extant for the material in the 
physical state dc.scnbed in the paper. As the measure- 
ment was not made in Germany, it is doubtful whether 
it will ever reach a text-book. 

The above investigations were followed by an 
experimental and theoretical invTstigation of the 
application of the ionic theory of conduction to the 
carbon arc— especially in regard to the phenomena of 
“ relighting ” (Pollock, Wellisch, and Ranrlaud), 1909, 
but lor several years Pollock’s cxjierimenlal work was 
mucli interrupted by the illness of his brother, to whom 
he was devoted and to whom nuieh of his sc aiity leisure 
was given — he died some years ago. 

Probably the most important work done by Pollock 
was his investigation of the ions of the atmosphere 
(Phil Mag., 29, 1915. pp. 514 and 636, and Proc. Roy. 
Sor. N.S.W.,Ocl. 1909). Starting with the “ large ions” 
discovered by Langevin, Pollock .showed that their 
mobility was definitely related to the relative humidity 
of the air; applying a thermo-dynamic argument to 
his observations he concluded that the large ions con- 
densed water in the licjuid phase. He then discovered 
a new class ot ions intermediate m mobility between 
Langevin's 10ns and free ions, and liy the same thermo- 
dynamic argument indicated that in this Ctise llio ion 
was weighted with water in the vapour jihasc. 

The two payiers quoted give a very good idea of 
Jkiilock’s powers as a physic'ist, since he allowed his 
scientific imagination more scope than usual. Among 
minor contrilnitions his dcscnyition of an automatic 
Sprrngcl pump and an investigation of the mode of 
formation of very small bubbles in frothing solutions 
may be mentioned. In fact, his exposition of troth 
formation {Phil. Mag., 1912) ds exccyitionally clear 
and judic ious 

In 1914 Pollock returned to his observations on the 
1 elation of the length of electromagnetic waves to the 
length of a “ straight terminated ” rod in which they 
are generated, and more recently was applying his 
expeiicnce in acoustics, obtained during the war, to 
the investigation of the action of the stethoscope and 
to the study of the velocity of sound through earth. 

As a colleague Polloc'k was ever cheery and obliging, 
but his courteous manner covered a character of great 
firmness, and if he had once made up his mind as to the 
propriety of any line ot conduct he could not be turned 
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from it. On the whole, both Pollock’s life and work 
were determined by an almost Roman sense of duty, 
and his output of scientific investigation (considerable 
though it was) was limited by the severe view he took 
of his obligations as a teacher. 


Prof. Tadeusz Godlkwski. 

Tadeus/ Godlewski was born on January 4, 1878. 
the youngest son of the distinguished plant physiologist, 
r)r. I'hnil Godlewski, Sr., who was for many years a 
j)rofessor in tlie Jagellonian University of Cracow. 
Atlei re('eiving his early education at the St. Anna 
School in Cratow', Godlcw.ski entered the philosophical 
fa('ulty of the Jagellonian University in 1897, and 
oraduated in 1903, the subject of his dissertation being 
the osmotic pressure of solutions. Between 1901 and 
1903 lie worked under Prof. A. W. Witkowski as 
demonstrator in the University Pliysical Laboratories, 
and then proceeded to Stockholm for a year’s post- 
graduate study with Prof. Svante Arrhenius, from 
whose laboratory he published a paper on electrolytic 
dissociation. 

In October 1904 Godlewski travelled to Montreal 
and entered the laboratory of Sir Ernest Rutherford, 
by whom he was initiated into radioactive research, 
and under whose guidance he published three papers 
on radioactivity during the following year. On his 
return to Poland in 1905 he was appointed demon- 
strator, in 1906 assistant profes.sor, and in 1910 full 
piofessor of physics at the Technical High School, 
Lwdw’ (Lcopol or Lemlierg, Poland), and for the 
academic year 1918-1919 lie was elected Rector of that 
institution. In 1921 he wais elected a Corresponding 
Member of the Polish Academy of Science and Letters 
in Cracow. Tie died on July 28, 1921, from the effects 
of a slow poisoning, resulting from a coal-gas leak in 
his laboratory. 

Godlewski’s later work was devoted mainly to radic- 
al tive and electro-chemical problems, and he published 
numerous original papers. Ilis nature was kindly and 
lovable, and those who knew him could not but feel 
the charm of his personality. During the period of 
my association with him in Vienna in 1915, he looked 
forward to the dawn of better days for a united Poland, 
and 1 well remember his unutterable grief at the death 
of his friend SmoluiJiowski in 1917, wlien he wrote me : 
“ 'Plus IS truly the greate.st calamity that could hav^e 
befallen us.” During the last few years Poland has 
suffered the loss of seveial eminent men of .science, 
wliom she could ill spare, whose foresight and in- 
fluence would liav'c been invaluable in her jiolicy 
ol snentific and ediR;ational rei'onstruction. Inter- 
nalion.d science, too, mouins the lo.ss of such men 
as Olszewski, Rud/.ki, Danysz, Smoluchowski and 
G.xllewski. R. VV. L. 


M. L. Favk. 

The death of M. Louis Favc after an illness of 
seveial weeks occurred on July 31. Before his 
retirement M. Fave was the chief hydrographic engineer 
to the French Navy, and the gi eater part of his forty 
years’ administrative service was devoted to the study 
of tides, to Coastal surveys, and to the configuration of 
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oceanic basins. He was interested chiefly in the 
observational side of such work, and especially so in 
connexion with the invention and consti action of new 
scientific instruments for those purposes. Among 
these may be mentioned a v’cry elVK icnt device for the 
damping of small periodic movements m such instru- 
ments as mariners’ compasses ; he also dev ised instru- 
ments for the navigation of balloons. 

His most outstanding achievement, however, for 
which M. Fave deservedly received gri'at credit, was 
the invention of the Fave tide-gauge. This ingenious 
instrument, designed for the continuous ri'gistration of 
tidal heights in the open .sea, was invented in 1887 and 
lias received continuous dev elojiment. It is essentially 
a jiressure gauge and registers the variations in pressure 
by means ol two Bouidon gauges on a lotating piece 
of smoked glass, from which measuiements are made 
with the aid of a mi< rose ope. One ol the advantages 
of the instrument is that it can be left without atten- 
tion at the bottom of the .sea for a forlmglit. By 
various devices M, have was enabled to obtain lecords 
in fairly deep water, and recently he claimed successful 
operation at a depth of 400 metres. The applications 
of such an instrument as this are veiy interesting and 
important; for instance. Whew ell .suggested the 
existence of a point about half-way between England 
and Holland, where the vertical movement of the sea 
is zero, and the Fave gauge has been used to supple- 
ment other observations, so proving the existence of 
such a point. 

The news of M Fave’s death will be rei'eived with 
much regret by all who arc interested in h\drogiaphy. 

The death is announced from New York of Dr. 
Jokichi Takamine, at the age of si.\t\ -eight years. 
Born in Japan, Dr. d'akamine was edmati'd at the 
Imperial University and altcrwards in Glasgow at 
.Vnderson College. While in Glasgow Ik; worked at 
the enzymes of fungi and mlrodiued tlie useful pre- 
paration known as “ taka-diastase ’’ Tie returned to 
Japan in t88i and, after marrying an American lady, 
went to the United States in 1890, became attached 
to Messrs. Parke, Davis and Co. as (onsulting chemist, 
and set up a laboratory of his own llis diiel scientific 
achievement was the .separation of adienahne from the 
supra-renal bodies. Much of his time was spent in 
travelling between the United States and Japan. He 
thus played an important part in fmilitating the 
relations between these countries. 

We notice with regret tliat Dr Sophie Br}ant has 
met her death by atiident near ('hamonix. .She left 
her hotel at Montan vert on .\iigiist 15 to walk to 
Chamonix, and her body, beaiing marks of several 
injuries, was found on August 28. She ajijiears to have 
wandered from the usual path and to have fallen on to 
a rock. Dr, Brvaiit wa.s the first woman in the British 
Isles to receivT the degree of doi'tor ol s( ii'nce, and she 
w'as headmistress of the North London Collegiate School 
tor Girls from 1895 to 1918. 


We regret to see the announcement of the death, 
on August 27, of Dr. David Sharp, F.R.S., at the age 
oi eighty-one years. 
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Current Topics and Events. 


II K H. The Prince oe Wales, who is patron of 
the Kamsay M(Miiorial Fund, has consented to unveil 
on Friday, November 3, at 12 noon, the memorial 
tablet of the late Sir William Famsay which is being 
placed m \\’estmmster Abbey. 'I'he tablet has been 
cxeinted by Mr. Charles L. Hartwell and was 
exhibded at the Royal Academy this .summer. 
Imitations will be sent out in October. Any com- 
mimu ations with resjiect to the unveiling should be 
addressed to the organising secretary of the Ramsay 
Memorial bund, Dr. Walter W Seton, at Fnivcrsity 
C'ollege, ( lower Street, London, W,C i 

“ I.M 1 LTJ'.c I c \L Co-oi’ERA'i ION ” is tlic plirase, 
suflKiently ( omjirehensivc, em])loyed by the Council 
of the League of Nations to designate tlu' field of 
mvi'stigation of a commission set up by it m May 
last This body, consisting of twelve members, 
among whom are TVofs llenn Rergson (piesidcnt), 
Oillx'rt .Murray (Mce-piesulent), Madame Curie- 
Sklodowska, and Pi of. A lunstein, held its tirst 
session at Gc'iuwa on Angnst T-5 The commission 
had been given a fiee hand to define its own jiro- 
gramme with due regaid to existing national activities 
and existing organs of international intelleitu.d life 
'1 he following weie among the topirs selected ioi 
consideration the desjx'rate economic (ondition ol 
the in some JCutopcan countries— notably 

Austria and Poland, the proteition (*f piopnetary 
rights m sdcntiliL discoveries and ideas, the estab- 
lishment of an inteinational (H'rntr foi the examina- 
tion and publication of an Ideological monuments, 
mtei -nm\ ('isity relations, ami an intern. itional 
oiganis.itioii of bibhogiaphy All these (piestions 
b<i\e been referred to individual membeis of the 
commission or to sub-commissions for the preparation 
of repoits w itli the sicw of taking fmther action .\s 
for CO operation in scicntihc resiMrch, the commission, 
anxious not to interfere m the oiganisation or work 
of the scu'iitilic societK's, decided that this should be 
left to the miti.itixe of the soc letu's themsel\cs 
Another tpiestion on whuh the commission found 
itself im.dile to take any useful action was the publu .1- 
tion bv common consent of woikeis in all p.irts of the 
worlil of discoveiies relatue to toxic gases and the 
dcnelopnu’nt ol chemical warf.ire It decided to rejily 
to the Rednctioii-of-Aimanu'iits Commission, which 
had refeiied the (jiiestion, that it was unable to suggest 
methods w hereby this icsull might lie bioiight about 

A Rnnour of the Eniopean Health Confeiencc 
{League of Nations), held at Warsaw m Man h last, 
has been issued. 11 contains a general rejxirt of the 
work ot Die Health Organisation sime its mitiation 
m 1020, a summary ot information rc'cened fiom 
delegates, minutes of plenary meetings, and rc'ports 
of various snb-comimtlecs on the cost of measures 
rcijuired and the needs of various slates, with fonr 
usefnl charts showing the epidemic situation m 
Fastern Kurope Hr Kaichman, the secretary, 
sninmansed the results achievi'd by the confiTence, 
and ex|>lained the plan of campaign devised to fight, 
epidemic disease. That there is need for this will be 
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realised when it is stated that during 1922 there were 
many districts in Eastern Europe with thousands of 
cases of typhus and relapsing fevers, and cholera. 

From the Otago Umv'ersity Museum we receive the 
Annual Report for the year 1921, drawn up by the 
curator, Prof. W. P Henham, professor of biology 
in the Hmversity, who says that “ m the not 
distant future it will be necessary to build a new 
Biological Department altogether distinct and separate 
from the Museum, and to divorce the functions of 
professor and ( iirator, now' nominally earned on by 
one individual.” Eorluiiatcly, Prof. Benham has a 
most capable assistant in Mr. H. D. SkmuiT, wTo is 
w'ell known as an ethnologist, but that branch of 
science and his clnlies as Hocken Librarian absorb all 
his time To ludge from the work recorded in the 
present report, there is moic than enough to occiijiy 
all the energies of a full-time curator, as well as the 
additional technical assistants for whom Prof. 
Benham calls. We note that the Chinese colony in 
Dunedin has subscribed the sum of 35/. to provide 
cases for a recent donation of Chinese objects When 
the rest of the population takes ecjiial inteiesl in the 
Museum, the just demands of Prof. Benham may 
perhaps be fulfilled 

'Liii: Tru'ste Academy of Science and i\.rt announces 
a competition foi the best contribution upon the 
subject of ” Pailial Differential E(|uations of Maxw'cll- 
Loreiif/ ” 'I'liree prizes will be given 'I lie com- 
pcffilion IS open to all nationalities (Vuitribiitions 
must bear a pseudonym and be ai t ornjxinied by a 
sealed envelope with the name and addn.vss of the* 
ccvmpetilor Tlu‘ latest date for the receijit of 
contributions is Decembei 31, 1922 'L'hc papers 
wall 1 h‘ jmblishcd m the Annals of the Academy. 
Further information may be olitamecl fiom the 
secretary of the Academy of Sc uau (' and Art, Tiicstc, 
Hugh Foscolo Street, 2 

A crNihNARV cclebi.ition of the birth of (iregor 
Mendel is to lake place at Ihiinn, C/c'i ho-Slovakia , on 
Scptembci 22-2 ^ A monument to Mendel’s mi'inory 
w'as erected at Biunn m 1910, and in the siiccix'ding 
twelve years the fundamental sigmlicance of the 
pimciple wliuh he discoveied has been still more 
widely recognised and applied m biology. 'I'lie jiro- 
grammc' of the celebiatuni will include addresses on 
the personality and woik of Mendel, as well as papcis 
by jirommenf Mendelians from various countries, and 
an excursion to neighbonnng c*avcs and to Maz.oclia 
'I'he programme is m the hands of a local commitloe, 
and miiuiries or coiilributions should be semt to Dr. 
Hugo lltis, Jiackergasse 10, Brimn, C/cx bo-Slovakia 

A SEMMARV' of the w'calhci for the past summer, 
comprised by the thirteen weeks ended August 2O, is 
given in the lIVc/.'/v Weather Feport published by the 
Metcoiological Office for the week ended August 26. 
'I he highest temperature in any distnc't of Great 
Biitam was 86" 1 ' , which occurred m the north-w'est 
of England. The north of Scotland was the only 
district where the theniiometer failed to touch 80° L', 
Mean temperature wa.s everywhere below the normal. 
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the deficiency ranging from 2^'6 in the cast of Scot- 
land and 2'^-5 m the west of Scotland 'to i°-3 in the 
north-east of England. Rainy days were sliglitly 
above the normal cxcejit in the north-east of England 
and m the Channel Islands The total rainfall was 
in excess of the normal m all the eastern English 
districts and in the south-west of England , the 
excess uas greatest in the Midland Counties, amount- 
ing to in , the next largest exci'ss being 0-83 in., 
in the north-cast of England. The duration of blight 
sunshine was generally deficient and ranged from 
7 luHii s per day in the Channel Islands to 4-6 hours 111 
the north of Scotland At Creenwich the mean 
temperature for the three summer months, June to 
August, was 60'^ F , which is 4" cooler than for the 
coiresjionding period last year, Juni* was slightly 
the wannest month, and after June i<) the thermo- 
meter failed to touch 80" during the remainder of the 
summer, a feature similaily outstanding m 1920 and 
Kjio 'I he total lamfall for the three summer months 
m London was 6 7 m , and July was the only month 
with an I'xcess of ram , the total for the threi' months 
was a (piaitci of an inch above the normal «ind moic 
than fine times greater than in the conesjionding 
thi\(' months last vi'ai Jlnght sunshine in London 
w, s I <io hours less than m tlu' corresponding (juaitei 
in lo-’i , August was the h'ast sunny month 

'I'lii' K’cpoit of th(' National Physu al Laboiatory 
for tlu' year 1921 covi'rs mon' than 200 pages and 
gives outlines of many of the researches which have 
belli m progiess dining tin' \ear, with sufficient 
diagrams to enable the reader to understand tlu* 
methods and apparatus m u.se '1 he outst.uidmg 
evc'tits m the history ul tlu' Laboratorv for the ye.ir 
<iie — the presentation of a bas-iehof of Sir Richard 
(dii/i‘bi oolc executed by M Cluv'seiiaar ol Ihussels^ 
wliah has been creited m tlie hall entiaiui' of the 
administrativ e biiiklmg with the back of Sir Ku hard’s 
h(M(l towards tlu' entrame , the imfoitunatc disaster 
to anship . pS at Hull, winch involved the lo.ss of two 
ol lh(' most ' .diu'd membeis of the aeronautics’ stall , 
an<l the completion of the new biiildmgs for the 
Adnuialtv Rescan h l>aboratory, and some ol ihosi' 
sam turned by the Treasury in 1920 L'linds foi tlic 
Physics building and foi the extension of the Metal- 
liirgv' building are not yet available Reseaich for 
tlu tiglilmg setviees has gnnvu considcrablv dining 
the yeai, and the Reseaich Associations establisheil 
t)v the Dcjiartment of Scientific and Imliistrial 
Ki-scan h have been responsible lor an extensive 
])n)giamme of work, tliough with one or two ex< op- 
tions all depaitments iceord a decrease in the niimlier 

tests made Hr. J A Harker, one of the original 
members of the statt, has resigned to take np a con- 
sulting pr.u tiee, and Hr G. W. O Howe is going to 
Glasgow l/in\crsity as professor of electrical 
ciigiiicetmg. 

\\']'. leal a that Messrs Taylor, 'I'ayior, and Hol)son, 
fdd , of Leicester, the makcis of the well-knowm 
Cooke lease's, have now become as.sociatcd in business 
vith Messrs Bellingham and Si.ink'y, Ltd, of 71 
Hornsey Rise, T.ondon, N 19. It is hoped that by 
pooling the knowledge and resources of the two firms 
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the mtcre.sts of the British optical mdustiy will be 
promoted, and that additional economy of manulac- 
tiire will be secured. 

Wh have received a copy of the first number of the 
Record of Phoiooyaphy, a journal to be issued monthly 
by the Professional Phutograjilieis’ Vssneiation It 
IS dev oil'd to the interests of yuofession.d and trade 
photogiaphers and is not to eoiii|)c'le with any exist- 
ing public ations it has the feature, probalily uimpie, 
that the pages of text are each baekc’d w ilh advertise- 
ments, so that any pait may bi' cut out for filing 
without the loss of othci m, it ter (I'xec'pt advertise- 
ments) on the hack Aceompanying it are two good 
reproductions of portiaits by Mi Pine M.n Donald of 
New \ ork. 

Till' last nnmbci received of the Revisla dc Stwinias 
(Rio de Janeiro) contains ai tick's on Ihe new survey 
of Brazil, Poincare’s mathemalie.il philosophy, clinical 
foimsoHrVa;m/()/mf ulceroso, and the dv n.iinu them v of 
the seismograph There are notes on the 1n.1l liemdtu’al 
theory of musculat vvoiK, on tlie occiirieiKi’ of rare 
earths m Br.i/il, the detei min.ition of I lie ( oiistants of 
a tlu'nmonie valv'c, geological notes on Liu* Ce.ira 
legion, notes on some pi. nits winch lurmsli iii.itciial 
for the study ot jirotoyilasmic cuiieiit'^, and a gc'iK'r.il 
summary on the mineral n'souiec's of Bia/il .is well as 
shortc'r notes <ind articles on othc'r subjc'c ts 

\Vi have it'cc'ived a e.italogue of microscope's and 
microtomes Itom the Baiisch and Lomb Optic.il Co 
(37 and 38 flatton (daich'ii, Iv C ) A grc'at many 
dillereiif types of mic'roscope stands .irc' listc'd, langing 
fiom the siinjilest to complex models fm .idvanced 
research and ol the hmocular yiatti'ni .Ac liromatic, 
Ihiontc, and .ijioehiom.itK' olijc'c tives and c)('-piccc*s 
of all t\pes are supplicul, as wc'll as ,ill flic' usual 
•ic ( c'ssoi les 'Hu' miciotmiu's include the well-known 
sill. ill and huge Minot lorins M.inv of ns h.nl an 
ojiyiortnmty during the war of using the P.uisch and 
Lomb mstrumc'iits, .ind found tlu in c'lmiu'ntly Sritis- 
faetoiy, both mechanically and oyilu.dU' 1 he prices 
compare favourably with those of other makc'is 

Ml.ssus Gl c'lRc.l, BhI.L \M) So.X's, l.tcl , will piibiisli 
tins month, under the title of " Bc'H's M.il hem.itical 
Tables,” a new book by Hr L Silbc'istciii, suited to 
the recpiirements of the matlic'nialici.in and the 
theoretical physicist The woik will bc' in two parts, 
the hist containing the usual log.intlmis of numbers 
and of the fundamental trigononu'ti ic timctions 
'J'lic' sc'cond and l.irgc'r part will eonf.ini a collection 
ol rn.ithc'tnatical formula', definitions, .nid tlic-orenis, 
together witfi tables of the more' import, uit speei.d 
functions, such as elliptic integrals, Bessel liiiKtions 
and spherical harmonies, Lkesiu'l intc'grals, c'tc 
Anothei book in Alc'ssrs Bell's list oi .mnuniu ('inc-nls 
IS ” V Text Book caf Machine Construe tion and 
J-fraw ing,” bv IJ H .Mc'rritt .incl M PI. ill, the object 
of which IS to provide a thoiough .nid coinpiehc'iisiv e 
exjiositioii of the' subject lor c'ngmeermg students 
It will cover mtermediato rc'c|uirements, and be of 
service tc:) more advanced stuck'nts as a book of 
reference A further bcxik b) tlu' same authors cm 
the subject of machine design lor the use of degree 
students and designers is in active jireparation 
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Our Astronomical Column. 


AuciusT Meteors. — The great shower of August 
IVrbcids was not well observed tins year m con- 
se(]uence of cloudy weather and moonlight. A rich 
display of Cygnids was. however, witnessed during 
the last half of the month fiom the point 201'' +50'' 
near 0 Cygiii d'lie individual members of this stream 
were briihant with swift motion and short paths At 
the end of their flights many of them burst with a 
.sudden acquisition of brightness The shower is 
fairly wt'll known and gave an abundant display m 
1893. In th.it ye.ir, betwc'cn August 4 and lO, 28 
of its meteors were seen .it Bristol, while 40 wt;re 
recorded bv Mr Corder at J^ridgwaiter, and 30 by 
Mr Jdakcley at Dewsbury. A full description of the 
shower apjieared in the ()bserv«to)'Y for September 
1893, and the explosive chaiacter of the meteors w'as 
speiially jiomted out 'J'he visible strength of the 
shower vanes from yeai to year, but its period has 
not yet been ascertained ; further observations are 
reciuirc'd of this paiticular slre.un, for it is certainly 
one of th(' most important of the many systems 
whifh are in contemporary activity with the well- 
known Pcrseids. 

Mars. — T he first drawings of Mars at the present 
appaiition are published m L' Astronomic lor July, 
d'hey were made by kT. Menlore Maggmi at Catania. 
One, made on May 23, accords with the description 
of M. Jarry-Deslogcs of the paleness of the dark 
markings at this period, presumably due to their 
being covered by a ^a'll of mist or dust 'Phis seems 
to have dissipated by June i, a sketch on that date 
showing these regions dark, espcci.dly Syrtis Major ; 
the southi'rn end of it is flanked bv two biilhant white 
patches Nepenthes is \cry prominent, and widely 
double 'I'he drawing indicates 15 other canals. 
Both polar t.aps are shown, the southern being the 
larger. Dr. h'ountam m the BAA. Jcjurnal for 
June 28 ascribes the red colour of the Martian deserts 
to ferric oxide, and suggests that ow'ing to the escape 
of the lighter gases the JNlartian atmosphere may be 
relatively rich in oxygen, so that meteoric dust wxnild 
tend to become oxidised 

The Frvi: ErFLECiiNr. 'I'l-.i esc ope — The loo-inch 
Hooker Tclescojie is not long to remain the largest m 
tlic world Air T S 11 Shearman, (Tovernment 
Meteorologist at Vancouver, has successfully cast a 
speculum of 10 feet diameter and 50 feet focal length 
which is to lie elected m the tu'w obseivatory yil.inned 
by Mr. ('has II. Frye at Seattle 'Phis observatory 
IS to be open to the ])ubli( at certain times, the 
telescope will then be used in a horizontal position, 
being fed with light bv a plane mirror ; but when it 
is employed lor tlie photogr.iphv of nebula- or other 
faint objects it will be jaunted diredly at the sky 
The cost of the instrument is in the neighboiiihood of 
300,000 dollars, and is apjiaicntly being borne wdiolly 
by Mr. F'lye The above particulais aic taken from 
Circular No i of the Frye (Jbserv .itory, which also 
states that Mr Shearman expected to make tlu’ first 
astronomical observation with the new speculum 
before the end of July 

Variaree Stars near AI — Dr. Baade gives in 
MtUetlnngcn der Hamburger bternioark , Bd. 5, No rb, 
an account of a pludographic search for variables 
near the globular cluster M. 53. It resulted m the 
discovery of 7 variables witliin a region extending 
from R.A. 13’' i’" to 13'* 13'“, and from Deck +17° 39' 
to +19° 41'. Xnve of them are of the clu.stcr type, 
with periods between ^ and f of a day. Applying 
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Shapley's rule for the absolute magnitudes of these 
stars, their distances, in units of 1000 light-years, are 
16, 20, 23, 41, 62 respectively. The last named, the 
mean magnitude of which is 16-25, apjiears to be a 
member of the globular cluster, though distant 34' 
from its centre. The others are probably unconnected 
w'itli the cluster. Since the latter is m galactic 
latitude 79", the results -suggest a much greater 
extension c)f the sidereal system in this direction than 
that indicated by Piof Kaplevn, who concluded that 
tlie star-density became sensibly zero at a distance 
of some 10,000 light-years tow-ards the galactic 
poles. 

Abbreviations oe Constellations’ Names — In 
the punting of Star Catalogues in which reference is 
made to the names of the constellations, a large 
amount ol valuable space is w asted in conseipience of 
the lack of a standard system of an abbreviated 
nomenclature. At the meeting of the International 
Astronomical Union held at Rome m Alay last, the 
Commission on notation, units, and economy of 
publication decided on a system of abbreviations 
which involve only three letters for each constellation. 
Thus, to give a few examples. And is Andromeda ; 
CMa, ('ams Alajor , (vVn, (Katies Venatici , Gem, 
Gemini ; etc In the Harvard College Obsi'rvatory 
Bulletin, No 771, it is stated that this system will be 
adopted forthwith. It is expected that it will now 
be used universally, since it is a great economy and 
convenience m printing, especially when large cata- 
logues of stars with their magnitudes, positions, projier „ 
motions, spectrum types, parallaxes, etc , are in 
hand 

New Nebui./E — In the Harvard ('ollegc Observa- 
tory Bulletin, No. 773, it is announced that Air. . 
Donald H. Alcnzel has found recently approximately 
two thousand new' nebul.e on ninety photographs 
made with the 24-inch Bruce telescope at Arequipa, 
the southern hemisphere .station ol the I larvarcl 
College Observatory. Most of the new objects are 
south of decimation - J5‘^ tht-ir positions and 
descriptions will be published later Of the eight 
hundred brightest ncbuln found liy Air Aleiizcl, about 
thirty-five per cent appear to be spiraU, i c they 
show spiral arms or the characteristic spindles form. 
I'he majoiity of the otlior bright obj'-cts arc ‘-dated 
to belong piobably to the type designated by Hubble 
as globulai nobulce It is mteaesling to note that the 
total number of lu-biikT now- recorded is nearly 
20 , 00 (» 

A Very Massiv'E Siar — Alucli attention is now 
being given to the detcrniuiation of Uie masses of 
stars, so that any stai of excessive mass bc-c-omes at 
once an interesting object Dr, J. S. Plaskctt, 
Ihrector of the Dommiou \stfophysical Obsc-rvatory 
at Ollaw-a, descubes (Mon Not R A.S , vol. 82, 
p 447) the star B D 6"* 130CJ, No 2 j22 of the llarvanl 
Revised Photometry, whicli consists of two very 
bright Oe stars, i e stars at nearly the highest tempera- 
ture, 10,000 light years away from us ; they revolve 
around one another in an elliptic orbit m a peiiod of 
14-414 days, but arc separated by a distance of 
90,000,000 kilometres The brighter of the two stars 
has a probable mass of at least 86 times that of the 
sun, a density of o-or, and an absolute magnitude of < 
-5-65 The fainter star has a mass of 72 and is of 
the same density, its absolute magnitude being 
The absolute magnitude of the system as a whole is 
-6-3, which is the greatest so far determined. 






^ ^ — ■ deci^Kerabte 

iptar- lias attracted some ’attention. On one of 
^ Prof. Bhandarkar read the word “ Maata,’’ 
,a^uiil^d to mean “ a headman or chieftain.” The 
i'^cript is believed to be that known as the Brahmi, 

: '^which, according to Btihler, was introduced in India' 
;JrQm Semitic sources about 800 b.c. Unfortunately, 
.however, there is no evidence that this character was 
sever written from right to left. The question of these 
;.n€oliths has been examined by Mr. Hem Chandra 
>.Pas Gupta in the Journal of the Asiatic Society of 
Bengal (vol xvii. No>. 2), who points out that the 
'Evidence of provenance and or the fact that the 
-inscriptions date from the Neolithic Age is far from 
.Satisfactory. Symbols like letters of the alphabet 
have been found in European soil painted upon 
pebbles belonging to a stratum between the Palaeo- 
lithic and Neolithic Ages at Mas d’Azil in France, but 
scholars are still doubtful whether these so-called 
inscriptions form a scientific basis for investigation 
of the origin of the alphabet. The same may be said 
of these recent Indian discoveries. 

The Swastika, Gammadion, Fylfot. — The 
familiar symbol known in India as the Swastika, or 
omen of good luck, and in the West as the Gammadion 
or Fylfot, has generally been interpreted to represent 
the sun in its apparent course. Its origin has been 
investigated b^ Mr. Harit Krishna Dob in the Journal 
of the Asiatic Society of Bengal (vol. xvii. No. 3). He 
suggests that it is based on the method of writing the 
sacred syllable Om, afterwards typical of the Brah- 
manical triad of deities. This, when written in the 
Brahmi character, takes the form of two crossed pot- 
hooks, which he regards as the earliest form of the 
Swastika. This theory meets with the serious objec- 
tion that while this symbol comes down from the 
Bronze Ago at least, and is found on pottery from the 
Third City at Hissarlik, the Brahmi alphabet, accord- 
ing to Buhler, was derived from a Semitic source 
about 800 B.c. Mr. H. K. Deb suggests that some of 
the Brahmi characters may be of indigenous origin 
in India, vvhile others were adopted from Semitic 
scrijits, bill ihere is no evidence of this. Nor is there 
any reason to believe that the Swastika was adopted 
for the first time in India The interpretation now 
suggested may be regarded as not proven, unless 
we are prepared to believe that in this specialised 
form it is peculiar to India, and the solar explanation 
may for the present be regarded as holding the 
ground. 

Insfxtivora from the Congo. — ^The collections 
made by the American Museum Congo expedition arc 
gradually bein^ worked out and the results published. 
The latest section dealt with concerns the Insectivora 
and was the work of the well-known American 
zoologist J. A. Allen, who, alas, died without seeiflg 
the final proofs (Bull. Amer. Mus. Nat. Hist., vol. 
xlvii.). The Soricidae were described in the s.ame 
Bulletin in igi6 by N. Hollister, but the gist of his 
work is here repeated to make the whole subject 
complete. Fifty-two species and subspecies are 
chronicled, of which only two are, however, new. 

Foraminifera of the Atlantic Ocean. — ^T he 
third part of an important monograph on the Fora- 
□aitlifera of the Atlantic Ocean J. A. Cushman 
^S^?,|n^n>ade its appearance (Bull, U.S, Nat. Mus., 

.. V - r-w,, ^ dealing with the Astrqrhizid®, ' 


apf>^l!3itjy more primitive "than 

of the Foraminifera, andioflows' fJie 
in its general characters, a number of tlin' 
genera being wholly or in part composed of ^^(^es - ’ 
with arenaceous tests. In the most primitivf 
family, the Spiroplectinae, a coiled developmSni tha^s 
up a considerable portion of the test. A nuniber of 
now species are described, and there are twenty-six 
excellent plates. • . 

Hawaiian Natural History. — The 
Pauahi Bishop Museum of Polynesian Ethno 1 |ogy 
and Natural History continues its useful carcier^ and" 
its ” Occasional Papers ” have reached the/ wglith 
volume. Three of the latest numbers benfitt^ 
natural history are now before us. C. Moh^NtgU® 
Cooke, jr. {vol. vii. No. 12), supplies ” 

Hawaiian Zonitidae and SuccmcidcD.” Among "file 
former the author includes Vitrina, which has .^long 
been placed in a family of its own ; he elevatjes 
Godwinia into a subfaihily on anatomical groundst; - 
and founds a new genus Nesovitrea for the Vitfba > 
pauxillus of Gould. To the Succineidai he add[$( . 
new species of Catinella, and creates a new genifs, 
Laxisuccinca, for two new fossil species. Adequate 
illustrations of anatomical details are given in the 
text, and there arc two plates of the shells from the 
pencil of Miss Winchester, which is a guarantee of 
their worth. The Stomatopoda in the Miiseurh are 
the subject of a paper by C. H. EdmondvSon (vii. 
No. 13), The collection comprises 53 specimens, of 
which one is new. The same writer also treats of' 
tlic Hawaiian Dromiidai (viii. No. 2), amounting to 
four species, of which one, Dromidia hirsutissirt^a 
(Lamk), recorded by Dana, has not been seen by him, 
and he considers its occurrence doubtful. 

Ecology of South Australia — An interesting 
contribution to the study of arid regions, with special 
reference to the vegetation, has been prepared by 
Mr. W. A. Cannon ( “ Plant Habits and Habitats in 
the And Portions of South Australia,” Washington : 
Carnegie Institution, 1921). The importance of 
bringing under cultivation those portions of the each's 
surface which, at present, are of more or less desert • 
nature, is becoming increasingly important in face of 
the growing demands for food of the world's pdpula- 
tion. The studies of the physical, gkibotanicaC and 
ecological characteristics of such areas are being 
carried out by our American friends with their typical 
vigour and freshness of outlook and are already 
proving of practical value. In the work under 'notice 
the varying vegetation al features are correlated with 
the rainfall in the districts which they inhabit, an 
arbitrary classification of regions being based on the • 
annual amount of ram. It is shown that in South 
Australia as a whole the flora is distinctly of a'ptero- 
phytic type, and that of the dry northern portion 
differs from the rest only in degree and not 111 kind* ' 
The total absence of deciduous species is noteworthy. 
The morphological and ecological peculiarities of the 
species of Acacia and Eremophila are especially con- 
sidered. The halophytes, mainly species of Cheno- 
podiacece and Amarantaceae, constitute tlie most 
prominent element of the flora of the v^ry- <^y 
districts. Triodia irritans and Spmifex para^QXUS. 
are among the most frequent grasses. The .v^k is 
illustrated by 32 pages of photographs, some ihpyjrifig 
characteristic landscapes and vegetatioi^ . • 

aiAl othets peculiarities of .rQOt,\boot oi?ir*ki^, mot-' ' 
a bibliography ^ |bi!hiwufy"of 



; jrwf^of Jife^fesidence in^tfiia coui^tf^ he was 'en]gaged 
+“ id , v(the; manufacture of sulphuric a^d; he was a 
■‘^chemist of considerable repute, a fellow of the Royal 
. ‘ Society, an accomplished and kindly man : Iw his 
-will he left the whole of ^lis fortune to the Royal 
Sociely and the Society of Chemical Industry The 
council of the latter Society decided to set aside a 
small part of the legacy to found a scries of Messel 
Memorial Lectures to be delivered by eminent chemists, 
each of whom is to receive a Messel medal. The first 
^of such lectures was delivered in Glasgow last July 
.'by Prof. II E. Armstrong, who was for very many 
\years an intimate friend of Dr. Messel. The lecture 
; IS now published in the issue of the Journal of the 
Society of Cheniicai Industry for August 15. 

The subject of the lecture is “ Chemical Change and 
Catalysis,” but ITof. Armstrong contrives to make 
Sundry alarums and excursions into adjacent tem- 
toues. There is a good and sympathetic account of 
the life and work of Messel, some amusing chaif of 
Ostwald and his sc hool of ionic chemists, of Bancroft 
and his satellites, of colloid chemists and most other 
varieties of chemists, and an important contribution 
to our conceptions of the processes involved in 
( hcmical change The lecture is important not so 
much because of the new matter in it, but because it 
puts the problem in an arresting manner and compels 
those leadeis who have' any power of thought to cry 
a halt for a moment and consider first what the 
Icctuver means, and then what the reader leally 
thinks on this subject, and whethi-T .i good deal of 
what he has been m the habit of thinking is sound or 
not Prof Armstrong has long scollcd at text-books 
and has very successJully practised a method of 
teaching, the vital principle of which is to tell very 


, tbntinues his 


, tbntmues * pfibtiSe his 
method', if this lecture is any criterion 01 his present 
habits. The view he outlines is that no chemical 
change takes place except 111 the presence of an eltytto- 
lytc, which he calls the ” determinant ” , imle^ the 
substances concerned arc in an electric circuit chentical 
activity is suspended. The work of Prof. H. B. Baker 
on the inactivity of perfectly diy substances IS referred 
to several times. Electrolytic conductivity is dis- 
cussed and the electrolysis of water ; according to 
the lecturer this takes place m stages, the first stage 
being the formation of hydrogen peroxulo ‘ tills 
unstable compound plays an important part in the 
association views of Prof. Aimstumg ■ it is, the first 
stage in the oxidation of Jiydrogen The combustion 
of carbon monoxide, the oxidation of XrLiithin and li^p<?- 
xanthin arediscussed, and there is some accoimtof Cata- 
lysis, the action of eiuymes, and the nature of acids. 

The determination of Prof Armstrong or perhaps 
his catalytic nature (onipcls tln^ miiul ol the reader 
to execute u sort of l^niwnian movement. He is 
diiven from Gosvland Hopkins to Meredith, ' from 
hydroxy lation to iiudibras, troni lolloids to Lewis. 
Carroll And when he thinks, good, easy man, full 
surely the argnnicnt is ripening, he is switched ofi 
to a quotation from Eiasmus iXiiwin or some new 
paiadox about the basic proptu tu's of sulphuric acid, 
in a manner which tliose who rirt' familiar with Prof. 
Armstrong’s style will easily imagine, although they 
('annot — one scaredv knows whether to say fortu- 
nately or unfortunately- --imitate it. 

No one will begin this lecture without tinishing it. 
No one will fail to be interested and amnsc'd ; ,no one 
will come to the end wdihout a stimulus to thought, 
a renewed curiosity as to chi'mical change, a new 
scepticism, and tiesh ideas 


Stellar Radiation in the Infra-red. 


T W. W. C013LENTZ ^ is developing the apphea- 

^ tion of the thermocouple to the stndv of stellar 
radiation, and is deriving results of considerable 
interest and value, especially so far as red stars and 
red variable are coneerned The instrument he uses 
is not so seiealive as the jihoto-elcctric cell which is 
doing such delicate work in tlie hands of Gutlmick, 
vStcbbms, and others, but it lends itself more readily 
to the investigation of radiation m the longer wave- 
lengths 

Most workers engaged on spcctrophotometnc 
measuies of the stars liave concentrated on the visible 
sjx'ctium. ])r Coblenlz uses various transmission 
scieens which allow only radiation over fairly 
nariow regions of the spectiiim to pass through to the 
lltcrmocouple He thus obtains tlie spectral energy 
distribution of the stars, and derives stellar tempera- 
tures agreeing fairly closely with the values obtained 
at Potsdam by Wilsing, Schemer, and Munch, ^riie 
chief interest lies in the extension to Iheir work that 
h(‘ makes by using a water absorption cell, which is 
transparent for radiation between o 3 m and 1*4 /it in 
the infra-red, and does not absorb much radiation less 
than o 5 14 in w'ave-length. Wlicn the transmission 
Ihiough a layer of i cm of water is only a small 
fraction of the incident radiation as in the case of 


that photo- visual nndhods c.in give us trustworthy 
magnitudes of stars only tor a limiled range, and that 
certain stars, (‘spec'ull} nov.e, nnhate with much 
greait'i intensity m the cxtriune ullia-violct than we 
are allow'cd by our atmosyiheri' to measure, wliile 
others - the red stars anil invisible dark stars — 
radiate with great intensity in the mfra-ied. 

ICviui within the range where visual methods have 
prevailed. Dr. CMblcntz sliows that the failure to take 
into account the infra-red radiation has given much 
too small a value for the lunimosity, or intensity of 
radiation, of the giant red stars d his may account 
for the j)u//Iing fact wdnch Prof Russeli recently 
proclaimed, that giant stars of all sjieclral e.lasscs were 
of about the same absolute mci gnitude T )r Coblentz’s 
evidence is that this is not tlie case, but that tlie giant 
red stars are radiating far mure energy than are the 
giant blue stars of the same visual absolute magnitude. 

A further point of interest ansi^s from tlie close 
relation between a star’s spei triim and the transmis- 
sion of its radiation through a wati'i -si roen. When 
more radiation is lost in passing through the screen 
than is normal with the spoclial class to which a star 
belongs, this has been traced to tlie presence of a 
dark eompamon to the star whuh nialves its presence 
known in vet a new way by the action of its liitherto 


n-Gnoms and a-Scorpii, then Dr. Coblenlz rightly 
concludes that the total radiation from these stars 
is far higher than is suggested by their visual magni- 
tudes. It appears that we are faced with the fact 


unnoticed iiilia red radiation It is to be hoped that 
the method may be made moic sensitive, or that some 
more sensitive measure of mfra-red radiation may be 
developed wduch will enable the astronomer of the 
next centurv to measure the radiation from tha dark 







bejpiv made : Assistant Pr'ofessoi* tC. Mdss to l?e 
professor qf coal and metal mining ; Prpf. G. Haswell 
Wilson to be professor of pathology in succession to 
IVot;/,Shaw Dunn; and Mr. T. H. P. Veal to be 
assis^t lecturer in civil engineering, 

' Cambridge. — The Chancellor of the. University 
hw appointed Prof, H. R, Dean, professor of patho- 
logy in the University of Manchester, to be professor 
of pathology in succession to the late Sir German 
^ims Woodliead. 


The Salters' Institute of Industrial Chemistry has 
awarded fellowships for post-graduate study to 
Messrs. C. G. Harris, W. S. Martin, J. H. Oliver, 
apd W. Randerson, and has renewed the fellowship 
of Mr, F. R. Jones. 

’ i^i^PRbspFXTus has been issued from the chemistry 
department of the liorougli Polytechnic Institute, 
Botough Road, S.E.i, for the coming session. In 
addition to the customary course in general and 
organic chemistry, electro-chemistry, and the chemical 
technology of tlie essential oils, a grouped senes of 
eburses have been arranged, for this ses.sion, to meet 
the needs of students taWng the National Certificate 
in Chemistry. There will also be a series of lectures 
ori the chemistry of foodstuffs and a course on 
chemistry as applied to the laundry industry. In 
assessing the fees payable by students, special 
consideration is gi\’cn to apprentices, while there is 
a special scale for .students residing outside the 
county of London. 

The convenient practice of issuing abridged and 
sectional calendars adopted by the authorities of 
Battersea Polytechnic, Battersea Park Road, S.W ii, 
haS' been continued for the coming se.ssion The 
abridged calendar of afternoon and evening classes 
gives some idea of the scope of the institution's 
activities ; courses arc provided in mechanical, civil, 
and electrical engineering, pure and ajiplied mathe- 
matics, physics, chemistry and technological chem- 
istry, hygiene, photography, and domestic science. 
The fees are fixed for students residing in tlie London 
area while at the Polytechnic, but for those residing 
outside the county an additional fee, generally 
.equivalent to the difference between the ordinary 
school fee and the cost to the London County Council 
of the student's education, is charged. 

It is announced in Science that Prof. A. Sommer- 
feld, of the chair of mathematical physics at the 
University of Munich, wilt be in residence at the 
University of Wisconsin for the first part of the 
academic year 1922-23, holding the Karl Schurz 
memorial professorship in the university for that 
peiiod. The Karl Schurz memorial professorship was 
loi^nded in 1910 in memory of Karl Schurz, of Water- 
town, Wisconsin, sometime member of the board of 
regents of the State University, as an exchange pro- 
fessorship with the German universities, and the 
appointment of Prof. .Sommerfeld marks the re- 
sumption of the professorship after the interruption 
Caused by the war. Prof. Sommerfeld is expected 
to on atomic structure, and on either the 

analysis , of wave peppa^^tion. oy^^the general theory^ 
of^ reiatiyityiVx . 


which he published "desdiiptibhfs m 181^ 

Medhurst was bom in 1759, began.- liie as ^ alods^ 
maker, and was afterwards a machinist'- in SohoS; 
Various atmospheric railways were constructed, bu^ 
not till some years after Medhurst's death. ,< v 

September la, 1870. Karl August Steinheil died,-*-^’^ 
Born in Alsace in 1801, Steinheil in 1835 became h 
professor in Munich, where he invented a form of^, 
electric telegraph. During 1849-1852 he was director; 
of the Department of Telegraphs at Viwna, while thre^ 
years later he founded an optical institute at Munichi.^1 

September 12, 1914. Edward Riley died, — Riley^ll^ 
name is associated witli two great advances in tlw^ 
manufacture of steel. As a young chemist at th^ 
Dowlais Iron Works in 1857 he made experiments oiji^ 
the Bessemer process, while some twenty years latet^, 
as a consulting chemist he was associated with' 
Thomas and Gilchrist in the introduction of basic 
hnings m converters. He was also a pioneer in tlie 
accurate analysis of iron and steel, 

September 13, 1906. Hubert Henry Grenfell died^ 
— A pioneer in the development in modem gunnery 
Grenfell, when first lieutenant of H.M.S. Excellent' 
in 1869, with Chief Engineer Edward Newman.,^ 
worked out tlie first design of hydraulic mounting 
for naval ordnance. Retiring in 1886 he joined 
Armstrong's of Elswick, and in 1891 invented self- 
illuminated sights for night firing. 

September 14, 1882. Georges Leclanch6 died.— 
An inventor who by a single invention won a world', 
wide reputation, Leclanch6 was for some yearn 
chemical engineer in the laboratory of the Chemin 
de Fer de I'Esl. His well-known battery was 
patented in 1867. 

September 14, 1892. Rudolph Proell died. — Trained 
at the Technical Academy in Berlin, Proell became 
a profe.ssor in the Technical High School at Aix-la- 
Chapcllc, but afterwards as a consulting engineer 
devoted himself to the development of automatic 
valve gears. 

September 14, 1907. Leveson Francis Vernon- 
Harcourt died. — Educated at Harrow and Balliol 
College, Oxford, Vernon-Harcourt, after graduating 
in 1862, became a pupil of Sir John Hawshaw. From 
1882 to 1905 he was professor of civil engineering in 
University College, London, and was widely known 
as an authority on all that concerns tidal harbours, 
rivers and estuaries. In 1895 he served as president 
of the Mechanical Science Section of the British 
Association. 

September 15, 1859. Isambard Kingdom Brunei 
died, — Among the engineers of the first half of the 
nineteenth century Brunei holds a high place. He 
assisted his father on the construction of the Thames 
Tunnel, became engineer to the Great Western 
Railway, introduced the broad gauge, and was the 
designer of the Clifton Suspension Bridge and the 
Albert Bridge at Saltash. With his three ships, the 
Great We&fern, 1838, Great Britain, 1843, and Great 
Eastern, 1857, he made notable contributions to the 
advancement of naval architecture. He is com- 
memorated by a window in Westminster Abbey. 

September i6, 1871. Dennis Hart Mahan died.— i 
For forty years Mahan was professor of civil and 
military engineering at the Military Academy, We^ 
Point, and published works on these subjects, ly# 
course of civil engineering being translated 
various foreign languages. , He ,wa^ Onct^Of vilSh!# 
-ncojpQr^t^^qf; thorA^diricai r ‘ 


NATURE 



SATURDAY, SEPTEMBER i6, 1922 


CONTENTS. 

PAGE 

The Progress of State Afforestation .... 309 
The Gieen Flash at Sunset. Hy Sir Arthur Schuster, 

For. Sec. R S. . . . . . 370 

Village Communities. Hy H. J. F. . • 

Climbing Palms and the Sago Palms I’.y A W. H. 37J 
The Control of Electric Power. Ky A R . 373 

A Modern Text-book of Chemistry. I>) Prof. H. B 
Baker, F.R S. . 37 1 

Our Bookshelf . . . . 37 1 

Letters to ihe Editor : 

( i|iiliniiiy Wilson Taylor .... 377 

'111. liilliKutL of Slil'ucl — Rev A L Cortie, S J 17.S 
riu I’rufltK li'iii of ,i St.iiidaiil Souieo of Sound -- 
Capt E T Pans . . 37.S 

( ). ( iim-iic of ihc Karc Whale, ^h\oplo^^ol^ laytudi, 
on ilii 'r.isiiiani ui ('0.1st. Prof. T Thomson 
Flynn . . 379 

\toin-, iiid Ml . hoiis - Robert N Pease . . 379 

111. 1' iLsliw all r W inUlc —A. E Hodge . 3t>o 

1 lu‘ I licit ol 1 [.(.Mil Salt on f.i. pido]itc.ious Lniv.e — 

Dr F C Gan ett ,nid Hilda Garrett . 5S0 

111! I’li^conTick A. G. Lowndes . . . 3^0 

The Theory of Numbers. By Prof G H. Hardy, 
MA.F.RS .... 3S1 

The Oiganisation of Research. By Principal J C. 

Irvine, C B E , D Sc , LL D , F R S . . 3S5 

The Total Solar Eclipse of September 21 By Dr 

A C D Crommelin .... 3S9 

The Deflection of Light in a Gravitational Field By 
Hcibet Dingle . ... ^Sc) 

The Britibh Association at Hull st mmaiui s or 

\l)l)KI ssl Ol' BkKsIDI'.N 1 S or ^Lc. 1 Ions 39I 

Curicnt Topics and Events . , 393 

Our Astronomical Column . 395 

Research Items ... ... 396 

Emstem s Theoiies . . 39S 

Educational Work of the Ministry of Agriculture 39S 
University and Educational Intelligence . , 399 

Calendar of Industrial Pioneers . . 4c«j 

Societies and Academies . 400 

Official Publications Received , , ,joo 


luiito/hil a fid I’ublisJtiny OJfut'i 

MACMILLAN Sr CO., LTD., 

ST MARTIN'S STREET, LONDON, W.C.2. 

Advertisements and business letters should be 
addressed to the Publishers. 

Editorial communications to the Editor. 

Telegraphic Address- PHUSIS, LONDON. 
Telephone Number : GERRARD 8830. 

NO. 2759, VOL. I 10] 




The Progress of State Afforestation. 

T PIE Geddes Committee recommended the abolition 
of tlie Forestry Commission, and the discon- 
tinuance of the .scheme ol .SuUc .dlorestation that was 
sanctioned l>y I’arliament m kjk) horlimalely lliese 
drastu measures were not .idopted hv the (io\ ernment. 
Tlie Treasury, howe\er, has now n-slrulrd the C'um- 
misMoners’ operations, by reducing considcrahl_\ the 
annual instalment from the fnrestiy fund, wliit'h had 
been fixed at 350,000/. Jn i onseijiiencc, the forestry 
staff has been gteally rediH'ed, all pun base ol land for 
the |.uirpose ol affoiestation is suspended, and |)lanling 
operations are grealls (urtailcd. It is disi ouraging 
to he awaie of these lacts, while readini; the si'cond 
annual rejiort ^ of the L’oiestn Commissioners, which 
IS a record of < oiitiiuioiis jiiogicss till the end ol 
September 1921 

'Pile rcjMirt shows unexpected case in the auiuisition 
of sLiil.ihle land lor jilanlmu trees In ordei to leduce 
( urrent expenditure to a mininiiirn, thi jiolu y has l>een 
j)ursued of leasing as mm h .ind liuyin;’ ,is liltle land as 
possible. In Scptemhei 1921 ihe Commissioiiei s weie 
actually in jiossession ol 68,pS() ai res ol " plantable 
land,” of which two-thirds had bci'n li-ased at a rent 
ot about 2s. per acre, and onc-third jiuichased at the 
low’ pru e of t/. 8^. |)er a( re 'J'he aflorcslal ion of cheap 
land like this adds matnially to the real wealth of the 
(onntry, as the liniher produced will he miuh more 
\aliiahle than the jiooi glass, tusla's. brinkcn, lur/:e, 
and heather w'lm'li now io\er the ground 

Alfoiestation .dso prox ides a leady mi'ans ol giving 
woik to the unemployi'd dm mg seasons oi had trade. 
In XoM-inlier last, 250,000/ was allolled to forestr)' 
fiom the l.'neinploMnenl Fund, and in spite ol llie 
dilTidilly of organising and in man\ <ases imiirox ising 
lorestrx operations with unskilled l.iboui, more than 
4000 men were set to woik l.andow'ncis and i orpora- 
tions were indmi'd to jilani, by sni.dl grants whidi 
weie Linem umbered h\ an\ (oudition e\((pt that 
imcm])lo\cd laliour should he utilised. As a result 
about 1 1 000 .u were planted on pri\ ate estates, and 
pupaiation was made loi the planline ot .1 further 
11.500 ai res m siibse(|uent yiais, a notahle .ulditiun 
to the woodland area of Great Ihilain 

'I’he a» tiial work of afforestation on the kinds ac'ijuired 
bv the Commissioneis was lestiKlcd m the first \ear 
b\ the lack ol \oung trees ; but 7794 acres had been 
|)Iantcd by the end ot the second season. Large 
(juantities of liee-seeds were impoited and extensive 
nurseries established at (oiuenient icntres, the latter 
covering in Septi'inher 1921 an ari'a of 607 acres and 
carrying u stock of 111 million seedlings and 33 million 

‘SisDud Aniui.il Report ol the Forestiy t ninmit.si,)iiers • Year ending 
Sept JO, 1921. (Loiiiloii. H M. Stationery OHicc, igjj ) is net 
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transplants. The report gives detailed information 1 now collected by Prof. Mulder m a volume of 140 


in tubular form*about the area, cost, and species of the 
various plantations and nurseries. The positions of 
the different State luircsts and (Town Woods arc 
indicated in a skctth map. 

Four schools for apprentue woodmen have been 
established, where sixty men received training in 
1920-1921. These arc situated at Parkend in the 
Forest of Dean, Burley in the New InSrest, ('hopwcll 
in Durham, and Beauly in ]n\x‘rness-shire. Research 
was ('arried on by six members of the Fommissioners’ 
staff ; exiieriruents were made on the germination of 
seeds ; on the protection of .seed-beds from drought, 
frost, and weeds; on mseit pests; and on planting 
procedure. Seventy-nine sample jilots, scattered over 
Fngland, Wales, and Scotland, were under obseiwation 
in September 1921. These plots will be thinned and 
ineasiired penodically, in order to provide data as to 
tiu' rate of grow'lh and the best methods of thinning 
plantations of the different sjiecies. 

'File report ('oncludes with an interesting account 
of the drought of 1921. it caused great damage in 
England and Wales, the death-rate among newly 
planted trees being 35 per rent. It is satisfactory to 
note that the ('ommission's plantations lormed in the 
previous yeai did not suffer to any .ippronable extent. 


The Green Flash at Sunset. 

The “ Green Ray ” ur “ Green Flash ” {Rayon Vert) at 
Rising and Selling of Ihe Sun. By JTot, Dr. M. E. 
Muldei. Pp 141 (London ■ T. Fisher Unwin, 
Ltd , 1922 ) O.s. net. 

W IllsX the sun si'ts belund a distant and clear 
horizon, Us last ra\s disapjiear with an 
emerald green flash. The coloration is due to the 
refraction of light in our atmos])here by which the sun’s 
image is raised through about half a degree, the eleva- 
tion increasing from the red to the violet end of the 
spectrum. A.> the Molct and -to some extent — the 
blue ra^,s are absorbed by the layer of air through 
which the light has to pass, it is the bluish-green part 
of the spectrum that is dominant at the ultimate 
moment of sunset. Tins seems dear enough and e\en 
obvious. But there are always certain minds that 
distru.st the olnious— not alwa\ s to the disadvantage of 
science — and others w'hifh rebel against a common- 
place explanation of a striking effeit. Imagination is 
always ready to supply more or less famdful alter- 
natives leading to controversies and correspondence in 
scientific journals. 

In this manner a considerable amount of literature 
on the “ green flash ” has accumulated, and this is 
NO. 2759, VOL. 1 10]- 


pages. The book is readable and interesting. But 
the interest is mainly psychological, depending on the 
descriptions by whidi observers record their impres- 
sions and on their knowledge of the conditions under 
which the green flash appears. The two serious -alter- 
native explanations that have been offered to replace 
the one based on the dispersion of light in our atmo- 
.sphere might be dismissed in one sentence. The green 
flash cannot be the atter-image in an eye fatigued by 
the red light of the sun, because it appears at sunrise, 
as well as at sunset , nor can it derive its colour from 
actual pas.sage through the sea, because it is also seen 
when the sun disappears behind a land horizon. 

The author aims at giving ns a complete account not 
only of everything that ran be said on the subject, but 
of everything that has iieen .said on it. We are told how 
obser\ers have put their impressions into words and 
find transcriptions of a large part ol the correspondence 
that has appeared in NvniRE, in the Jouinal of the 
British Astronomical Association, in the Meteorologische 
Zeitschrijt, and in other publications. The same argu- 
ments are repeated over and over again, until we feel 
that a horse dead and dulv flogged had better be 
buried ; this might sa\e us from being worried by its 
ghosts and reincarnations. 

N evert hele.ss, the account has its value as a chapter 
of .scientific histoiy. We note wnth interest that the 
first iirinted description of the green flash that can be 
traced is c-ontained in a novel by Jules Verne entitled, 
“ Le Ravon Vert,” and published m 1882. Perhaps 
.some readers of N.vtl'RK ('an verify the Leil-Moiif 
of tiic stoiy, taken apparenth from a Scot('h legend, 
according to whic'h those who have once seen the green 
ray acc|uirc the power of seeing what is in the hearts of 
others as well as in their own. 

J first noticed the green flash in Februaiy 1875 on 
several suc'cessive mornings at sunrise while trav ersing 
the Indian ocean. The apjiearanc e was so striking and 
the explanation seemed so obvious that 1 took it for 
granted 1 had only witnessed a common and well- 
known phenomenon. In July 1878 during a pas.sage 
to the United States 1 directed the attention of several 
members of an eclipse cxpeditiovi to the appearance at 
sunset ; among them was Mr. C'owper Ranyard, whose 
subsequent views on the subject are quoted with 
approval by Prof. Mulder, I still failed to rc'alise that 
the effect had never received the attention of scientific 
men, though 1 understand that astronomers were 
familiar with the fact that the light of a star near the 
horizon is drawn out into a vertical spectrum. 

If the author’s investigation of the scientific literature 
is as exhaustive as it appears to be, the first scientific 
notice of the green flash was published^^ly in 1885, 
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when Chevreuil communicated to the French Academy 
observations m£^e in the Indian Ocean by Treves, who 
adopted the erroneous theory of complementary colours. 
The reader must be referred to the book itself for the 
subsequent discussion. Some praise should be jj;iven 
to the author for the manner in which he keeps up the 
interest of his account and the fairness with which he 
recites the arguments of different writers. According 
to his own view a complete explanation is still wanting, 
although he agrees that it must be based on the dis- 
persion theory. But I would suggest that his reserva- 
tions dejx'nd almost entirely on the importaiK'c he 
attaches to discrepancies in the descriptions by different 
observers and in their estimates ol the duration of the 
flash. A[)art from real differences in atmospheric con- 
ditions that may be ver)^ considerable, it is not to be 
expected tliat men, not specially trained in such 
observations, could tell with any degree of certainty 
whether an outburst of light lasts a tenth of a second 
or two seconds. Some have described the flash as 
apjieariiig m tlie form of a short line, while on others it 
has left no impression of shape. The author, w'h(, has 
been .1 professor of ophthalmology, is not likely to have 
forgotten the possible effects of astigmatism, but even 
a perfect eye might sec a point of liglit drawn out into 
a ^ ertical line if the eyelids have been partially closed 
1 0 St rcen them from tlie glare of direct sunlight. Wlien 
st^cn through a telescope the appearance seems to be 
miu h more regular, the green ( oloration first appearing 
at the corners of the cusp that remains above the 
horizon. There seems no reason to doubt that dis- 
jiersion (ombined with absorption of light completely^ 
accounts for the effect. 

Is it I ot time that the green flash should find its 
plare in chmentary text-books ? ft is eminently suit- 
able foi them, and only by this means shall we be saved 
liom further dis( ussions covering the same ground 
Arthur Sciiustkr. 


Village Communities. 

The FughsJi Village The Origin and Decay of //v 
('oiiiiiiiinity An An/hrapological Inierpretation Ify 
Harold I’eake. Pp^ 251. (London: Benn Bros., 
Ltd., ic)22.) 15,?. net. 

S LEBOflM in 1883 issued his well-known work on 
the iCnglish ^'illage community, which he examined 
in its relation especially to the manorial system and to 
common field husbandry. Among the general con- 
clusions of his work was the view that “ neither the 
village nor the tribal community seems to have been 
introduced into Britain during a historical period 
reaching back for 2000 years at least ; . . . the village 
community of the eastern districts of Britain was 
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connected with a settled agriculture w’hich, apparently 
dating earlier than the Roman invasion and improved 
during the Roman occupation, was carried on, at length, 
under the three-field form of the open-field system 
which became the shell of the V'nglish village com- 
munity.” Without following out tlie discussion of 
Seebohm’s views it may be said that the accumulation 
of archaeological evidence since his day has made far 
more probable his view' tliat there were agricultural 
settlements on cleared torist lands in Britain well 
before Roman times. 'I'lie mapping of the catalogued 
Iron-Age finds Ironi the lists given m the re])oit on 
the Glastonbury Lake Village would luniish presump- 
tive evideni'c on this point. It is, however, clear that 
Seebohm attributed great importance to Roman in- 
fluence, which lie says “cnlorced the settlc'mcnt and 
introduced . . . AxctI rotation of crojis ” “ within 
the old Roman provinces (N. ol the Alps) and in 
the Siievic districts along their borders,” the area 
ot “tlie geographical distiihution of tlie three-field 
system.” 

In .Seebohm’s work llierc are frcciuent indications 
of his leeling out towards wliat w.is then the almost 
uncharted bac'kground ot jire-history. It is the great 
merit of Mr. Peake’s work that he has used liis 
iich archneological knowledge as well as his liistorieal 
reading in order to reach liack beyond Seeliohm. Ills 
interest is not in any ([ucstion of origins of manorial 
organisation, but rather in the attempt to make tlie 
nuicli-needed link between archiEology and documentary 
.studies for Britain. Thai this is one of the pi ime needs 
of our time admits ot no (|uestion, nnd it is advisable 
that specialists on lioth sides should treat w'ith siieeial 
consideiation pioneers who, like Mr. Peakey arc trying 
to find the mne h-needed links. 

For Mr. Peake tlie germ of the village community 
is to be found among the Neolithic agriculturists of 
the Swis§ and Aleniannic and Bavarian regions north 
of the Alps and is a soc'ial ('harac'tciistic of the dark, 
liroad-headcd Alpine Race in those* areas. He also 
suggests their domination by Nordic men ot the Bronze 
Sword, but lea\es tlie fuller working out of tins subject 
to a c'omjianion-book to be issued shortly. These 
warriors sc-i out about 1200 n.c. to dominate a large 
part of F.urope and reached Britain within less than 
a century, as theie is but very little diflerence in the 
types of sword lound along their routes Their followers 
were cultivators, and from evidence* of bronze-sickles, 
of ploughs as substitutes for hoes, and of bronze axes 
in plenty, some late ones of which undoubtedly tell 
of forest-clearing, Mr. Peake belie\'es they spread, at 
any rate, the germs of the village* community in cleared 
forest areas. The landing ol these people at Chelsea 
and Brentford as w'ell as up the East Anglian Ouse 
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gives a tine to their access to the parts of England 
where the three-field system is best shown. That they 
did not at once dominate the west is clear from archaeo- 
logical e\ idence, espec ially from the finding of rapier- 
likc dirks in jdace of leaf-shajied swords in the south 
and south-west. In Wales and other hill-lands the 
moorland-village seems to have survived, and, when 
\allev clearing spread there, family groups in single 
households mo\i“d downhill and built the T\dd\n 
near slicives of cuUuation on the hill-sides. Mr. 
Peake thinks the Romans met the \ allev-village- 
communit)’ in (laul and Alemannia and probably 
interfered with it as little as possible, so that according 
to him, the (ontmint) liom eailier times would be 
much greater th.in .Seebohm thought 'J'his is a \iew 
w'hich obvioush’ needs turtlier examination cm the 
basis of stiiclv of gectgrajihu al distributions and we 
speciall)' need maps ol the distiibulion of open-field 
\illages in Fiame. Mr. Peake’s vicav is, at any rate, 
far more heljitul than the' one* w'hn h would ascribe 
the three-field s\steni to tlie Saxon invadeis of Pntain, 
for the'^e last came from a rcuion w’hc're the one fic'ld 
scheme was ( hafiic teristn and thc‘\ had little connexion 
with the .\lemannic aieas of c]i-.tiibiition of the threc*- 
field system 

llaMiig outlined this interesting oi)mion Mr, Pccdte 
follows, on [airl\ orthodox linc,s. the ojien-field \alley- 
village clown to its deiac Tie accepts thc' general 
view that diminution ol Icrtility of the Lind was a 
far twr of this deca\. though that is now disputed and 
it IS thouglit that the propeil) -organised folding of 
stock pastured on uncultu atc-ci land-, would bring in 
enough mamnc', 'fhat this oigamsaticm was adeciuatc'ly 
maintained ecetyswlieii- m \u-w of competing claims 
for till manuie lietwcen lord and tenant is, how'ever 
M'l) cloiii)t till, so the \ lew m this book is probably 
not \ er\ far Iroin c orrec t 


.Mr. ikake’s Utiis ol public work in rural haiglanci 
gi\e a spec lal interest to his concluding chajiter, which 
asks, wh.it ol the lutuie ^ lie sees that the old \illage 
IS dead or cbing from loss of internal c'ohi-sion ami 
that there is too much tendemex towards occupational 
as .igaiiist ni'ighbouih cohesion fh* alscj fears the 
further urbanising ot the g^oplc if the Garden ('ity 
idea, which he admits to be the* bc'st urbanism, spreads, 
lie. thinks the .Saxon village may ha\e had less than 
too people, the mediaival Milage perhajis nearlx 200, 
the modc'rn survival about 200. more or less. As 
civilisation developed in classical lands villages fused, 
and there is, according to Mr. Pc'ake, much need of 
larger units, especiallv tor sfioppmg and amenity 
purposes, 'i’hc village has been losing its |)eo[)le, 
especially the best, at an alarming rate, but the tide 
of numbers turned a little a^r ic;oo in several districts, 


thanks probably to the motor car and cycle. To redeem 
village life from dulness Mr. Peake thinks a population 
of about rooo would he desirable, and that in such 
a unit most standard occupations could be represented, 
an important factor of contentment now commerce 
has enlarged our neCds. He pleads for farm buildings 
around the outskirts of the village so that thc labourer 
may be near ins beasts, and for small holdings in the outer 
ring of the village. A village of 1000 can have a doctor, 
a lawyer, a hank, a bootmaker, a builder, a carpenter, 
a reasonable school, a public hall, and a few shops 
of some value. Such villages would encourage retiic'd 
people, maiden ladies without specinlised occupation, 
and so on to .settle in them, and might well lead to a 
redevelopment ot handicraft at all events in leisure 
time 

The detailed .suggestions may raise dispute, but 
what IS of value here, besides the long and intimate 
workmg-exjicnc'nc'c; of rural life which the author 
possc'^scs, IS the lact that tlie present unfortunate 
lendenc'v towards sejiaratist specialism is avoided. 
It is scc'ii that small holdings [wr vc <ire not enough, 
and that tlie settling of wage lates or drafting ot 
housing schemes is only a partial hc'lp. It is Mr. 
Peakc‘\ dcsiie to start Irom life, and from the provision 
ot opportunities of healthy exereise ol varied fac'ulties, 
that maiks out his book as worthy of careful and 
earnest c uiisideiMtion. 11 . J. E. 


Climbing Palms and the Sago Palms. 

tiinals of the Royal Rotaiiic (kudeii, (Calcutta \ ol 12 
IMrt 2. .'Is'/ciZ/c Palms f.cpioiioauyeo'. Part 
The Species of the (feiicia : Ccratolohus, Calospatha, 
Plecloiomia, Pleclocomiop^is, Myiudepis, Zalacay 
Pigajetta, Kurthahia, Metroxylun, Pugeissuua Hv 
Dr Ocloardo PecTari. Text, p^). vi f23i-l-b jilates. 
I’latc's, 120, size 21 in x 14 m. ((.'almitta Ttengal 
.Sectf-tanat book Depot, icjoS-icpr.) Rupees 40 ; 3/ 

I T IS a matter ot great ic'gret that the late Ih'ol. 

l>ec< an did not live to see tlie jiuLilication ot the 
final part ol his fine memoir on the Asiatic Lejiido- 
carvasc, vvlncli he had very filk'ngly cledicated to the 
niemorv’ of thc late Sir George King, the founder ot the 
Annals ot the Cdciitla Botanic Gaiden. 

It was characteristic' of Sir George that he selected 
tlie proper peojile to prepare the valuable mc*moirs 
th.it h.ive preceded tlie one under review, tliough his 
ow'n c'ontnbutions are among the most noteworthy ot 
the senes. This present jiart constitutes the third of 
Prof, lieccan’s memoirs on thc Lepidoearyea*, vol, xi, 
Imving been devoted to the important genus ('alainus, 
and vol. xii., part i, to the genus Daemonorop.s. Like 
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its predecessors, the present part is accompanied by a 
magnificent series of plates and analytical figures of the 
flowers and fruits of the various species, which very 
materially enhance the value of the memoir. 

The genus Ceratolobus, which is confined to the 
Malay Peninsula, Sumatra, Java and Borneo, consists 
of six species, four of which are described by Becrari. 
Three of these four are found in Borneo and two in the 
Malay Peninsula — one of the later, C. latvigatw^, Becc. 
haMng six varietal forms spread over the Malay 
Peninsula, Sumatra and Borneo. Calospatha Scor- 
techinn, collected by that assiduous botanist, Imther 
Scortei'hini, in Perak, and described by Beccari, comes 
next on the list and is an interesting and very distinct 
palm, having a homogeneous albumen in the seeds, 
two to three in a fruit. In the genus Plectocomia, 
whicli are large, spinous, calamoid palms with terminal 
inflores<Tnces, six new species are described. One of 
these, P. Kenaiia, was discovered at Doi Soetep, near 
Chiengniai, Siam, by Dr. Kerr, w-ho has made known 
to us the riches of the Siamese flora by his admirable 
collec'tions in that country. 

Pleciot'oimopsis is a new genus described by Beccari, 
containing five species, from flower Buimaand through- 
out the Millay Peninsula and Sumatra, and is again a 
calamoid, dioecious genus allied to Myrialepis, Becc. In 
its \egctative organs it resembles Plectocomia, though 
it differs wudely in the spadices and flowers. Beccari 
then passes to the genus Zalacca, a characteristic and 
exdusisely Indo-Malayan group containing thirteen 
species, denizens of rich, deep and moist soil in the 
recc'sses of primieval forests. The home of Z. eduhs, 
w’liich is frequently cultivated for its edible acid fruits, 
IS not definitely known, but it is considered to be a 
native oi the Malay Islands. It has been known since 
the time ol Clusuis, who examined fruits of this palm 
sent over from Bali in brine about 1600. Two new 
varieties of this species are de.scribed, and six new 
Species by Beccari; of the latter, Z. dubia is only ccr- 
tiiiiily knowui from the male flowers. 

'I'he genus Pigafetta described by Beccari was 
regaided by Maitius as a section of Melro\)lon, the 
sago palm, but Beccari proves that it is a distinct 
genus by its polycarpg: nature. It is not closely allied 
to any other genus of Lepidocaryeas, and is a tall tree 
with dioecious, axillary spadices and small calamoid 
fruits. It IS due to these small fruits, no doubt, which 
are eaten by birds, that this palm, P. jilarts, has so 
wide a range in the Moluccas, Celebes, New Guinea and 
Indo-Chma. 

1 ’he next genus dealt with, Korthalsia, is again a 
genus of climbing palms containing twenty-six species, 
mainly Malayan. They are ui economic use as, being 
very tough, the naked canes arc used for tying, etc., by 
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the natives ; they are also of interest in being m> rme- 
cophilous, with the appendage at the mouth of the leaf 
sheath (the ocrea) largely developed and sometimes 
transformed into a dosed ant nidus. Kxtra-floral 
nectaries are also developed m the axilU* ol the leaflets. 

Metroxylon, the sago palm, and Eiigeissona, one 
species of which, K. uiilis, Becc , also } iclds a sago 
flour, complete the Asiatic LepidocaryCtC, and the part 
IS concluded with an enumeration ol the extra Asiatic 
palms belonging to this family, among which Raphia 
and Mauritia aie perhaps the best-known genera. 

The genus Metroxylon contains six species with 
numerous varieties, and the account of these valuable 
palms occupies nearly forty pages ol the memoir. They 
are arborescent palms with a terminal inflorescence, 
and the two best-known species arc M . PiiiiipJni and M. 
Sagus, which are widely cultivated in the Moluccas, for 
the sake of the starch or sago flour extrm led from the 
stem. Both these palms yield many other com- 
modities used by the natives. Prof Beci an considers 
the Moluccas to be the homo of these two spi'cies, and 
especially the island of Ceram, where a new species, 
M. sqmrroswn, Becc., has been lound m abundance at 
the east end. Owing to their importance m aflording 
food to the natives, they have now been carried far 
and wide. 

To appreciate the value of this work it must be 
studied in detail, and all students of palms and botan- 
i.sts generally will realise how much they have lost by 
the death of Prof. Beccari, who was the pre-emjnent 
authority on palms. A. W. II. 


The Control of Electric Power. 

Switching Equipment for Power Control. By S. Q. 
Hayes. Pp. vii + 463. (New York and London: 
McGraw-Hill Book Co., Inc., 1921.) 20i. 

S OME of the most important problems with which 
the engineer of a large pnw'er station has to 
deal are in connexion w’ith the switc hes and control 
apparatus ol his distribution system. Information 
on this subject can be found in a \cry condensed 
form in several tc.xt-books, but there is a demand 
for more detailed information, and in particular there 
is a grc.it demand tor a definite statement of the 
physical principles on whicli many of these devices 
are supposed to act. In Mr. S. Q. I laves’ liook detailed 
information is given of many t^pes ol switchgear of 
American manufacture, but as a rule the descriptions 
are similar to the descriptions w'e get in manufacturers’ 
catalogues, and in some cases they are actually taken 
directly from these catalogues. The author is one of 
the leading experts on swutchgear, and occasionally 
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the reader is gratified by a brief description of the theory 
on which the device is founded, but in many cases no 
hint is given. 

In our opinion the value of the book would be very 
greatly increased b)^' additional brief descriptions of 
the physical laws which govern the action of many of 
the devices used by engineers. For example, a table of 
the rating factors by which the voltage of a given circuit 
breaker must be multiplied so as to get its rating at 
various heights above the sea level is given. It would 
be useful to give the theory used by the General Electric 
Company of America in getting these numbers. 

Many types of the spark gaps used in practice are 
given, and it is pointed out that the sphere gap haj. a 
greater speed of discharge than the horn gap. The 
“ impulse gap,” which we believe was perfected during 
the war in connexion with the spark gap used in the 
magneto circuit of an aeroplane, is now adopted for 
lightning arresters. The Westinghouse Company state 
that it is more efficient than any other spark gap. An 
investigation of the action of the lightning arresters 
described would be a very promising field of re.search 
for the pure physicist. 

In reading this book one gets accustomed to the 
American words “ resistor ” and “ reactor ” which 
are used for “ resistance ” and “ reactance coil ” 
respectively, and these words might well be adopted 
in this country. Electrical engineers talked about 
“ omnibus bars ” thirty years ago, it then became 
“ bus bars,” and now apparently it has become 
“ busses.” This book will be useful to the switchgear 
expert. A. R. 

A Modern Text-book of Chemistry. 

Inorganic Chemistry. By Prof. T. M. Lowry. Pp. 

xi + 943. (London : Macmillan and Co., Ltd., 1922.) 

28^. net. 

F ifty )'ears ago there were no hooks on physical 
chemistry. The work which had been done on 
the borderline of physics and chemistry was scattered 
in different journals and was not readily accessible to 
the student. The first Volume pf Miller’s “ Chemistry,” 
Tilden’s ” Chemical Philosophy,” and certain articles 
of the old Watts’.s “Dictionary ” were the first available 
summaries of what is now one of the most important 
branches of the subject. The works of Lothar Meyer 
and Ostwald, published in the late ’seventies of the last 
century, did much to direct attention to the importance 
of physical chemistry. The first professor of physical 
chemistry was appointed only twenty-five years ago, 
and even now this branch of the subject is still allotted 
to a lecturer at some of the universities in this country. 
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It is now recognised t^at inorganic and organic 
chemistry will become a mere record of facts, the inter- 
pretation of which„withoutthe aid of physical chemistry, 
will remain undisclosed. It is therefore a matter of 
congratulation to the publishers that they should have 
been able to arrange for the publication of a book on 
inorganic chemistry by a physical chemist. The 
author is also to be congratulated on the way in which 
he has fulfilled his task. Perhaps the severest test of 
such a book is to refer to all the parts of the work 
which one knows are stumbling-blocks to the ordinary 
intelligent student. Prof. Lowry’s book stands this 
test remarkably well ; in one case alone, the liquefac- 
tion of gases, will the information need to be supple- 
mented by the teacher. If it had been possible to give 
the references to original papers the book would have 
sufficed for any chemist who was not intending to 
devote him.self to inorganic chemistry as his main 
subject, although the author in his preface seems to 
disclaim the use of his book as a book of reference. 

The book is admirably produced, and the illustra- 
tions are remarkable, no less for their number than 
for their clearness. The book may be heartily recom- 
mended. H. B. Baker. 


Our Bookshelf. 

Drahtloser Vbersee-Verkehr, Von Dr. Gustav Eic hhorn. 

Pp. 69 + XX. (Zurich : Beer et Cic, 1921.) 7 francs. 

In the fir.st two chapters of the publication under 
notice, an excellent description is given of the great 
German radio-station at Nauen and of the receiving 
station at Gcltow, twenty miles south of it. The 
third chapter discusses the theory of thenuionic 
tubes, and the method of indicating the paths of 
the various currents by marking them in different 
colours is to be commended. The last chapter 
on radio-telephony is concerned mainly with modern 
German practice. In the Appendix a few well-known 
papers by Howe, Vallauri, etc., are published. The 
book is clearly printed, and the photographs of the 
Nauen station and the great lattice tow^ers with their net- 
works of wires show on what a huge scale it is designed. 

During the last few years the station has been 
practically redesigned. The standard system of trans- 
mission does not yet seem to have developed. For 
example, they are at present constructing seven new 
towers, each 210 metres high, to enable them to com- 
municate with Argentina. Under favourable atmo- 
spheric conditions the Telefunken Co., who own the 
station, have maintained communication with Japan 
for several years, although the messages have to go 
overland across Europe and Asia. The antennae can 
be separated into four separate sections, each of which 
c.an be attached to a separate transmitter. When 
weather conditions are adverse all the antennaj can be 
connected in parallel. They then have a joint capacity, 
of 0*01 microfarad. The two largest sections are each 
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connected with 400^ Itw'' high-ir^ucncy alternators 
througli two Or thiw frequency doublers coWiccted in 
cascade. The smaller sections are connected to smaller 
machines. Although 'the antennae are close they can 
be operated quite independently of one another. 

Dr. Meissner, the engineer-in-chief, hopes to reduce 
the earth-resistance of the antennae to a fraction of its 
present value. How much this resistance lowers the 
efficiency can readily be seen by the figures given m 
this book. For example, in one case the effective 
current in the antennae is given as 360 amperes and its 
resistance is 2*7 ohms. We learn that radio-telephonic 
systems are now established between Munich and 
Frankfort and between Berlin and Hamburg. 

Phytopalaontologie und Geologie. Von Prof. Dr. W. 

Deecke. Pp. iii + 97. (Berlin : Gebruder Bom- 

traeger, 1922). 6^. 3d. 

Prof. Deecke’s essays on broad questions of geology 
always provide interesting reading. The present work 
is perhaps unduly sceptical ; but its stimulus to further 
comparison and correlation is based on careful reasoning. 
While mention is made of the importance of plants as 
rock-formers, the main thesis is their value for geologists 
as indicating topographic and climatic conditions in 
the past. The author shows how vegetation growing 
on cold uplands may become entombed in the down- 
wash from mountain-sides, and he strongly opposes 
the notion that the flora of a sheltered Miocene marsh 
at CEningen may be used as an illustration of the con- 
temporaneous flora on tlie Swabian Alb. Even the 
beautiful theory that the occurrence of rings of growth 
m fossil trees indicates an orderly recurrence of .seasons, 
while their absence indicates a uniform climate, comes 
in for useful criticism. Though the author states the 
importance of calcareous algie in forming Carboniferous 
limestones and, aided by their magnesium, Triassic 
dolomites, we miss a reference to the Cryptozoon 
question. This is a mere petrograpliic detail in the 
general discussion, which leaves us with the impression 
that gcolugv, including the determination of local 
conditions ol plant-growth, may be of more service to 
palfieophylology than phytopaUcontology can be to 
geology. G. A. J. C. 


mak6 him feel that the method of graphs is worth 
Acquiring. Historical notes are incorporated in the 
hiain text, and occasionally they are worked in very 
skilfully. Presumably the tables are given the title 
“ logarithmic tables ” from force of^ habit : they con- 
tain only natural trigonometrical ratios. 

If the second part maintains the high standard of the 
present volume, the author will hsiVe added a valuable 
treatise to available books on the subject. It is to 
be hoped it will not suffer the fate of so many 
sequels. S. B. 

Cours complet de matJdmatiqnes speciales. Par Prof. 

J. Haag. Tome 2, G6om6tric. Pp. viii + 661. 

(Paris : Gauthier-Villars et Cie, 1921.) 65 francs. 
This is the second part of Prof. Haag’s complete 
treatise on pure mathematics as required by the 
ordinary student specialising in mathematics. The 
first part dealt with algebra and analysis : the present 
volume is geometrical ii) the widest sense. We thus 
have analytical and .synthetic geometry in two and 
in three dimen.sions, all treated simultaneously. A 
correct description of the book is therefore to call it 
a compendium of modern methods in geometry ; it 
contains a vast amount of information of a funda- 
mental character, and makes excellent reading. 

Contrary to usual practice, especially in this country, 
the author does not devote very much space to conics a.s 
such. Perhaps he is right in thinking that the general 
practice of making a long and detailed study of the 
curves of the second degree tends to endow them with 
an importance that their practical usefulness does not 
justify. On the other hand the methods of the calculus 
are used freely. 

Exercises in illustration of the principles and methods 
are conspicuously scarce, and no exam[)les are given 
for the student to work. One is led to wonder whether 
a student can derive any considerable benefit from 
reading mathematics like a novel. 

The Fotmdalkms of JEsthetics. By C. K. Ogden, I. A. 

Richards, and James Wood. Pp. 95 + pi. I-XV. 

(London : G. Allen and Unwin, Ltd , 1922.) 75. (id. 

net. 


Practical Mathematics. By A. Dakin. Part i. 
(Mathematical Series for Schools and Colleges.) Pp. 
viii + 362 4 - i«-f xxiv. (London: G. Bell and Sons, 
Ltd,, 1921.) 5^. 

Tmi.re should be a considerable demand for Mr. 
Dakin’s book, as it contains just the sort of mathe- 
matics ^lat is required* by those who have to learn 
sonfe elementary mathematical processes for practical 
use : decimals, mensuration and a few other topics 
in arithmetic, algebraic formuUe and equations, 
graphical methods, the geometry of rectilinear figures, 
similar figures, the circle and the sphere, with some 
numerical trigonometry. Tiie treatment is very 
pleasant, and the student who uses the book will 
certainly fail to experience the aridity that the popular 
mind associates with mathematics. Mr. Dakin’s 
account of ^aphs is particularly good ; the intro- 
ductory portion with the comparison and correlation 


graplis cac^t' but grirr.th©^ ?tudent’A- interest, an 


The aim of the authors of this short treatise on 
aesthetics, as stated by themselves, is to present in a 
condensed form the greater part of accredited opinion 
on the subjei't while relating it to the main positions 
of the theory of art criticism. The various theories 
are not brought into opposition, but arc distinguished 
to allow to each its separate sphere of validity. Beauty 
is thus discussed as intrinsic, in relation to the medium, 
to mysticism, and to its social effects and the like. 
They themselves find the solution of the problem in 
syniesthesis, a term covering a state of equilibrium 
and harmony in which the percipient beconie.s more 
fully himself and at tlie same time is in sympathetic 
understanding with other personalities. Hence arises 
the educative value of art. 'I’lus theory is acceptable 
so far as it goes, but, like much of the current theory of 
aesthetics, in describing the “ how ” it fails to answer 
the question “ why,” a matter in which the anthro- 
pologist, censured by the authors, may be able to assist, 


yiewof the current vo^ue of non-European art. 
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Cancer of the Breast and its Treatment. By Prof. W. 
Scirnphon Jlandley. Second edition. Pp. .\vii + 4n. 
(London : Published for the Middlesex Ilos|)ilal Press 
by j. .Murray, 1922.) 30^. net. 

It is now more than six years since the exhaustion of 
the first edition of this book, in which Sampson Handley 
set out to place the operative treatment of cancer of 
the breast on a more rational basis by a closer study of 
the pathology of the disease. Ilis main comdusions 
were: (j)that carcinoma spreads centrifupally by per- 
meation ol the lymphatic plexuses ; (2) that reparative 
processes inadequate for cure are a normal part of the 
cancer prof ess ; (3) that inflammation and fibrous 

tissue formation are the princijial of these defensive 
prficesses ; (4) that invasion of the serous cavities is an 
e\eiit of (Titical importaiKT in the process of dissemina- 
tion ; {5) that the embolic theory is only true for 
exf'epl ional cases The author instances mu( h detailed 
evidence in support of these caews, which have won 
widespread, though not universal, acceptance. 

The present edition contains new chapters on 
radiological treatment, recurrence, Paget’s disease of 
the nipple, lymphangioplasty, and injury as a causative 
fador in cananoma. The book is well arranged and 
excellently illustrated. 

A Handbook of Some South Indian Grasses. By Rai 
Bahadar K. Ranga Achariyar. Assisted by C. 
Tadulmga Mudaliyar. Pp. \14-318 (Calcutta: 
Butterworth and ('o.. Ltd. ; London : Constable 
and Co., Ltd., 1921.) 4 R. 8 As. 

This book is intended to serve as a guide to the study 
of the grasses of the plains of South India for the use 
of officers of the Agricultural and Forest Departments 
and others interested in grasses. To remedy scarcity 
of fodder, foreign grasses and fodder plants have been 
imported, but so far none have been established on 
a large scale. The same amount of attention bestowed 
on indigenous grasses wmiild ha\ e yielded better results. 
About one hundred grasses of wide distribution in the 
South Indian plains are described in this volume. The 
arrangement adopted is that of the “ Flora of British 
India.” Keys for the identification of genera and 
species are given, and good descriptions of each species 
are accompanied with figures of the whole plant and 
of the spikelet and details of the flower. The descrip- 
tions are preceded by a useful general account of the 
vegetative organs and flowers, and the histology of 
the stem and leaf. The figures, though not always 
quite sharj), are sufficiently clear to be a great help 
towards the identification of a given .specimen. The 
handbook should prove of good service m South India. 

I'he World About Ifs : A Study in Geographical Jinviron- 
ment. By 0 . J. R. llowarth, Pp. 94. (London: 
Oxford University Press, 1922.) 2s 6d. net. 

Mr. IIowARTit has written a small book on a most 
important subject. Its size is the only fault we have 
to find with this excellent volume, although it is a 
pity that a title more descriptive of the content was 
not chosen. Enthusiasm for the geographical point 
of view too often leads to exaggerated statements of 
the influence of environment on human activities 
and is prone to encourage generalisations which not 
infrequently ignore the facts. Mr. Howarth is too 
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careful a geographer to fall into these bad ways. 
He traces the nature of geographical influences, and 
in selected cases tries to estimate the forces of the factors 
involved. Chapters on the factors of environment are 
follow'ed by others on distribution, migration, and trans- 
port. Particularly suggestive are the chapters on geo- 
graphical environment and political states, and the local 
application of environmental study. The latter ex- 
pounds the idea of regional survey in its value as a 
co-ordinating study of the things and peoples around 
us. Mr. Howairth’s thoughtful and lucidly written 
volume should help geography to find its proper 
place m educational schemes. It deserves to be read 
widely. 

Eyes and Spectacles. By Dr. M. von Rohr. Rendered 
into English by Dr, A. Harold Levy. Authorised 
translation. Pp. vi+T3o + xxii. (London. Hatton 
Press, Ltd., n.d.) 65. net. 

Wk believe that this little book by Dr. Moritz von 
Rohr will prove as helpful to other English readers 
as It has been to the translator. Not only should 
It be read by those who prescribe and those who 
make lenses, but also by those w'ho have to teach 
medical students or others the elementary principles 
on which the science of ophthalmology is based. The 
first part of the book deals with the eye itself, and 
also perspective as a form of perception by means of 
whi('h the arrangement m space of the outer world 
becomes manifest to the observer. The most im- 
portant section of the book deals with sjiectades, 
and stress is laid on the two fundamental problems 
of increased clearness of vision and the alteration of 
direction of the object perceived. The final portion 
of the volume deals with spectacle frames. The 
translation, which has had the advantage of the author’s 
revision, appears to have been carried out in an efficient 
manner. 

I'he Link between the Practitioner and the Laboratory : 
A Guide to the Practitioner in his Relations with the 
Pathological Laboratory. By ('. Fleti'hei and H. 
McLean. Pp. 91. (London : 11 . K. Lewis and Co., 
Ltd., 1920.) 4s. (id. net. 

This little book is for the guidance of the medical 
practitioner when he is obtaining the assistance of the 
laboratory. It enumerates clinical conditions with the 
appropriate pathological investigations, and gives clear 
instructions for the collection and transmission of the 
ncce.ssary material, there is also a brief resume of 
vaccine and serum therapy. Attention to the details 
,given will certainly assist the practitioner in supplying 
to the pathologist the right mt\terial in the rig^t way, 

Simile Cou^ : The Man and his Work. By Hugh 
MacNaughten. Pp. xi -f 52. (London . Methuen 
and Co., Ltd., 1922.) 2s. net. 

An ambitious title appears on this book, which is really 
an enthusia.stic appreciation of a doctor from whom the 
writer has received benefit. It records vividly scenes 
at Nancy, Eton, and London when ('oue gave demon- 
strations of his methods. The writer gives a very 
charming impression of Couc as a man. The book is 
not, however, nor does it purport to be, a scientific 
treatise on Coue’s theories of suggestion. 
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Letters to the Editor. 

\The Editor does not hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return., or to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of Na'I'UKK. No notice is 
taken of anonymous communications.^ 

Capillarity. 

Jx Mr W Ji Hard3)'’s excellent “ Historical Noti'S 
upfin Surface Ener^^^ and Fones of Short Ean^^e ” in 
Mai UK! of March 23, vol 100, p. 375, he remarks 
that “ the exact wav m which the attiactive Inrces 
ait in causing the rise of lUiid in capillary tubes 
and the spreading of thud over solid and thud siir- 
farcs IS still obsciiie ” He e\idently rep'cts all 
explanations b\^ any T-aplac can conception of niolec- 
ul.ii at 1 1 act ion" He jirobably holds that the ex- 
])lanation is to be sought in the modern electric 
theory of the constitution of matter, but that this 
theory has not as yet been developecl far enough to 
throw sulficient light on the cpieslion. Hy the use 
of the teim “ attractiv'e,” however, he restricts Ihe 
nujmrc' to a limited class of foices m teims of which 
these' pln'iiomcna are to be explained. It is just 
possible tliat this ri^striction mat^ predude the solution 
of the pioblcm 

Ihat it is ])ossible to conceive of a force which 
cannot be put m tins class of “ attractive ” force's of 
shoit iringe may be shown If a mass consisting 
of a single molecule exists at .ill, it has a position m 
ctlu'i-sjxK e at some jiartu ular instant It may be 
considered isolated from all other masses. Thcie is, 
then fort', a closi'd boiindaiy within whic'h there are 
piojM'rties differing fiom those not within this 
boiiiidaic Any part of this closc'd boundary may 
b( loiKcivc'd as an area bc'tween spacoregions 
(.lik'd "mass" and "no-mass" If w'c say th.it 
//ns ( iivelofuiif^ aira tends to tnnome w'e have 

deliiK'd a " force " which cannot be included in the 
class of atlractnc foiccs Further, if we say that, 
lehen tuo -^inh cuclusuies come into contact, the tendency 
io denais! does not cYi^i in the area of contact, since 
there is no distinction of jiropertics on ojijiositc' side's 
of this ate, I wc have delined the law' of the " forc’e " 
fui like m.’^ses h'lnally, if we say tlmt when the 
ihu) ina^^es are unlike there is this distinction of pro- 
perties^ and, consequently, a tendenev of the common 
aiea lo dt (lease, we have extended the law to unlike 
masses Space will not permit the elaboiation of 
these conceptions 

'the (piestion is ’ Doc's this " force ” as conceived 
aboxe really exist Whether it does 01 not, repeated 
ajijilications of the law as stated will account for 
surface tension of visible iKpiicl and solid siirlaccs m 
terms of it It wall be admitted that the phenomenon 
of coalescence of visible spheres of like li(|uids is a 
dncct ajiplication of t|jc law. Also, in his lettei on 
" Cohesion " in Nature of January 3 (vol ioq, p 10), 
the piesent writer has shown experimentally that 
visible cxteiior cohesion and adhesion m solids and 
lujuids may be accounted for by surface tension forces 
alone, amt, consequently, ma^^ be explained by 
mole( ular (surface) tension Now these and even 
capillary-rise and fiuid-sprc'admg might conceivably 
be exjilained b}^ mtcrmolecular electric forces, though 
this has not yet been done , but it is difficult to see 
how the latent heat of a gas can be so accounted for, 
since in a gas the molecules arc too widely separated 
to admit of short range interm, .lecular action at all, 
and the condensation of a gas, by which alone this 
great amount of heat is made available, is unattended 
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by any chemical change or electrical effect. This 
latent heat, however, may be fully accounted foi by 
molecular surface tension, as the wTiter has shown 
in the Phil Maf^. v .jt, p 877. 

Father, then, the latent heat of a gas must be 
otherwise .'ucounted tor, 01 the exislemc of molecular 
surface tension must In* admitli'd I'lus in tmu, 
it IS true, nia^' ev'entu.illy be exjilaiiu'd by the action 
of electnc forces m the mtenoi ol the isolaleil molecuk'. 
In the im'antime tlu' writer olleis the followung ex- 
])lanation of cd])illai\'-ns(' and sin f.u t'-sprc'.idmg m 
tt'rms of moleiular tension as com'eive'd above 

'I'hc following jihenmuena are ilhisti .iti ve {a) If 
two free spheies of immiscible lupiuls he hi ought into 
contact, the mass of the one siukh'iily jiroceeds 
completely to envelo{> the mass of Ihe olhei {b) If 
.1 tree li(|ui(l spliere ami a sm.dl solid which does not 
dissolve 111 fhe l!(|md be brought into cont.ict, one of 
two actions takes place eithei the mass of the liquid 
forms a closed sheath about tin' solid, or the mas^ of 
the S(Mul tends to envelop the lu|md, but is prevented 
by inteinal cohesion from assuming th*' n('( essary 
form I'he iKpiid then stands out as a ciiived mound 
on till' solid with .i distinct " capill.iry " angle 
With watei mercury acts as a solid met.d It is on 
this difleiential action of this surf.ice foico of w'atcr 



m union with those of small pai tides ol miiu'r.ils and 
rocks that the llotatujii jiroc esses for luinei.d sc'jiaia- 
tion depend 

When a h<|iiid is in cont.u t with a solid, tlu'ri' ari* 
thicc ari'as in which this tendemv to deiVLase exists 
111 dith'n'iit di'grees, namely, the hqmd-.iir, the solid- 
air, and the solid-hciuid aieas, the sum of the latter 
two are.is bi'ing constant At contai t the only 
possible wav'’ 111 which these latter two tendencies 
can result m action is to decrease the sohd-.nr area 
from its maximum by mc,rcasmg ihe sohd-h([md area 
horn zero Kxpenments show' (.Naiuki:, ibid) that 
this cliaiigi' .dw.iys proceeds to some extent In the 
case of water .ind rock it pioceeds until all the solid- 
air area b('tomes solid licpiid area IL does not reach 
this limit ill the case of water and a inim'ral. 

lint the extent of this liind-spreadmg dejiends 
fiirtlu'r on (i) the tendency to clccrcasc of the hqiiid-.ur 
area, unrestiictcd b\' internal cohesion, (2) tlie force 
of gravity acting on the lujiiid mass, (3) tlie lorin of 
the solid aica, and ( j) the amount of the liquid, 
riius, a small drop of aii oil such as oleu acid may 
not spread far on a horizontal glass surface, since the 
decrease 111 the glass-air area involves increases in 
both glass-oil and oil-air are.as ; whcieas m capillary- 
nse this decrease does not involve any increase m 
oil-air area The oil will, therefore, ascend until its 
increasing weight balances the tendency to decrease 
(tension) in the glass-air area within the tube. Again, 
a hanging chop of the oil will completely envelop 
a large fragment of glass and hold it against its 
weight. 

It IS plain, then, that methods of measuring surface 
tensions of liquid-air and liijuid-hquid areas should 
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be, so far as possible, free from errors arising from 
unknown changes in liquid-air areas and from the 
unknown solid-air and solid-liquid tensions. It will 
be seen that the capillary-rise method in reality does 
this, though there is difficulty in measuring the 
internal bore and Icqeping it clean. But the following 
arrangement seems to be as nearly as possible free 
from these objections, and to be adapted to measure 
the tensions of interfacial liquid surfaces as well. 

The liquid (mercury excepted) is made to drop 
from a fine capillary tube having thin walls as in 
Fig. I . In forming the drop, it spreads upward over 
the exterior surface and reaches a limiting size, shape, 
and position. It then slips down the tube at a uni- 
form velocity with little modification in size or shape, 
and after sulfenng a slight check in its motion breaks 
its connexion and falls. We may then equate the 
whole tension about the tube with the weight of the 
drop, so that Tjo x or Tja = where 

Tfa is the liquid-air tension and d, is the external 
diameter of the tube. 

The same drop formation occurs w'hcn the tube is 
arranged to drop water downwards m any lighter oil, 
or by a bent tube (Fig. 2) upwards m a heavier oil. In 

this case we have the equation Two ~ ^ 

where the suffixes w, 0, c, and i denote the words 
water, oil, external, and internal, and p is density, 
from which the tension of the water-oil surface may 
be calculated 

On the contrary, when oil is dropped either down- 
w'ards or ujiwards in water, it does not spread on any 
exterior w^ater-glass surface, but forms its attachment 

as in JTg. 3. In this case we have T,^^ = x 

p0 

I'hese all give results agreeing with those recorded 
in the standard tables. 

In accordance, then, with this conception of an 
elemental force not included in the class of “ attrac- 
tive " forces, w'c should expect that these changes 
in area would be always attended by a rise in tempera- 
ture. If it be asked w'hy the enveloping area about 
a free molecular mass tends to decrease, tliere is no 
answer ; and neither is there an answer to the question 
as to why a large mass tends to approach another. 

Wilson Taylor. 

Physics Laboratoiy, 

University of Toronto, Canada, July 15. 


The Influence of Science. 

The seeming contradiction in my summary account 
of the case of Galileo (Maiure, August 5, p. 180), to 
which Sir Oliver Lodge directs attention in his letter 
(Nature, August 26, p 277), needs an explanation. 
The great work of Copernicus (1543) was dedicated 
to a Pope, Paul III. ; none of the Roman Congrega- 
tions found any objection to it, and (Whewell, " His- 
tory of the Inductive Sciences," I. 418, ed. 1847), 
says " lectures in support of the heliocentric doctrine 
w^erc delivered in the ecclesiastical colleges." This 
was because of its being taught as a purely scientific 
doctrine. 

Sir Oliver w iites that Galileo " had endeavoured to 
get the Church to realise that the doctrine was not 
really antagonistic to Scripture when reasonably in- 
terpreted." This statement needs qualifying. Had 
Galileo contented himself with teaching the Coper- 
nican doctrine as a scientific hypothesis, he wouki 
not have been molested. But, being a fierce con- 
troversialist, he wanted to confound his many ad- 
versaries, the mathematicians, and the Aristotelians, 
by showing that Scripture was on his side (cp. Sir 
David Brewster, ' ‘ Martyrs of Science, ’ ' , Hence, 
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disregarding the advice of the Bishop of Fermo " not 
to raise the question," and that, too, pf many other 
ecclesiastical friends,' among- them Ordinals and 
Prelates, to the same effect, he demanded that " the 
Pope and the Holy Office should declare the Copemican 
system to he founded on the Bible.” Htnc illae lacrymae. 
On the other hand, the attitude of the Churchmen is 
well illustrated in a letter from Cardinal Bellarmine 
to the Carmelite friar, Foscarini, one of Galileo’s 
friends, dated April 12, 1615. He writes : " If a true 
demonstration should be found that the Sun is placed, 
at the centre of the world, and the Earth in the third 
heaven, and that the Sun does not turn round the 
Earth, but the latter round the former, then it will 
be necessary to proceed with great prudence in the 
explanation of Scripture, which seems to say the 
contrary, and rather to avow that w’c have not 
understood it, than to declare a demonstrated fact 
false." Astronomers had to w'ait until the discovery 
of aberration by Bradley before such a true demon- 
stration was found. 

Sir Oliver also writes that " Galileo was made to 
recant, to abjure, and curse the theory of the earth's 
motion.” Whewell tells us {loc. cil., p. 410), ” He 
(Galileo) was accused before the Inquisition in 1615, 
but at that period the result was that he w^as merely 
recommended to confine himself to his mathematical 
reasonings upon the system, and to abstain fiom 
meddling wnth Scripture." After his contempt of 
court, in the second trial, of the year 1632, he was 
condemned as " vehemently suspected of heresy " 
He w-as .sent to Aicetri, and had to recite a penance 
of certain prayers. 

There was no implication in my formei letter, as 
Sir Oliver writes, " that there was really no punish- 
ment, and tliat there was no call for anxiety and 
distre.ss," The implication w'as that his troubles were 
largely, if not entirely, of his owm seeking, and that 
his treatment was, according to the quotations I gave 
from Whewell, and from De Morgan, comparatively 
mild. I purposely quoted from non-Catholic writers, 
as they cannot be suspected of partiality towards the 
Roman Congregations. To these I add the testimony 
of Sir David Brewster {loc. at, p. 88) : " During the 
whole of the trial Galileo was ti’catcd with the most 
marked indulgence." Sir Oliver Lodge’s quarrel is, 
therefore, with such eminent scientific men as Whewell, 
De Morgan, and Brewster (see also op. at, p 77), to 
whom we may add Huxley, who (" Life and l.etters," 
11. 424) avowed that " the Pope and the Cardinals 
had rather the best of it ” 

But my chief implication was, and is, that the case 
of Galileo cannot fairly be considered as e\ndcnce of 
the hostility of the Church to natural science, and as 
a hindrance to her legitimate influence. Finally, I 
trust Sir Oliver Lodge will not think me discourteous 
in not treating of the other points raised 111 his letter, 
as I do not consider them to be relevant to the present 
discussion. A. I.. Cortie, S.J. 

Stonyhurst College Observatory, 

Augu.st 31 


The Production of a Standard Source of Sound. 

I have recently had occasion to consider the 
problem of constructing a simple standard source of 
sound, and have been favourably impressed by the 
possibility of employing a " hot wire " grid — as used 
m the Tucker microphone (Phil. Trans A, vol. 221, 
PP« 389-^30) —for this purpose. In this microphone 
the grid is made of fine platinum wire and heated by ' 
a current of 20-30 milliamperes. It is mounted in 
the orifice of a Helmholtz resonator, and when the 
latter is stimulated by a sound of suitable pitch, the 
vibration of the air in the orifice causes an increase 
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in the average rate of loss of heat by conv^tion, and 
consequently ^re is a fall^ hi the temperature, and 
hence in the resistance, of ’the grid. The fall in 
resistance can be measured by a Wheatstone bridge 
metliod. The way in which it is suggested that this 
process may be utilised in the construction of a 
standard source of sound is as follows. The source 
is made in the form of a cylindrical Helmholtz reson- 
ator — say from brass tubing about 2 in. diameter. 
At one end is fitted a telephone in such a way that 
the diaphragm forms part of the inner wall of the 
resonator, while at the other end is the orifice carrying 
the hot-wire grid. If the telephone diaphragm is 
made to vibrate by current from a thermionic valve 
oscillator, and the frequency of the current is adjusted 
until it is equal or nearly equal to that of the resonator, 
a pure tone of moderate intensity issues from the 
orifice. At the same time the hot-wire grid suffers 
a change of resistance which provides a measure of 
the amplitude of the vibration in the orifice, and 
hence of the strength of the source. With a standard 
pattern grid and holder the change, in resistance is 
about 12 ohms when a sound of pitch 200 vibrations/sec. 
IS produced, which is loud enough to be just audible 
at a distance of 10 feet — the source being placed on 
the ground in the open. The strength of the source 
can be varied at will by using a variable series re- 
sistance or a shunt with the telephone. The use of 
resonance serves to purify the note which comes from 
the t('lephone, but it is desirable in addition that the 
0 ' 5 Cill.itor should be of such a type that the telephone 
note IS already fairly pure. The use of a very impure 
note may Icacl to poor results, as the resistance change 
will then depend only partly on the amplitude of the 
fimdameiital 

It may be noted that a simple method is known of 
oblninmg the relation between the change in resist- 
ance ol a gild and the amplitude and frequency of 
Ihe vibiation producing it — the motion being simple 
harmonic. Hence, if the frequency of the vibration 
is knowm, the strength of the .source (defined as the 
rate at which fluid is introduced or abstracted at the 
source) can be found in absolute measure. The 
am})hlude of the w'aves— or, if preferred, the flux of 
eiieigy— in the surrounding medium can then be 
calculated in certain cases A simple case is w'hen 
the soul IS clo.se to a rigid plane. 

Any other means of producing a suitable sound can 
be used in place of the telephone diaphragm provided 
it is small enough to go inside a resonator. If the 
damping factor of the resonator has been determined 
experimentally, the acoustical output of the primary 
source inside the resonator can be calculated from 
the indications of the hot-wire grid in the orifice. 
'I'he output of the internal source includes (i) the 
ladiation of acoustical energy from the orifice, which 
has been dealt with above, and (2) w'ork done against 
^dscous forces m the orifice. Unless the orifice is 
large, (2) is far the more important part, and the 
radiation losse.s may be negligible by comparison. 

• E. T. Paris. 

Signals Experimental Establishment, 

Woolwich, S.E.18, Sept. 2. 


Occurrence of the Rare Whale, Mesoplodon Layardh 
on the Tasmanian Coast. 


Some years ago, on July 30, igi8, my friend 
Mr. G, H. Smith of Leprena, Southern Tasmania, 
brought me word that a beaked whale, “without 
teeth," had been cast up on the beach at Recherche 
Bay near his property, that he had already removed 
the blu|:)ber#,)a^d that the c^roa|e ^stiU remained 




the shore. Being occupied at the time with university 
teaching I was unable to visit Recherche Bay till 
some weeks later. High seas were then running, and 
the remains had been lifted by the.se and thrown 
farther up on the ba.saltic bouldeis which strew the 
beach at this spot Tins resulted m some consider- 
able damage to the skeleton. Nearly all the ribs 
were broken, some into three or four pieces, and 
many of the neural spines had been smashed from the 
vertebrae. The skull was also damagetl, although 
some of the flesh and integument w'as still adhering. 

The body was naturally in a somewhat decayed 
and pulpy condition, but wuth Mr, Smith’s help I 
was able to salve the remains and so obtain the skele- 
ton. Tins IS almost complete and is now in my 
Department. 

My friend was good enough to liand me some 
measurements and notes which lie had made and those 
I reproduce. The animal “ was a female w hale. The 
total length was about 18 ft. , its jaws were 2 ft. 6 in. 
long, about 4 in in diameter at the cud, no teeth 
above the gums. Fms 2 ft. long, 8 in wide, and 
tapered, not round like the blac’k whale type. Its 
flukes were about 4 ft Avide ; it had tlje appearance 
of a fast fish as it was ratliei Ihm m the body. There 
was a .small fm on its hump, about a foot higli, with 
a decided rake towards the tail. The colour tlie .same 
as the sperm w'halo, dark grey and liglit underneath," 
Mr. Smith further states that tlu' blubber yielded 
50 gallons of oil of the flne.st (jiiality, and that he 
believes that the animal wais druen ashore by 
“ killers," of which there were a numbei m the bay 
at the time. There were, liowcvcr, no marks of 
injury on the body. 

The matter of recording this sjietinusi seems called 
for, particularly m view' of the description by Mr. 
E. R, Waite, director of ihe South Ausliahan Museum 
(Rec. S. Aus. Mus., vol. 11., No. 2), of the discovery, 
on the South Australian coast, of an immature male 
of this species of Mesoplodon. The Tasmanian speci- 
men was a female and nialuro, as is witiu'ssed by the 
condition of the skeleton and by the lact that the 
pulp cavity of the tooth is entiicly closed below. 

The form of the tooth conaisponds exactly with 
that figured by Gray for his Callidon giintheri (Ann. 
Mag. Nat. Hist,, 1871), which, as Flower and Turner 
suggested, was a female of the present sjii'cies. It 
seems now that we must conclude Iroiii Waite's 
desciiption that the mature condition of the tooth in 
the female represents a stage which is caily passed 
through in tlie male. 

No pelvic bones w’ere discovered, nor was there any 
trace of the denticles found in tlie integument of the 
jaws of other species. I'he oil lias a density of o*88 
at i2’5“ C. This whaU' has now been recorded 
from ihe coast of every Australian Stale except 
Victoria and Wc.st Australia. 

T. Thomson Flynn. 

"University of Tasmania, Hobart, July 20. 


Atoms and Electrons. 

On the basis of any theory of atomic structure 
w’hich classifies the elements according to rare gas 
type, cerium and thorium should be comparable with 
one another, since the atoms of each are possessed of 
four electrons more than those of the corresponding 
inert gases, xenon and niton respectively. There 
arc, however, in the thorium atom, thirty-two more 
extra-nuclear electrons than in the cerium atom In 
spite of this fact, it appears that ihe distances between 
atomic centres in crystals of these element^ are practically 
the same (Ce = 3-62 A.U. and Th = 3-56 A.U., according 
. to HuU)^ the distance being, if anything, slightly the 
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smallei for thoiium Both crystallise in the face 
tcntied cubic lattice If the interatomic distances 
Tu.iy be tahcii as representing^ atomic diameters, this 
means that in the same (or slightly less) \’olume there 
aie concentrated m the tbonuin atom thirty-two more 
('Ic'ctrons than m the ceimm atom, tin* total numbers 
m th(' two cases being, respectively, ninety and 
tifly-eight 

'Jhonum is the next to (he last element in the 
pel iodic tal)le possi'ssed of ])aitiCLilar stability. 
Jletween the last, nr<imiim, and neodymuim in the 
piecedmg period, a structural lelationship exists 
similai to (hat betwt'en thorium ,md ceiium The 
crystal stiiiclnn's of thes(> elements by the X-ray 
method h.ue. unfortunately, not been woiked out 
How eve 1, an ap})roMmate id<’a of the relative sues of 
the atoms ol ilu'se siibstanct's may be ganu’d by a 
compaiison of llieir atomic volumes According to 
Eand(dt -1 >01 nsfem’s “ I abellen," the densities of 
ncod\mmmand nianium an'O </)and 187 respectively, 
i^ividing the atomic wisglits (1^4-3 and J38 5 re- 
spectively ) by' theseniimbcrsgi v( sfoi theatoniicvolunic 
of neodymium jo 7, and lor that of uranium 128 
dhe ( orrtsponding (iiiantities lor ( eriiim and thorium 
are about 20 5 eac h 1 1 thus ajipears that in the atonic 
of uranium then arc i ouccnirated in about onc-half the 
volume ihirty-Hoo mow clcctroiw than in the atoms of 
ucoilymium, the total numbers of electrons being, 
respectively, ninety-two and sixty 

It IS ])erhaps signifKant m vicvv of these facts that 
elements of higher atomic numbei than urauuim are 
not known to exist, and that most of those of im- 
mediately lower atomic number aie unstable With 
incieasing nmk'ar cliaige tlie attractive loicc's excited 
by the nucleus on the sui rounding electrons con- 
cc'utiate the l.ittc'r neater and la aicr toward the 
(entie ol the atom It docs not .ijipcai imjirobable 
that the exceedingly poweiful lort (‘s, both of riltrai- 
tion and repulsion, ulinh must result from this (on- 
cent ration may be ol suhicient m.igmtude to assist 
mnteriallv in bunging about those (onditions of 
instability which lesult in radio-active dismtegiation 
if the largf' niimbeis of electrons in the atoms of the 
radio-a( tiv (' elements be (onceived as rotating about 
the niichms w ithm the small space whu h the relatively 
small atomic volumes <illot to the atoms of these 
elements, with 01 bits of dittcMa'iit peiiods, there will 
evidently lome times pel lodu .illv when numbers of 
electrons m excess of the avet.ige will all be exerting 
attiactive foices on tlu' positive mu lens m the same 
direction In such circumstances it is conceivable 
that a ])ositively' chaiged constituent of the nucleus 
might be drawn out of its normal ef|uilibnuin position 
and, the local attractive forces which held it 111 its 
equilibrium position being oveibalanced by the n*- 
pulsive force' between this new entity and the positive 
nucleus acting as a whole, be sent on its jiath as an 
a-particle '1 he* rate ol clei ay of the atoms cjf the 
elements would then depend on the fiecpieney with 
w'hich this favourable conhguration of electrons, which 
is just sulhcumt to exert tlu critical attiactive force, 
occurred. '1 he more stable the nucleus, the greater 
would the numbers of electrons all a< ting m the same 
direction need to be. Pait the greater the concentra- 
tion recpiired, the less Irequently will H occur, other 
things being equal. Hence, for a moie stable nucleus 
the rate of decay must be less. The rate of dc'cay 
w’ould thus depend primarily on the stability of the 
nucleus, and the mechamsmsuggested would constitute 
the trigger action by which the actual disintegration 
was brought about. Rohukt N Peasu. 

(National Research Pelk^vv m Chemistry). 

Laboratory of Physical Chemistry, 

Princeton University, Princeton, N. J., 

August 6. 
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The Freshwater Winkle. 

I WAS, recently, fortunate enough to obtain a pair 
of the yellow-bodied variety of the freshwater winkle 
(J\ contccta) from what 1 understand was the first 
consignment to be impoited into this country Un- 
fortunately the female died, and when 1 removed it 
from the aijuarium the body fell out of the shell, 
the snail having apjiarcntly been dead a day or two. 
I then notuod that there was a row of five fully- 
fornied baby snails — about inch m diameter — m 
the gelatinous egg-sac 

Although 1 thouglit there was little possibility of 
their being alive, 1 released them with a pair of 
scissors and placed them 111 a saucer of water Kor 
tvv'onty-four hours or so there was no sign of life, but, 
on the second day, I noticed that an operculum was 
forming on {vich and that the tentaclecl head of two 
of them had been extruded Ihese vvi'rc immediately 
placed ma well-established aquarium, and the follow- 
ing day the other three were similarly (h'alt with, 
they having also become active All aie now h'edmg 
upon the (onfeiwa- on the sides of the tank and ap- 
paicntly doing well 

1 have nevcT heard of such an experiment having 
met with success, and shall be glad to learn whether 
the result is new A. P Hoi)c,e. 


The Effect of a Lead Salt on Lepidopterous Larvie. 

J''oR some time we have been studying the etfect of 
adding various metallic salts to the food ol the larv,e 
of Lepidoptera, and, as the results will not be leady for 
piiblicatioii for about a y'ear, cU'sire to direct attention 
to the surpiising result of using a salt of Icail W hen 
.1 dozen larva? of 8' oiellatiis were fetl tin sprigs of 
apple which had been tieatt'd with lead mtrati' it was 
soon obvious that they weie eating mori* frt'ely and 
growing more rapidly than the controls ; by the time 
they wen* about three-toiii ths grown they i oiisiimccl 
double the daily ration eaten by the latter 'I'liere 
was t onsider.ible disease among the controls and m 
another exp(‘rim(*ntal batch, but those getting lead 
remained perfet tly lu'althy and pupated .ibout a 
fortnight e.irlier than tlu* controls The piqia' vvi*re 
a vciy fine lot, tlu* niak's weighing on the average 
about 15 jier cent more than the controls, and tlu* 
moths vvcie large and som(*w]iat p(*('uharly colouied , 
there were too lew leimdes tor a compaiison to be 
made Contiimatoiy lesults have bei'ii obtained with 
the larva* of other moths 

This ( urioiis result is not without paralh'l 'Phe 
herbage near the chimneys of lead-smelting works 
contains appreciable amounts of lead, and cases of 
lead poi.sonmg have occurred among sheep; m 
WcMniale, however, it is a common jiractice to pasture 
sheep as near as possible to these chimneys vvlien they 
are being fattc'iied, as the farmeis consi(h*r that they 
fatten much inoie (piu kly than on other parts of the 
moors. ‘ F C Garret r 

^ Hilda Garrett. 


The Pigeon Tick. 

'I'liERE is a slight error m the statement of L. H. 
Matthews and A 1 ). Hobson in Nat ure of September 2, 
P 313. 'vith regard to the latest previous r(*cord of 
the pigeon tick Argas rejlexus In 1917 I secured four 
specimens from the tower of Canterbury Cathedral. 
At least two living specimens were forwarded to Mr. 
C. Warburton at the time. 

The Cathedral receives a special cleaning every four 
years and Argas reflexiis is invariably dislodged on 
these occasions. A, G. Lowndes. 

Marlborough College, September 4. 
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The Theory of Numbers.^ 

By Prof. G. H. Hardy, M.A., F.R.S. 


I FIND myself to-day in the same embarrassin;^ 
position in which a predecessor of mine at 
Oxford found himself at Bradford in 1875, the presi- 
dent of a Section, probably the largest and most 
heterogeneous in the Association, which is absorbed 
liy a multitude of divergent professional interests, none 
of \\hich agree with his or mine. 

There are two courses possible in such circumstances. 
One is to take refuge, as Prof. Henry Sinith did then, 
with visible reluctance, in a series of general pro- 
})()sitions to which mathematicians, physicists, and 
astronomers may all be expedecl to return a polite 
assent. The importance of science and scientific 
method, the need for better organisation of scientific 
eduialion and research, are all topics on which 1 could 
no doubt say something without undue strain either 
on my own honesty or on your credulity. That there 
is mi liner education and discipline than natural 
sneiK'c , lliat it is, as Dr. ('ampbell has said, ‘‘the 
noblest of the arts ” ; that the crowning achievements 
ot sdenre lie in those directions with which this Section 
IS piolessionally concerned : all this I could .say with 
iom|)h‘te simerity, and, if I were the head of a deputa- 
tion approai hing a Government Department, I suppose 
that 1 would not shirk even so unprofitalile a task. 

It is unfortunate tliat these essential and edifying 
truths, important as it is that they should be repeated 
as loudly as possible from time to time, are, to the 
man whose interest in life lies m scientific work and 
not 111 propaganda, unexciting, and in fact quite intoler- 
al)l\ dull I could, if I chose, say all these things, but, 
even if 1 wanted to, 1 should scarcely increase your 
lesjieit lor mathematics and mathematimans by 
lepeating to you what v oil have said v ourselves, or 
read in tlic newspapers, a hundred times already. I 
sh.ill sav them all some day , the tune will come wlien 
we shall none of us liave anything more interesting to 
.say We ju-ed not antuipate our inevitable end. 

1 projiosi therefore to adopt the alternative course 
suggested by my predecessor, and try to say some- 
thing to )ou about tlie one suliject about whudi 1 
liave aii\ thing to sav’. It happens, by a fortunate 
atddent, that the partii'ular subject whicli I love the 
l^o^t, anrl wdiich presents most of tlic problems which 
01 ( upv niv own rescan lies, is by no means over- 
wheliningly recondite or obscure, and indeed is shaqilv 
distinguished from almost every other branch ol ])ure 
mathematics, in that it makes a direct, popular, and 
almost ii resistible appeal to the heart of the ordinary 
man. * 

Tliere is, however, one preliminary remark which 
I cannot resist the temptation ol making. The present 
is a jiartic-ularly happy moment for a pure matlie- 
matu lan, smc'e it has been marked by one of the 
grc'atest recorded triumphs of pure mathematics 
This triumph is the work, as it haiipen.s, of a man who 
probably would not describe himself as a mathc- 
iiiatician, but who has done moie than any mathe- 
matician CO vindicate the dignity of mathematics, and 
to put that obscure and pciplexing construction, 

‘ Pro'^idcntial address delivered to .Section A (Mathemalica and Physics) 
of the British Association at Hull on Sepg 8. 
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commonly described as “ physu'al reality,” in its 
proper place. 

There is probablv le.ss different e between the 
methods of a jihvsicist and a inatliemalu iari than is 
generally supposed. 'Die most striking among them 
.seems to me to be this, that the inathcinatic ian is in 
niuc'h more direct contact with realilvx This may 
perhaps seem to you a paradox, sim c it is the physic isl 
who deals with the subject-matter to which the 
epithet “ real ” is commonly ajqilicd But a very 
little reflection will show that the “ reality ” of the 
physicist, whatever it may be (and it is cxtr.iordinarily 
diiricmlt to say), has few or none of the attributes 
which common-sense instinctively marks as real A 
chair may be a c'ollcction of whirling atoms, or an idea 
in the mind of God. It is not my business to suggest 
that one acroiinl of it is obviouslv moie plausible 
than the other. Whatever the merits of either of 
them may be, neither draws its inspiration from tlie 
suggestions of common-sense. 

Neither the philosophers, nor the phvsicisls them- 
selves, have ever put forward anv \er\ convincing 
account of what physic'al reality is, or ol how the 
physic'ist passes, from tlie ('onluscci mass of fact or 
sensation with w'hicli he starts, to the construction ol 
the objects which he classifies as real. We c'annot be 
said, therefore, to know what the subjts t-matter of 
physic's is ; but this need not prevent us from under- 
standing the task whic li a pli)'su'ist is trying to perform. 
'Fhat, clearly, is to correlate the incoherent body of 
facts confronting him vvitli some* definite and orderly 
scheme of abstiact relations, the kind ot sclieme, in 
short, which he c'.an borrow onlv from matlu'inatics. 

A mathematici.in, on the other hand, fortunately 
for liim, is not concerned with this phvsu.il reality at 
all It is impossible to prove, bv mathematical 
reasoning, an\ proposition whatsoev'er concerning the 
phvsic'al world, ancl only a malhemalK'al crank would 
lx* likelv now to imagine it liis lunc'tion to do so. 
Tlierc is plainly one way only of asc ertaimng the. tacts 
of experience, and that is by observation. It is not 
the business ol a mathematician to suggest one view 
ot the universe or another, but merely to supply the 
physicists with a collection ot abstract scimmes, whic:li 
it is lor them to selec t from, and to adopt or discard 
at their plc'dsure. 

'I'he most obvious example is to be* Mound in tlie 
.scu-nc'C ot geometry. Mathematicians have con- 
struc'tccl a verv large number of dilferent systems ot 
geometry, I'.uclideari or non-Eucliclean. ot one, two, 
three, or any number of dimensions All these systems 
are ol complete and equal validity. They embody the 
results of mathematicians’ observations ot thvir reality, 
a reality far more intense ancl tar more rigid tlian the 
dubious and elusivT realitv of jihvsics. The old- 
fashionecl geometry of luiclid, the entertaining seven- 
point geometrv of Veblen, the spac e-times of Minkowski 
and Ivinstoin,^ are all absolutclv^ and eciually real. 
When a mathematician has construeted, or, to be more 
ac'curatc, when he has obseived them, his professional 
interest in the matter ends. It may be the seven-point 

■ ’ • " M2 
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geometry that fits the facts the best, for anything that 
mathematicians have to sajr. Inhere may be three 
dimensions in this room and five nekt door. As Si 
professional mathematician, I have no idea ; I can 
only ask some competent physicist to instruct me in 
the facts. 

The function of a mathematician, then, is simply 
to observe the facts about his own intricate system 
of reality, that astonishingly beautiful complex of 
logical relations which forms the subject-matter of 
his sciericc, as if he were an explorer looking at a 
distant range of mountains, and to record the results 
of his observations in a series of maps, each of which is 
a branch of pure mathematics. Many of these maps 
have been completed, while in others, and these, natur- 
ally, are the most interesting, there arc vast uncharted 
regions. Some, it seems, have some relevance to the 
structure of the physical world, while others have no 
such tangible applicatior* Aniong them there is 
j^jhaps none, quite so fascinating, with quite the same 
astohislimg contrasts of sharp outline and mysterious 
shade, as that which constitutes the theoiy of numbers. 

The number system of arithmetic is, as we know too 
well, not without its applications to the sensible world. 
The currency systems of hhirope, for example, conform 
to it approximately ; west of the Vistula, two and 
two make something approacliing four. The practical 
applications of arithmetic, however, are tedious beyond 
words. One must probe a little deeper into the subject 
if one wishe.s to interest the ordinary man, whose 
taste in such matters is astoni.shingly correct, and 
who turns with jov from the routine of common life 
to anything strange and odd, like the fourth dimension, 
or imaginary time, or the theory of the representation 
of integers % sums of squares or cubes. 

It is impossible lor me to give you, in the time at 
my command, any general account of the problems 
of the theory of numbers, or of the progress that has 
]>een made towards their solution even during the 
last twenty years. 1 must adopt a much simpler 
method. 1 will merely state to you, with a few words* 
of comment, three or four isolated questions, selected 
in a liaphazard way. 'I’hcy are seemingly simple 
questions, and it is not necessary to be anything of a 
mathematician to understand them ; and I have 
chosen tliein tor no better reason than that I happen 
to be interested in them myself. I'here is no one of 
them to which I know the answer, nor, so far as I 
know, does any mathematician in the world ; and 
there is no one of them, with one exception wliich I 
have included deliberately, the answer to which any 
one of us would not make almost any sacrifice to know. 

I. When ts a number the sum of hvo rubes, and ivhal 
is the number of ih repreieutations 'i 'Ihis is my first 
question, and first of all 1 will elucidate it by some 
examples. The numbers 2 = 1^+ !•’ and 9 = 2®+!^ are 
sums of two cubes, while 3 and 4 arc not : it is ex- 
ceptional for a number to be of thi.s particular form. 
The number of cubes up to 1,000,000 is 100, and the 
number of numbers, up to this limit and of the form 
required, cannot exceed 10,000, one-hundredth of the 
whole. The density of the distribution of such numbers 
tends to zero as the numbers tend to infinity. Js there, 

I am asking, any , simple criterion by which such 
numbers can be distinguished ? 
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Again, i and are Snms 'pf tWo cu 1 )es> and ^ can be 
express^ , ifi -tlna form, iii otie way,.pi#;;>Tl^re are 
itun^rsso'exjwesMbie iAA' va^ty of TOererit ^|?ay&.. 
The lea.st such' number is which is 
also 10® + 9®. It is more difficult to find a number " 
with three representations ; the least such number is 

1 75>959.ooo = 5608 + 7 o9 - 552® + 198^ - 5^5^ + 3^ 5^- /, 
One number at any rate is known mthfour representa-" 

. tions, namely, 

19x363510* 

(a number of 18 digits), but I am not prepared to 
as.sert that it is the least.* No number has been, 
calculated, so far as I know, with more than four, but 
theory, running ahead of computation, shows that 
numbers exist with five representations, or six, or any 
number. 

A distinguislicd physicist has argued that the 
possible number of isotopes of an element is probably 
limited because, among the ninety or so elements at 
present under observation, there is none which has 
more isotopes than six. I dare not criticise a physicist 
in his own field ; but the figures I have quoted may 
suggest to you that an arithmetical generalisation, 
based on a corresponding volume of evidence, would 
be more than a little rash. 

There are similar questions, of course, for squares, 
but the answers to these were found long ago by Euler 
and by Gauss, and belong to the classical mathematics. 
Suppose, for simplicity of statement, that the number 
in que.stion is prime. Then, if it is of the form 1, 
it is a sum of .squares, and in one way only, while if it 
is of the form 4W + 3 it is not so expressible: and 
this simple rule may readily be generalised so as to 
apply to numbers of any form, but there is no 
similar solution for our actual problem, nor, T need 
scarcely .say, for the analogous proiilems for fourth, 
fifth, or higher powers. The smallest number known 
to be expressible in two way.s by two biquadrates is 

635318657 = 158* + 59^-134^ + 133^ ; 

and I do not believe that any number is known ex- 
pressible in three. Nor, to my knowledge, has the 
bare existence of such a number yet been proved. 
When we come to fifth powers, nothing i.s known at 
all. The field for future research is unlimited and 
practically untrodden. 

2. I pass to another question, again about cubes, but 
of a somewhat different kind. Is every large number 
(every number, that is to say, from a definite point 
onwards) the sum of five cubes ? This is another 
exceptionally difficult problem. It is known that every 
number, without exception, is the sum of nine cubes ; 
two numbers, 23 (which is 2.23 + 7. i^) 239, actually 

require so many. It seems that there are just fifteen 
numbers, the largest being 454, which need eight, and 
121 numbers, the largest being 8042, which need seven ; 
and the evidence suggests forcibly that the six-cube 
numbers also ultimately disappear. In a lecture 
which I delivered on this subject at Oxford I stated, 
on the authority of Dr. Ruckle, that there were two 
numbers, in the immediate neighbourhood of 1,000,000,^ 
which could not be resolved into fewer cubes than 
six ; but Dr. A. E. Western has refuted this assertion 
by resolving each of them into five, and is of opinion, 
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I believe, that, the six-cube ninnl^.'hav^disa^peared;-. 
entirely c6n8id»AbV:><)Jote . J^iiit. It is .con-^ 

ceivable that tlk five-cut)e^ niimberfi also disappear/ 
but this^ if it be so, is probably in depths where 
computation is helpless. The four-cube numbers must 
certainly persist for ever, for it is impossible that a 
number 9« + 4 or 9« + 5 should be the sum of three. 

I need scarcely add that there is a similar problem 
for every higher power. For fourth powers the critical 
number is 16. There is no case, except the simple case 
of squares, in which the solution is in any sense com- 
plete. About the squares there is no mystery ; every 
number is the sum of four squares, and there are infin- 
itely many numbers which cannot be expressed by fewer. 

3" I will next raise the question whether the number 
2137 _ 1 is prime. I said that I would include one 
question which does not interest me particularly ; and 
I should like to explain to you the kind of reasons 
which damp down my interest in this one. I do not 
know the answer, and I do not care greatly what it is. 

The problem belongs to the theory of the so-called 
“ perfect ” numbers, which has exercised mathe- 
maticians since the times of the Greeks. A number 
is perfect if, like 6 or 28, it is the sum of all its divisors, 
unity included. Euclid proved that the number 
2m — 1) 

is perfect if the second factor is prime ; and liuler, 
2000 years later, that all even perfect numbers are of 
Euclid’s form. It is still unknown whether a perfect 
number can be odd. 

It would obviously be most interesting to know 
generally in what circumstances a number 2"-i is 
prime. It is plain that this can be so only if n itself 
lb prime, as otherwise the number has obvious faiTors ; 
and the 137 of my question happens to be the least 
value of n for which the answer is still in doubt. You 
may perhaps be surprised tliat a question apparently 
so fasi'inating should fail to arouse me more. 

It was asserted by Mersenne in 1644 that the only 
values of n, up to 257, for which 2"- 1 is prime are 

-• ^ 5 > 7 ; 13’ 19, 3G 67, 127, 257; 

and an eiioimous amount of labour has-been expended 
on attempts to verify this assertion. There are no 
.simple general tests by which the primality of a number 
chosen at random can be determined, and the amount 
of computation required in any particular case may be 
appalling. It has, however, been imagined that 
Mersenne perhaps knew something which later mathe- 
maticians have failed to rediscover. The idea is a 
little fantastic, but there is no doubt that, .so long as 
the possibility remained, arithmeticians were ju.stified 
in Ihcir determinatiofi to ascertain the facts at all 
costs. “ The riddle as to how Mersenne’s numbers 
were discovered remains unsolved,” wrote Mr. Rouse 
Ball in 1891. Mersenne, he observes, was a good 
mathematician, but not an Euler or a Gauss, and he 
inclines to attribute the discovery to the exceptional 
genius of Fermat, the only mathematician of the age 
whom any one could suspect of being hundreds of 
years ahead of his time. 

These speculations appear extremely fanciful now, 
for the bubble has at last been pricked. It seems now 
that Mersenne’s assertion, so far from hiding un- 


cOnjwture' based on inadequate empirical evidence, 
A; somewhat unhappy one at that. It is now 
hnoiim^that there are at least four numbers about 
which Mersenne is definitely wrong ; he should have 
included at any rate 61, 89, and 107, and he should 
have left out 67. The mistake as regards 61 and 67 
was discovered so long ago as 1880, but could be 
explained with some plausibility, so long as it stood 
alone, as a merely clerical error, But when Mr. 
R. E. Powers, in 1911 and 1914, proved that Mersenne 
was also wrong about 89 and 107, this line of defence 
collapsed, and it ceased to be possible to take Mersenne’s 
assertion seriously. 

The facts may be summed up as follows. Mersenne 
makes fifty-five as.scrtions, for the fifty-five primes 
from 2 to 257. Of these assertions forty are true, 
four false, and eleven still doubtful. Not a bad result, 
you may think ; but there is more to be said. Of the 
forty correct assertions many, half at least, are trivial, 
either because the numbers in question are com- 
paratively small, or because they possess quite small 
and easily detected divisors. The test cases are those 
in which the numbers are prime, or Mersenne asserts 
that they are so ; there are only four of these cases 
which are difficult and in which tlie truth is known ; 
and in these Mersenne is wrong in every case but one. 

It seems to me, then, that we must regard Mersenne’s 
assertion as exploded ; and for my part it interests 
me no longer. If he is wrong about 89 and 107, I 
do not care greatly whether lie is wrong about 137 
as well, and I should regard the computations necessary 
to decide as very largely wasted. There are so many 
much more profitable calculations which a computer 
could undertake. 

I hope that you will not infer that I regard the 
problem of perfect numbers as uninteresting in itself ; 
that would be very far from the triitli. There are at 
least two intensely interesting problems. The first 
is the old problem, which so many mathematicians 
have failed to solve, whether a pcrfc'ct number can be 
odd. The second is whether the number of perfect 
numbers is infinite or not. If we assume that all 
perfect numbers are even, we can state tliis problem 
in a still more arresting form. Are there infinitely 
many primes of the form 2" - i / I find it difficult to 
imagine a problem more fascinating or more intricate 
than that. It is plain, though, that this is a question 
which computation can never decide, and it is very 
unlikely that it can ever give us any data of serious 
value. And the problem itself really lielongs to a 
different chapter of th(‘ theory, to which I should like 
next to direct your attention. 

4. Are there infinitely many primes of the form 
n^+ i? Let me first remind you of some well-known 
facts in regard to the distribution of primes. 

There are infinitely many primes ; their density 
decreases as the numbers increase, and tends to zero 
when the numbers tend to infinity. More accurately, 
the number of primes less than .v is, to a first ap- 
proximation, 

X 

log .v’ 

The chance that a large number n, selected at 


plumbed ^depths of mathemiatical profundity, 

NO, 2 


j^CMdom, should be prime is, we may say, about 
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Still iiKjrc i)ri'cisely, the “ logarithm-integral 



gi\es a \ery good approximation to the number of 
jiriiTies. This number differs from Li a: by a function 
ot V which osnllates continually, as Mr. Littlewood, 
in defiance ol all empirical evideme to the contrary, 
luis shown, between i)()sitive and negative values, arid 
is sometimes large, of the order of magnitude \'.x or 
thereabouts, but always small in comparison w'ith 
the logarithm-integral itself. 

Lx( ( pt for one laeiina, which I must j)ass over in 
silence now, this problem ol the general distribution 
ol primes, tlu' first and central jiroblcm ot the theorv, 
IS in all essentials solved. Ikit a variety of most 
interesting problems remain as to the distribution of 
])iimes among numbers of spetial hnms. The first 
and sirnjilest of these is tluit of the arithmetical 
progressions • How are the prunes distributed among all 
po<;<sible arithmetical progressions an b ? We may 
leave out of account the case in which a and b have 
a common factor ; this case is trivial, since an + b is 
then obviously not jirime. 

The fiist step towards a solution was made by 
Dirichlet, who proved for the first time, in 1837, that 
any such arithmetical progression (ontains an'infmitv 
of primes It lias since been shown that the primes 
are, to a first ajijnoximation at any rate, distributed 
evenly among all the aritlimetical piogressions. W'hen 
W'e pursue the analysis further, clifieremes appear; 
there are on the average, for example, more, primes 
than piimes 411 t i, though it i.s not true, as the 
cMclern'e of statistics has led some matheniatK lans to 
('orulude too ha.stily. that there is always an excess to 
whatever point the enumeration is carried 
The problem ot the arithmetKal progressions, then, 
ma\ also be regarded as sohed , and the same is true 
ol the problem of the primes of a given c|uadratu form, 
say ani^ \-2bmn homogeneous in the two variables 
m and n. lb take. f(w example, the simplest and 
most striking (ase, there is the natur.d and obvious 
number ol primes m'^-\-n-. A prime is of this form, 
as I lane mentioned already, if, and only if, it is ot 
the form 4/0 -hi The f|iiadralic problem rediK'es here 
to a partii'ul.ir case of the prolilem ot the arithmetical 
progressions 

When we pass to ciiluc forms, or forms of higher 
degree, we come to the region of the unknown. This, 
however, is not the field of iiuiuirA which 1 will now 
to commend to )our attention. I'he (jiiadratic forms 
of which 1 ha\e spoken arc forms in tw.> independent 
variables m and ii ; the lorm h i of my ciuestion is 
a non-homogeneous form in a single variable w, the 
simplest case of the general foim an^-\ 2bn + c. It is 
clear that one may ask the same question for forms of 
an} degree : are there, for example, infinitely manv 
primes n’*-h2 01 ;/"* + !? I do not choose 
naturally, because of the obvious factor n + i 

This problem is one in wdiich computation ('an still 
play an important part. You will remember that 1 
stated the same problem for perfect numbers 'There 
a computer is helpless. For the numbers 2" - 1 , which 
dominate the theory, increase with unmanageable 
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rapidity, and the data collected by the computers 
appear, .so far as one can judge, to he almost devoid 
of value. Here the data are ample, and, though the 
cjiiestion is still unanswered, there is really strong 
statistical evidenc'e for supposing a particular answ^er 
to be true. It seems that the answer is affirmative, 
and that there is a definite approximate formula for 
the number of primes in cpiesticjn. This formula, is 


Li 

2 




where the product extends over all primes and the 
po.sitive sign is chosen when p is of the form 4« + 3. 
Dr. A. E. Western has submitted this formula to a 
most exhau.stive numerical check. It so happens that 
(blonel Eunningham some years ago computed a 
table of primes n^+i up to the value 15,000 of a 
limit altogether beyond the range of the standard 
factor, tallies, and Cunningham’s table has made 
practicable an unusually comprehensive test. 'The 
actual number of primes is 1199, while the number 
predicted is 1219. The error, less than i in 50, is 
much less than one could reasonably expect. 'The 
formula stands its test triumphantly, but 1 should be 
deluding you if 1 pretended to see any immediate 
prospect of an accurate proof. 

5. The last problem 1 shall state to you is this : 
Are there nijinitely many prune-pairs p, p + 2? One 
may put the jiroblem more generally ; Does any gioiip 
of prunes, with assigned and possible differences, recur 
indefinitely, and what is the law of its recurrenie ? 

1 must first explain wfiat I mean by a “ possible ” 
group of primes. It is possible that /> and py2 
should both be prime, like 3, 5, or 101, 103. It is not 
possible (unless p is 3) that />, py2 and /H-4 should 
all be piime, for one ol them must be a nuiltiph' of 
3 • but p, p-\-2, p + h or />, p +-4, pyCs arc possible 
triplets of primes. .Similar!} 


/), p+2, p + (s, p t-8, p+ 12 

('an all be prime, .so far as any elementary test of 
dixisibility shows, and in fact 5. 7. 11, 13 and 17 
satisfy the conditions. It is easy to define precisely 
what we understand by a " possible ” group. We 
mean a group) the diflerences in whii'li, like o, 2, 6 , 
have at least one missing residue to e\ery possible 
modulus. 'The “ impossible ” groii]) o, 2, 4 does not 
.'Satisfy the ('ondition, for the lemainders after division 
by 3 are o, 2, i, a complete set ot lesidues to modulus 
3 There is no diflkmlty in specif} mg possible groups 
ot any length we please. 

We define m this manner, then, a “ possible " group 
of pinnies, and we j)ut the quesfions : Do all piossible 
groups of jirimes actuallv occur, do the} recur in- 
defimtel} often, and how often on the average do they 
recur? Here again it would seem that the answers 
are alfirmalive, that all piossible group:)s occur, and 
continue to oi'i'iir for ever, and with a frecjuencv the 
law of which ( an be assigned. 'The order of magnitude 
of the number ol prime-pwirs, p, p 1-2, or p, p + 4, or 
p, p + ft, both members of which are less than a large 
number .v, is, it apjpiears, 

r)c 

(logaf* 
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The order of ma^fnitude of tlie corresponding number 
)t triplets, of any possible type; is 

a: 

(log xT 

md so on generally. Further, we ran assign the 
'eliitivc trequenries of pairs or triplets of different 
;ypes ; there are, for example, about twice as many 
)airs the difference of which is 6 as there are pairs 
,\itli the difference 2. All these results have been 
:ested by adual enumeration from the factor tables 
if tl)e first million numbers ; and a physicist would 
jrobahly regard them as proved, though we of course 
aiow V ery well that they are not. 

Tlieie is a great deal of mathematics the purport of 
vhuh is (|iiite imjiossible for any amateur to grasp, 
md which, however beautiful and important it may he, 
nust always remain the possession of a narrow circle 


of e.xperts. It is the peculiarity of the theory of 
numbers that much of it could be published broadcast, 
and would win new’ readcis for the Daily Mail 
The positive integers do not lie, like tin* logical lounda- 
tions of mathematics, in the scarcely \ isible distance, 
nor in the uncomfortably tangled foreground, like the 
immediate data of the phvsical world, but at a decent 
middle distance, where tT^e outlines are (dear and yet 
some element of mystery remains. TIktc is no one so 
blind that he does not see them, and no one so sharp- 
sighted that his vision does not fail ; ihev stand there 
a continual and inevitable chalk'nge to the curiosity 
of every healthy mind. 1 have merely diiected your 
attention for a moment to a few- of the less immediately 
conspicuous features of the landscape, m the hope 
that I may sharpen your curiosity .1 little, and that 
some may feel tempted to walk .1 little nearei and 
take a closeY view'. 


The Organisation of Research.^ 

By Primipal f C. Irvimc, C.B.lv., D.Sc., LL.D., F.R.S. 


1 '' 11 K British Association was the product of an age 
rather than the inspiration of any one man, yet 
)l those w'ho first gave practical ef'lect to the movement 
(Inch has spread scientific learning and has hound its 
lev olet's in a goodly fellowship there was no more eager 
pint tlian Sir David Brewster It is not an e\- 
iggerated claim that it was be who founded the British 
\sso(iatu)n. One may trace his enlightened action 
o a desire to combat the' apalli)' and distrust shown 
)v the Government of his da) towards seientific' work 
md ev en scientific, workers. Only in the historic'al sense 
an 1 claim any relationship with Ifrewster It is mv 
irivilege to orc'upy the Prmc.ipalslii)) he once held, and 
cannot escape from the thought that the daily tasks 
low mine w'ere oiiee his. 

It is thus inevitable that to-day a name* often in my 
nincl shoulc' spring once more into reeollec'tion. cspcci- 
ill) as my distinguished predecessor w'as present at 
lic‘ first Hull meeting m 1S53, when he contnhutc'd two 
)<i])ers to Section A, Chemists should he among (he 
irst to pav grateful tribute to Brewster’s efforts on 
lelialf c)l sc lenc.'e, and 1 propose, therefore, to include m 
11) adclrt'ss a levicvv of the position scientific chemistry 
uis won since his day in ])uhlic and official e^tlmallon. 
dorcc)vcr, <it the express suggestion oi some of our 
uemhers whose opinions cannot he disrc'garckd, 1 am 
mine ed to lidd the c.'onsideiation of the new responsi- 
ulities chemists have incurred now that so many of 
frewster’.S' hopes have •been realisc'd. 'E^iese were 
ecently submitted by me to another audience and. 
liioiigh the medium of an article m Nature (JuB 22, 
) i.p), are pcjssihly known to you already, hut I agree 
Mtl) my advisers that their importance warrants 
iirther elaboration and widci discussion. 

It would be idle to rec’all the lowly position of 
hemislry as an educ’ative lorce in this country, or to 
'cconslruct the difficulties witli which the scientific 
hemist was ('onlrontcd during the first thirty years 
>1 the nineteenth century. Pre cut difficulties are 

’ i rom Part I of the pre-sidaritial address delivered to Section B 
Cuermstry) of the British Association at Bull 011 Sept 7. 
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serious enough, and press lor all our attention, without 
dwelling unduly on troubles of the jiast. But we must 
at k'ast rc'mcmher that in the early (la)s of the British 
Association “schools” of chemistry were in their 
infaiic') , and that systematic instruc tion in the sc lenc'e 
was diffic ult to obtain. Another point ol lunclamental 
importance which has to he; borne in imnd is that the 
masters ol the subjc'cT were then lor the most part 
solitary workers 

It is difficult for us. looking hac'k thiough the vears, 
to realise what it must have meant to search for truth 
under c’onditions which were discouraging, if not 
ac'tuall) hostile. Vet, although his labours were often 
thankless and unrewarded, the chemist of the lime 
was })iohahly a riper philosopher and a finer cmlluisiast 
than Ins .siic'c'cssor ol to-day. He pursued lus iiiijuines 
amid fewer clistr.ic lions, and in many wa\•^ his lot 
must have been happy, save when tormented by the 
thought that a subject so potent as chemistr) in 
developing the intellectual and material welfare ol the 
(’omnumit) should remain neglected to an extent whk h 
to Us seems itieredihle. 

Public s)mpathy was lacking, Government support 
was negligible or grudgingl)’ bestowed, and there was 
little or no eo-operation hetw'cen scicmtific elienustry 
and industry. .\s an unaided enthusiast the chemist 
was lelt to pursue hi.s wav w'lthout the stimulus, now 
happih’ ours, which comc's from the feeling that work 
is supported by eduealed and enlightened apjircc lation. 

Let me ([uote Irom one ol Faradav's letteis now in 
my possession and so far as I can trace, imimhlished. 
Writing to a friend immediatel) hetore the loimdation 
of the British Asscjciatiun, he relates that a manu- 
facturer had ado])ted a [iroc'css dev eloped 111 the, c'ourse 
of an invcvsligation earned out m the Ro) al Institution. 
The letter ec^ntiiiues “ He ” (the mariulaeturer) 
“ writes me word that, having repeated our experi- 
ments, he finds the product vei) good, and as our in- 
formation was gi\ en openlv to the world he, as a matter 
of compliment, has presented me with some pairs of 
razors to give away.” If ever there was a c'ompliment 
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whirh could be described as empty, surely this was.', 
one ; yet the letter gives the impression that Faraday 
himself was quite content with his reward. 

It is perhaps unfair to quote Faraday as a type, for 
few men arc blessed with his transparent simplicity 
of character, but there is obviously a great gulf fixed 
between the present day and a time when a debt of 
honour could be cancelled in such a manner. A little 
reflection will show that the British Association has 
played a useful part in discrediting the idea that because 
so much scientific discovery is given “ openly to the 
world,” those who profit by such discoveries should 
be absolved from their reasonable obligations. Even 
where scientific workers do not expect or desire personal 
reward, the institutions which provide them with their 
facilities are often sorely in need. The recognition, 
not yet complete, but more adequate than once w'as the 
case, that the labourer is worthy of his hire, represents 
only one minor change w-hich the years have brought. 

An even greater contrast, embodying more important 
principles, is found in the changed attitude of the State 
towards scientific education and discovery. Re- 
member Brewster’s fond hope that, by means of our 
Association, the whole status of science would be raised, 
and that a greater measure of support and encourage- 
ment would be received from the Government. How 
eagerly the venerable physicist must have listened to 
the Presidential Address delivered at the twenty-third 
meeting of the Association assembled in Hull for the 
first time. It dealt with many problems familiar to 
him. No doulit he followed with keen interest the 
account of the observations on nebulje made with 
Lord Rosse’s telesc'ope, and appreciated the references 
to the work of Joule and Tliomson. The address was 
a masterly synopsis of scientific progress, but from 
time to lime a new note steals in. There is a significant 
reference to a consultation with the Chancellor of the 
Exchecjuer, another to a conver.sation with Mr. Glad- 
stone, and a third to a working arrangement concluded 
with the Admiralty. These would fall sweetly on 
Brewster's car. and he would cordially approve of the 
report of our Parliamentary Committee, which had 
established sympathetic c:ontact with the Hou.se of 
Commons, lie could not fail to be impressed with 
the changes a few years had brought. 

Let us briflge the further gaji of sixty-nine years 
w'hich separates us from that day. The contrast is 
amazing, and once more we can trace the steady, 
persistent influence of the British Association in bring- 
ing about w’hat is practically a revolution in public 
and official opinion. We ha\e learned many lessons. 
The change has come suddenly, but it was not spon- 
taneous. Many years had to be. spent in disseminating 
the idea that resean'h is a vital necessity, and toward 
this end presidents of our Association have not hesi- 
tated, year after year, to add the weight of their in- 
fluence and eloquence. It was courageous of them 
to do so. I would refer you partic ularly to the forcible 
appeals made by Sir James Hewar at Belfast and Sir 
Norman Lockyer at Southport, when the plea for more 
research was laid before the Association, and thus 
found its way by the most direct channel to the press 
and to the public. No doubt ^gny other factors have 
played a part, in creating a lljearch atmosphere in 
this country, but the steady j^yure exerted by the 
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British Association is no^the le^t important of these 

-The princi^es of soieii^ to-day widelyr spfwd.; 
systematic scientific trainmg has found an honourable 
place in the schools and in the colleges ; above all/ 
there is the realisation that much of human progress is 
based on scientific inquiry, and at last this is fostered ■ 
and, in part, financed as a definite unit of national ‘ 
educational policy. Public funds are devoted to pro- 
vide facilities for those who are competent to pursue . 
scientific investigations, and in this way the wState, 
acting through the Department of Scientific and . 
Industrial Research, has assumed the double responsi- 
bility of providing for- the advancement of knowledge 
and for the application of scientific methods to industry. 
Scientific workers have been given the opportunities 
they desired, and it remains for us to justify all tliat 
has been done. Wc have to-day glanced briefly at the 
painful toil and long years of preparation ; now it falls 
to us to sow the first crop and reap the first harvest. 

Thanks to the wisdom and foresight of others, it has 
been possible to frame the Government policy in the 
light of the experience gained with pre-existing research 
organisations. The pioneer scheme of the kind is that 
administered by the Commissioners of the 1851 Exhibi- 
tion, who since 1890 have awarded research scholarships 
to selected graduates. When in 1901 Mr. Carnegie’s 
benefaction was applied to the Scottish Universities 
the trustees wisely determined to devote part of the 
revenues to the provision of research awards which 
take the form of scholarships, fellowships, and research 
lectureships. These have proved an immense boon 
to Scottish graduates, and the success of the venture is 
sulficiently testified by the fact that the Government 
research scheme was largely modelled on that .of the 
Carnegie Trust. 

In each of these organisations chemistry bulks 
largely, and the future of our subject is intimately 
connected with their success or failure. The issue lies 
largely in our hands. We must not forget tliat we are 
only at the beginning of a great movement, and that 
fresh duties now devolve upon us. It was my privilege 
for some years to direct the work of a chemistry 
institute, where research was organised on lines which 
the operation of the Government scheme will make 
general. If, from the very nature of things, my 
experience cannot be lengthy it is at least intimate, 
and I may perhaps be allowed to lay before you my 
impressions of the problems we have to face. 

Two main objectives lie before us : the expansion 
of useful learning and the diffusion of research ex- 
perience among a selected class. This class in itself 
will form a new unit in the scientific community, and 
from it will emerge the “ exceptional man ” to whom, 
quoting Sir James Dewar, “ wc owe our reputation 
and no small part of our prosperity.” When these 
words were uttered in 1902 it was a true saying that 
“ for such men we have to wait upon the will of 
Heaven.” It is still true, but there is no longer the 
same risk that the exceptional man will fall by the 
way through lack of means. Many types of the ex- 
ceptional man will be forthcoming, and you must not 
imagine that I am regarding him merely as one who 
will occupy a university chair. He will be found 
more frequently in industry, where his function will 
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be to ha^d on the ideas, in^ljir^d by ^is genius to the. 
ordinary invejt^at^.'^ 

I have no bttefttiort ol Wtotyiug by elabdrating 
my views on th^ training r^ilired to produce these 
different types. My task is greatly simplified if you 
will agree that the first step must be systematic ex- 
perience in pure and disinterested research^ without 
any reference to the more complicated problems of 
applied science. This is necessary, for if our technical 
research is to progress on sound lines the foundations 
must be truly laid . I have no doubt as to the prosperity 
of scientific industries in this country so long as we 
avoid liasty and premature specialisation in those who 
control them. Wc may take it that in the future the 
great majority of expert chemists will pass through a 
stage in which they make their first acquaintance with 
the methods of research under supervision and guid- 
ance. The movement is already in progress. The 
Government grants arc awarded generously and widely. 
The conditions attached are moderate and reasonable, 
and tlierc is a rush to chemical research in our colleges. 
Here, then, I issue my first note of warning, and it is 
to the professors. It is an easy matter to nominate 
a research student ; a research laboratory comfortably 
filled with workers is an inspiring sight, but there are 
lew more harassing duties than those which involve 
the direction of young research chemists. No matter 
how great their enthusiasm and abilities, these pupils 
have to be trained, guided, inspired, and this help can 
<'ome only from the man of mature years and experience. 
1 am well aware that scorn has been poured on the idea 
tliat research requires training. No doubt the word is 
an expression of intellectual freedom, but I have seen 
too many good investigators spoiled and discouraged 
through lack of this help to hold any other opinion than 
that training is necessary. 1 remember, too, years 
when I wandered more or less aimlessly down the by- 
paths of pointless inquiries, and I then learned to realise 
the neeeshity of economising the time and effort of 
others. 

The duties of such a supervisor cannot be light. He 
must possi 'S versatility ; for although a “ research 
school ” will doubtless preserve one particular type 
o[ problem as its main feature, there must be a sufficient 
variety of topics if narrow specialisation is to be avoided. 
Remember, also, that there can be no formal cour.se 
of instruction suitable for groups of students, no com- 
mon course applicable to all pupils and all inquiries. 
Individual attention is the first necessity, and the 
ediuative value of early researches is largely derived 
from the daily consultations at the laboratory bench 
or in the library. The responsibility of becoming a 
research supervisor is ^^eat, and, even with the best 
of good will, many find it difficult to enter sympathetic- 
ally into the mental position of the beginner. An 
unexpected result is obtained, an analysis fails to agree, 
and the supervisor, out of his long experience, can 
explain the anomaly at once, and generally does .so. 
If the pupil is to derive any real benefit from his diffi- 
culties, his adviser must for the moment place himself 
in the position of one equally puzzled, and must lead 
his collaborator to sum up the evidence and arrive at 
the correct conclusion for himself. The policy thus 
outlined is, 1 believe, sound, but it makes severe 
demands on patience,, sympathy, and, above all, time. 
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Rei^arch supervision, if conscientiously given, in- 
complete absorption of the director’s energy 
'and leisure; There is a rich rcw'ard in .seeing pupils 
develop as independent thinkers and workers' but the 
supervisor has to pay the price of seeing his own 
research output fade away. He will have more con- 
joint papers, but fewer individual piihlir^itions, and 
limitations will be placed on the nature of his work by 
the restricted technique of his pupils. 

I have defined a high standard, almost an ideal, but 
there is, of course, the easy alternative to u.se the 
technical skill of the graduate to carry out the more 
laborious and mechanical parts of one’s own researches, 
to regard these young workers as so many extra pairs 
of hands. I need not elaborate the oulcorne of such 
a policy. 

There is another temptation, and that, in an institu- 
tion of university rank, is for the professor to leave 
research training in the hands of liis lecturers, selecting 
as his collaborators only tliose workers who have passed 
the apprenticeship stage.. This, 1 am roiuinced, is a 
mistake. Nothing consolidates a rcsearcli school more 
firmly than the feeling that all who labour in its intere.sts 
are recognised by having assigned to them I'ollaliorators 
of real ability. 

I am not yet done with the professor and his staff, 
for they will have other matters to attcml to if research 
schools are to justify their existence and to do more 
than add to the bulk of our journals In many cases 
it will be found that the most gifted of the young 
workers under their care lack what, for want of a better 
expression, is known as “ general culture.” Remember, 
these graduates have just emerged from a period of 
intensive study in which chemistry and the allied 
sciences have absorbed most of their attention. For 
their own sake and in the interests of our subject, they 
must be protected from the rrilicism that a scientific 
education is limited in outlook and leads to a narrow 
specialism. The research years are ])lasti(' years, and 
many opportunities may be found m lla- lourse of the 
daily consultations “ to impress upon the student that 
there is literature other than the records of scientific 
papers, and music beyond the range of student songs.” 
1 mention only two of the many things which may be 
added to elevate and refine the research student’s life. 
Others will at once occnir to you, but I turn to an en- 
tirely different feature of research training, for which 
I make a special plea : I refer to the inculcation of 
business-like methods. You will not accuse me, I 
hope, of departing from the sjiirit of scholarship or of 
descending into petty detail, but my experience has 
been that research students require firm handling. 
Emancipated as they are from the restrictions of 
undergraduate study, the idea seems to prevail that 
these workers ought to be excused the rules which 
usually govern a teaching laboratory, and max there- 
fore work in any manner they choose. It re(|uires, 
in fact, the force of a personal example to demonstrate 
to them that- research work can be earned out with all 
the neatness and care demanded by quantitative 
analysis. Again, in the exercise of their new freedom 
young collaborators are inclined to neglect recording 
their results in a manner which secures a permanent 
record and is of use to the senior collaborator. As a 
rule, the compilation of results for publication is not 
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done by the experimenter, and a somewhat elaborate 
hvsteni of records has to be devised. It .should be 
possil)le, twenty years after the work has been done, 
to quote the reasons whi( h led to the initiation of each 
experiment, and to trace the source and history of eacli 
specimen an<il\sed, or upon which standard physical 
constants have been determined, i need not enter 
into detail in this t onnexion beyond statin;; that,’ 
althou;;h a s\stem wliu'h secures these objeits has for 
many )ears been adopted m St Andrews, consUmt 
effort is required to maintain the standard. 

One of the ;;reatesl anxh'ties ot the research super- 
visor IS, howexer, the avoidance of e\tra\a;;ance and 
waste The student is .sometimes ini'hned to assume 
a lordly attitude and to reyard such matters as the 
systi'inatic rei o\ ery of solvents beneath liis notice. 
.My view is that, as a matter of discipline as much as in 
the interests ol eionomy. extravagant workmy should 
not be tolerated. There is naturally an ei'onomic limit 
w'here the tune sjient in such eionomics exceeds in 
x'alue the materials saved, and a correi t balance must 
be adjusted. It is often instrudive to lay before a 
research worker an estimate of the c'ost of an investiga- 
tion in which these faitors of time and material are 
taken into account. As a general rule it will be found 
that the sa\ ing of material is ol greater moment than 
the loss of tune 'I'he point may not be \itally im- 
portant in the academic laboratory, but in the factory, 
to whic'h most of these workers eventually migrate, 
they will soon have the lesson thrust upon them that 
their time and salar) bear a small proportion to costs 
of piodui'tion. 

Vou will see I have changed my warning ironi the 
prolessor to the student. A student generation is 
short. In a lc-\v v’ears, when almost as a matter ot 
c'oiirse the best ol young c'hemists will (|LiaIily lor the 
Doctor ot JMnlosophv dc‘gree, it will be torgotten that 
these lacilities have come to us. not as a right, but as 
a privilege. Those who leap the advantages of thc'se 
privileges must piove that the efforts made on their 
beliall have bec>n woith while. 

Looking at the position broadly, if one mav critic'ise 
the research schemes of to-day, it is m the .sense that 
the mam bulk ol support is afforded to the research 
ajiprentice. and the situation has become infinitely 
harder lor the supervisor in that new and onerous 
tasks arc- imjKised upon him 'J'o expect him to under- 
take his normal duties and, as a voluntary act, the 
additional burden of leseanh training is to lorce him 
into the devastation of late hours aiici overwork The 
(juestion IS at once laised— Are we using our mature 
research material to the best advantage, and is our 
polic)' suflicientlv focussed on the requinmients of the 
exjicrienced inv estigator ^ I think it will generally 
be agreed that members ot the [irofcssor or lecturer 
c'lass who join in the movement must be relieved in 
great measure ol teaching and administrative work. 

1 am decidedly of the opinion that the research super- 
visor must be a teacher, and must mingle freely with 
undergraduates, so as to recognise at the earliest 
possible stage the potential investigators of the future 
and guide their studies. 'I’o meet this necessity 
universities and colleges must realise that their curri- 
culum has been extended and that staffs must be 
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enlarged accordingly. There could then be definite 
periods of freedom from official duties for those who 
undertake research training as an added task. Oppor- 
tunities must also be given to these “ excvptional 
men ’’ to travel oec’asionally to other centres and refresh 
themselves in the company of kindred workers. It is 
evident that our universities are called upon to share 
the financial burden involved in a national research 
scheme to a much greater extent than jiossibly they 
know. 

1 may perhaps summarise some of the conclusions 
reached in thinking ov'er these cjuestions. The first 
and most important is that in each institution there 
.should he a board or Standing Ccnnrnittee entrusted 
with the superv ision of research. The functions of such 
a l)od> would be wuclely varied and would include ; — 

7. The allocation of money v'oted specifically from 
university or college funds for research expenses. 

2. The power to recommend additions to the teaching 
staff in departments actively engaged in research. 

3. The recommendation of promotions on the basis 
of research ac'hievement. 

4. 'I’he supervision of regulations governing higher 
degrees, 

.\niong the more .specific problems which conlronl 
this Board are the following — 

I. The creation of rescarc-h libraries where relercnce 
works can be consulted immediately. 

2 'fhe provision of puhhc'ation grants, so that where 
no periodical lilerutUTc is available the work will not 
remain buried or obscure. 

3 The allcH'ation ol travelling grants to eiiahlci 
workers to visit libraries, to insjx'ct manufacturing 
processes, and to attend the meetings of scientific' 
soc'ieties. 

There is one thing which a Reseaich Board should 
avoid. It is, T am convinc ed, a mistake lor a gov eining 
body to call for an annual list ol publications Irom 
research laboratories. Nothing could he more injurious 
to the true atmosphere of researc h than the lechng of 
pres.sure that pajiers must he published or the J)c“parl- 
ment will he disc'redited. 

What 1 have said so lar may sc'cm largely a recital 
of new dilTuulties, but they arc nut insurmountable, 
and to overcome* them adds a /cst to hie*. It would 
have taken too long to go more fully into derails, and 
I have tiicd to avoid making my address a research 
svllabus, merely giving in general terms the impressic^ms 
gained during the twenty ycar.s m whic’h the St. 
Andrewes Ke.searc'h Laboratories have been in existenc'C. 

I have confined myself to the first stage in the re- 
search development of the chemist. Ilis future path 
may lead him either to the fac^'tory or to the lec'ture- 
room, and m the* end the exceptional man will he found 
111 the director’s luhoratory or in the jmifessor’s chair. 
However difficult the.se roads may piove, 1 leel that 
with the financial aid now available, supportcxl by the 
self-saci ific mg labours of those who devote themselves 
to furthering this work, he has the Oj)purtunity to 
reach the goal. It is the beginning of a new* .scientific 
age, and we may look forward confidently to the lime 
when there will he no lack of trained scientific intellects 
to lead our policy and direct our efforts in all that 
concerns the welfare of the country. 
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The Total Solar Eclipse of September 21. 

By Dr. A. C. 1 ). ('rommelin. 


are at present in the Saros CAde two series 
1 ot erlipses which have unusual length of totalitx ; 
one indudinf^ those of 1865, 1883, igoi, 19U), the other 
indudiri^ tlie great Indian eedipse ot 1868, in \\hi( h the 
sjK'i tros( ope was first applied to tlie prominences; 
also tliose of 1886 (West Indies) and 1904 (Pai ific). 
The foi tla'oming eclipse, Septenilier 21, being three 
S.iroses .liter that ot 1868, is in neaily the same longi- 
tudi. but has moved southward, the only land stations 
a\ail<d)le being the Maldives, ('hristmas Island, and 
Australia. 

The .Maldives have Uie disadvantaga's ol a rather 
low sun. some difficulty ot access, ow-ing to the reels 
suriounding tlie islands, probabilitv of high wind, 
togetlier with a iioor health record for Isnropean 
visitors; thev arc, however, being (Kcupied by Mr. 
Isvershed. Christmas Island lies in the longitude of 
inaximuni totality (6 minutes), lait being ne.y the 
not them limit of totality it will enjoy only 3? minutes. 
This IS. howawer, amply long enough for the programme 
jilaimed 'Phe station is occupied by Messrs Jones 
,md Mdotte fiom Greenwic'h, their eciuipment con- 
sisting ol the ij-indi astrogr.iphic e<]uatorial, on a 
niDimtiim specially ('onstiucted lor the low latitude of 
the station. When the same instrument was used in 
bia/il m 1019 tlie star-mi.iges were diffused, owing 
j)robablv to slight warping ol the ( celostat mirror by 
the heat of tlie sun belote totality 'I'he unsuitability 
ot the ( (dost.it had been foreseen, but the short interval 
between the .irmistii'e and the depart me ot the ex- 
pedition made it imiiossible to jirovide an equatorial 
mounting 

On the present oiiMsion it is desired to .sei'ure a 
(omplelelv satislaetor) ('heek on the Mim results, 
lluse tended to ('onfirrn the amount ot shitt ot hglit 
l)\ the sun ^ giavitation piedieted b_v Phnstein : (he 
diffeieme 'u the results given by the two instruments 
111 I'.ia/il w IS howevei. too l.irge to peimit the results 
to be taken as absolutelv final, and a turlhiT lest is 
disirable I'he star-field at this tot.dity is, untortu- 
ii.itelv, uiiuh less lavouralile th.in tliat m iqiq, which 
w.is prol).il)lv the field lontainmg the largest numlier 
ol blight st.!!- (lose to the ei liptu'. There are, however, 
a fair number of stars ol the eighth magnitude or 
brighter m the present field, and it is hoped that these 
may be pliotographed with .somewhat longer cxjiosures 
th.m those given belore 'I'he i orona will probalily 
be of the “ Minimum ” type, with little extension near 
the pole^ , tills should Ciiable .stars laiily near the sun. 


which will hav'e a large factor of slnlt, to be 
photographed. 

Christmas Lsland is occ'upiecl bv a Phosphate ('om- 
pany, under Scottish inan.igeinent , which has given 
great assistance to the expedition m tiMn,s|'»ortmg then- 
baggage, in erecting huts, jiiovuhng woikmi'ii, etc. 
Reports received in July stated that the adjustment 
of the instruments was complete, but tliat the we.ither 
during May had bc’cm very wet. .ind little observing 
was possible; c liec'k jilates of the eclipse field had, 
however, been secured. 'Phc' ramv season w.is. how- 
ever, neatly at an end, and it w.is hoped that more 
work would shortlv be possible , m .aid it ion to the 
eclipse programme it was planned to t.ike .1 senes ol 
photometric- jilates, to connect the magnitude sc .lies 
of the northern and southern hemispheres Prols. 
Frcuncllic h and Ivinstem also .urangecl to obseive Iroin 
('hristmas Island, their piogr.imme being much the 
same as that of the Britisli obsc’rveis 

The station on the coast ol West Aiistrali.i lias a 
high sun, long totality, and exc client we.ilhei prospects ; 
but it is difiic ult ot ac c ess, it being net ess.ii \ to .me hoi 
some miles out, and land m sm.ill boats thiough surl, 
.Sever.il parties arc there ; th.it with the laigest eciuip- 
ment is from the Lick Observaturv. under ihof 
Campbell. This part) also makes the Linstcin problem 
the ( hief itcan of the programme 'I'o avoid .i long stay 
at the eclipse camp the elieck plates were taken at I^'iji 
on the vov.ige out Othei jiarties at this station are 
fioin ('anada and Ironi Perth (Austr.iha) 

The oiiserv’atories ot ,\(lcLiicIe. Mc-lbourne, and 
Sv'clnev are sending ex])c‘clitions to st.itions m Central 
Aiistiaha and m (jiieeiiskind. 'I'he we.ithcT prospects 
arc‘ good at both, but the sun m (Jiuc'nsland is rather 
low 'I'hev are imclc rstoocl to be .itlcmptmg the* 
Linstein problem, m addition to the older cc lipsi' work 
ol photography ol the corona and its spec tumi 

'i'heie IS ever) rc'.ison to hope lor success at some 
of the' stations , fine vveathei at all ol them should lead 
to rc-sults ot a decisive ch.ir.icter on tlie lanstem 
problem 'Fhe lesults will not be available lor some 
time, Us the jilatcs will not be nieasuied till tin- return 
ol the different parties. 'I'liey will, liowevei, be 
developed, lu s///c, which will permit .1 good idea of 
their c'haracter to be- fornu‘d In this connexion it 
mav be notc'd that there is no cable to (hristmas 
Island, but it is expected th.it a Dutch m.m-ol-w.ir 
will be there, which might send a vvireh-ss message to 
Java 


The Deflection of Light in a Gravitational Field. 

By llERIlKRT Dinc.le. 


F rom an experimental point of view, Einstein’s 
gener.il theory of relativity is at prc.scnt in an 
ambiguous position. It is well know'n that there arc 
three conceivable tests between its conclusions and 
those of the traditional ideas wliieh it attempts to 
displace. With regard to the first of these — the move- 
ment of the perihelion position of Mercury — the success 
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ol the theory is decidedly impressive; all the more 
so, perhaps, because the result was stumbled upon, 
as it were, involuntarily. In seeking first the gravita- 
tional field of the sun, Einstein found the true orliit 
of Mercury added unto him. On the other hand, tlie 
predicted displacement of the solar spectrum lines 
certainly conjures up a serious obstacle. 'Fhe evidence. 
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it is true, is contradictory, but, such as it is, it seems 
to sho\v a balance against the existence of the^displace; 
ment. The extreme difficulty and complexity of the 
experimental work must, nevertheless, be borne in 
mind. Perhaps it is scarcely possible, in the present 
state of our knowledge and experimental equipment, 
to obtain a definite solution of the problem. The 
third test — concerning the deflection of light in a 
gravitational field — accordingly becomes of very con- 
siderable importance, and to many minds constitutes 
the deciding factor in their judgment of the theory. 

Consequently, the chief item in the programme 
of the Royal Astronomical Society’s expedition to 
Christmas Island, on the occasiori of the total solar 
eclipse of September 21, will be the inv'estigation of 
this particular problem. It will be remembered that 
the original test, on May 29, 1919, was considered by 
the obser\-ers and a large number of others to give 
conclusive evidence in favour of the relativity theory : 
it was this result, in fact, that directed general atten- 
tion to the theory, and made Einstein, for a brief 
spell, a noteworthy figure m public esteem. The 
interpretation of the observations, however, has been 
subjected to various criticisms. A refracting atmo- 
sphere of the sun has been proposed. Attempts have 
been made to explain the effect as a result of terrestrial 
atmospheric refraction arising from a temperature 
gradient across the boundary of the moon’s shadow- 
cone. Still more serious is the evidence of the mutual 
displacement ot adjacent photographic images : the 
question arises whether the observed po.sitions of the 
star images might not be, to some extent, dependent 
■ on the intensity of the coronal light. It must he 
admitted that the criticisms have been well met. 
Nevertheless, so fundamentally important a matter 
can scarcely be regarded as finally .settled by a- single 
set of observations, and the repetition which is about 
to take place is an\i.hing but a superfluous confirmation 
of previous knowledge. 

It will be opportune at this time to recall the nature 
of the problem, and see wherein lies the difference 
betw'cen the traditional and the relativity conceptions 
winch makes the {irospcctive test possible. From the 
time of Newton until quite recently, gravitation has 
been looked upon as an essential property of matter — 
as characteristic as the property of inertia. Whenever 
we find matter showing the unmistakable effects of 
inertia, w^e find also evidence of gravitational influence. 
The universality of these twdn phenomena has so 
impressed physicists that they have come to look upon 
them as the fundamental properties of matter. Matter 
is, by definition, that w'hich has inertia and exerts 
gravitational attraction. Nevertheless, it is well to 
point out that inertia and gravitation are not the 
properties by wliich matter is generally recognised. 
With regard to most of the matter in the universe, 
there is no evidence that they exist. We announce the 
presence of matter when w'e see it : in other words, 
matter everywhere has the power of emitting or 
absorbing light — or, more generally, radiation. We 
see light, and wc deduce a star ; the light fluctuates, 
and we deduce absorbing matter. If, according to the 
true scientific method, we establish our fundamental 
conceptions on the groundwork of pure observation, 
we must place the power to radiate and absorb light 
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at least as (Jeep down in the nature of matter as the 
Jnertiabgravitational property. The recognition of 
either property is .^mversaUy accepted as evidence of 
the existence of matter. ' ' ■ 

The difference with which we are concerned between 
the traditional and the relativistic conceptions may 
be expressed in this way : that whereas the older view, 
gives no a priori indication of a relation between the 
two fundamental material influences, gravitation and ‘ 
light, it is an essential condition of the relativity theory 
that such a relation exists. A large and valuable 
system of thought has been built up — mainly during j 
the last hundred years — in which radiation and gravita- 
tion are completely independent. Radiation subunits 
to analysis and invites correlation with other physical 
phenomena ; gravitation stands inaccessibly apart. 
The complex, organism of electromagnetism, embracing 
as it docs radiation, the aether, electricity, magnetism, 
the atom--even inertia (for radiation possesses inertia) i 
— seems capable of assimilating the whole of physics— ' 
except gravitation. Matter appears to be the source 
of two "streams of phenomena, one summarised in 
electromagnetism and the other in gravitation, and 
between them there is a great gulf fixed. The complete- 
ness of the duality lie.s, of course, only in the con- 
ceptions. Experimental evidence of a bridge across 
the gulf might have arisen at any time. Standing now 
on the bridge, it seems a little strange that it was not 
sought before. Inertia, in submitting to the electro- 
magnetic scheme, might carry with it the gravitational 
property with wliich, in material bodies, it is always 
associated, and the electromagnetic inertia of light 
might be accompanied by a proportionate [lower to 
exert and respond to gravitational influenic. There 
is no reason, according to prc-rclativity physics, why , 
it should, but neither is there any reason why it should 
not. The impotence of the electromagnetic theory 
even to suggest the more probable of the alternatives 
is Its main defect. 

There is no such ambiguity in the utterances of the 
relativity theory. Here gravitation— as a physical 
existence giving rise to a gravitational field— is ignored ; 
the field alone is considered. The seat of the pheno- 
menon is not sought in the secret nature of matter ; it 
is sought in the space surrounding matter, and is, in 
fact, regarded as a property of that space— or, rather, 
space-time. The justification for this view is found 
in the facts, first, that the evidence for the existence 
of gravitation is the observed acceleration of one body 
in the neighbourhood of another ; and, second, that the 
acceleration produced by one body in another is in- 
dependent of every property of the latter except its 
position relative to the former. Now a phenomenon 
manifesting itself as an acceleration (involving the 
dimensions of space and time only) and producing 
effects depending only on position, can be submitteti 
to a geometrical treatment, provided that the dimension 
of time is added to those of space. Instead of speaking 
of the curved patlis of bodies in a homogeneous space- 
time, we can speak of the straight paths of bodies in a 
heterogeneous space-time. The same phenomenon 
is indicated by both statements. Expressed in this 
way, it seems as though there could be no difference 
between the two views, except that one might be more 
convenient than the other. Considered from a physical 
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point of view^ however^ the (Jifferepce between them 
is fundament^, and issuer intp the three experimental . 
tests referred to. The deflection of light in a gravita- 
tional field follows naturally, if gravitation is attributed 
to the heterogeneity of space-time. Any entity — 
whether light or matter — pursuing its natural path, 
will appear to change the character of its motion when 
the space-time through which it travels departs from 
the simple Euclidean type. It does not matter what 
the moving thing is ; all that counts is the region 
through which it moves. The dilemma of the older 
theory does not exist from the relativistic point of 
view : light must be deflected or the theory must be 
abandoned. 

Fortunately, the amount of the deflection which 
relativity demands is measurably different from that 


which the electromagnetic theory allows. According 
to the relativity theory, a ray of fight .which just clears 
"the sun’s limb should suffer a deviation of about ; 
according to the other view, the deviation should be 
either half of this or nothing at all. It is this difference 
that makes possible the test whi('h is about to be applied. 
On September 21 the sun w'ill be leaving the con- 
stellation Virgo —very close to the celestial equator. 
The position is not so favourable with respect to 
neighbouring bright stars as was that of May 29, 1919, 
when the original test was made. On the other hand, 
the experience and criticisms arising from the previous 
attempt are available for the guidance of the present 
observers, and, granted favourable conditions, tliere 
I seems to be no reason why the result should not become 
; decisive. 


The British Association at Hull. 


7'ORKSHIRE hospitality is proverbial, and it has 
l)cen very pleasantly manifested during the 
meeting of the British Association just concluded at 
jllull. The citizens have in many ways shown them- 
[selvcs to be proud to entertain the Association, and the 
facilities they have offered to the members have been 
exceptionally helpful. Each member was provided 
\^itll a badge, and this was not only a free pass on the 
quick and convenient tramway system of the city, 
but also secured personal guidance and interest from 
citizens in the streets or in vehicles of any kind. It 
would be impossible for a city to show greater interest 
in its visitors or to do more to make their sojourn 
pleasant, and the many attentions have been much 
appreciated, partic'ularly by officers and other active 
inernbcrs of sections who usually have not the tiiiie 
to search tor all the amenities w'hich a place of meeting 
may afford. A number of free luncheons have been 
provided, and when the days’ meetings have been over 
tea lias been served in the writing-room at the Guild- 
hall, and has been found both grateful and comforting 
to the ivi' ‘tubers. For these and other unusual atten- 
tions the Association is no doubt chiefly indebted to 
the local secretary, Mr. T. Sheppard, curator of the 
Hull Museums, but with him is associated the towm 
clerk, Mr. 11. A. Lcaroyd, and the generou.s hospitality 
would not have been possible without the active interest 
and support afforded by the Corporation and people 
of the city. The Handbook to Hull and the East 
Riding of Yorkshire, edited by Mr. Sheppard and 
piesented to each member, is a volume of permanent 
value, and as it will be on sale for the low price of 
fiv e shillings we propose to publish a separate notice of 
it in an early issue. • 

At the meeting of the general committee at which 
the report of the council was presented, a resolution 
was passed conveying to Prof. Turner the most cordial 
thanks of the Association for the valuable services he 


has rendered to science in general and the Association 
in particular during his nine years’ work as one of the 
general secretaries. In its repoit the touncil stated 
that It had received with great regret Prof, 'rurner’s 
intimation that he would not he able to attend a 
meeting in Canada in 1924. Prol. Turner himself 
pointed out that it was desirable, on various grounds, 
that his successor should iiave experiem e ot the working 
ol an annual meeting at home before taking jiart in one 
overseas, and he therefore placed his oITm'c at the dis- 
posal of the general committee as from the Hull 
meeting. The council and the Association owe a deep 
debt of gratitude to Prof. Turner for his unremitting 
care for the interests of the Association as general 
secretary' since 1913, and therefore during a time ot 
exceptional difficulty, including as it has the Australian 
meeting, the war, the revival of the annual meetings 
since the war, and the period when, on the death of the 
late general treasurer and assistant treasurer in 1920, 
he acted for some months as treasurer in addition to 
his other work. 

Mr. F. E. Smith, director ol scientific research at the 
Admiralty, and secretary of the Physical Society, 
accepted the invitation of the council to be nominated 
as Prof. Turner’s successor, and the general committee 
unanimously voted his appointment to the office of 
general secretary of the Association. The three new 
members of the council appointed by the general 
committee are Mr. E. N. Fallaize, Dr. C. S. Myers, and 
Prof. A. Smithells. 

Next year’s meeting will be at Liverpool with Sir 
Ernest Rulherford as president, and in the following 
year the place of meeting will be Toronto. The in- 
vitation to t'anada was conveyed by Prof. J. C. Fields 
and Prof. J. C. Mi'Lennan, and it was announced that 
a grant ot about ti,ooo/. would be available towards 
meeting the travelling and other e.xpenses of visiting 
members. 


Summaries of Addresses of Presidents of Sections. 


Equal Pay to Men and Women for Equal Work. 

In Prof. F. Y. Edgeworth’s address to Section F 
(Economics) the question wliether the wages of 
men and women should be determined on the same 








principles— in particular, through universal unrestricted 
competition— was dibcussed on purely economic grounds. 
Notwithstanding the general presumption in favour of 
latsser faire, it is maintained that some regulation is 
required for desperate competition tending to the 
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degradation of labour. Such kinds of competition 
beiuff ruled out, there is advocated an equal labour- 
market, the same blend of competition and combina- 
tion, for both se.\es alike 'I'hc unequal pressure 
ol male unions, crowdm^j^ women into ( oniparatively 
few oerujiations, is deyirecated, and it is pointed 
out that a suIfKient safeLyuaid .ij^ainst such pressure 
is not affordeil bv the interest of the emploxer seekmyj; 
to maximise his profits. This insuflicieiu y is explained 
by a priiuiijle widel) ayiplaable m economics which 
may be stated thus. When a ejuantity is in the 
iiei;;hbourli(jod of a maximum \alue, a small change 
111 thi‘ ( onditions on uhie'h it dejiends the independent 
canables is uenerally .ittcndid with a 7 'c/v small 
('ham^e m tlie dependent (juantitc Some sii^f^estions 
weie offeied with respet t to the dillir ulty that the x’alue 
of work Is not always measuiabie w'lthout rey'ard to 
I he sex of the worker , e ^ th(' i‘mployinent of a woman 
IS less profitable, so far as, other thinus beinj^ equal, 
a man is generally more useful m an emer^'emy. 
f.astly, Piof. I'idy^ewortli ( onsidered the serious impedi- 
ment to e(|iialit\ m the labour market (aiised by the 
burden ot supporliii^ a lainily whidi is commonly 
undertaken b) men. The jiroposal to ob\ late this difli- 
culty by the endowment of motherhood was examined ; 
objeition is taken to the ((ommonly implied) socialistic 
transferem e of enormous sums fiom one class to 
another. The objection is not equally directjed against 
subsidies m kind for tlic fiurpo.se of education ; nor 
against the ynoposal that within the .same social grade, 
or asso( lation, tfie childless should contribute to the 
support ol diildren. 

Dr, Rtvi rs AM) Tin Diwklohmi xt or Psvciioloc.y. 

Ln Scation J (I\\ cholog)) the presidential address 
b\ ])r S Myers was “On the Induciue ol the 
late 11 R, Rners (President-elect of the Section) 
on the J)e\clopment ol Ps\(holog\ in (Ireat Britain” 
Rivers was incited m 180, y (m his thirtieth >ear) by 
Muhacl Foster to (ambridge, where he s\ siematised 
the hist course of prai ti( al work m experimental 
pscchologc' m this (ountry. Ills earliest experiments 
there were on (olour \ision .md cisiial space percep- 
tion, and he (outributed to Schafer’s “Textbook ot 
Rhysiologv " an exhaustice arta !c on vision, which 
is still regarded as the most accurate and careful 
account ot the subject in the English language, lie 
soon extended his observations on colour \ision and 
space pcrce[)tion to the d'orres Straits Islanders^ the 
Egyptians and the Todies, his membership of Dr. 
Haddon’s Ciimbndge Anthropological Isxpedition to 
the Torres Straits giving him his first introduction 
to ethnologv. These .several investigations will ever 
.stand as models of psychological method. In 1903, 
on his return from the 'I’odas, he began his memorable 
share in the striking observations on the recovering 
cutaneous sensibility ot Dr. Head’s arm. The dis- 
tinction therein reached betw'cen epicritic and proto- 
pathic sensibility laid the foundations of Riversks 
later views on instinct, intelligence, dreams, and the 
unconscious. ^Vhlle working w'ltli Head, he was also 
engaged m studying the effects of alcohol, caffeine, and 
other drugs on muscular and mental work. These 
elaborate investigations he pujjjjKhed as the Croonian 
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lectures to the Royal College of Physicians in 1908. 
By them he advanced the pharmacological study of 
the effects of drugs on man, show'ing how imyiortant 
it is to disguise the drug and to provide a control 
mixture indistinguishable in taste from the disguised 
drug mixture, so as to avoid the complicating effects 
of suggestion, interest, and sensory stimulation. From 
1907 to 191=; he confined himself to ethnologu al work, 
but during the Great War his treatment of the [isvcho- 
neuroses m the Army and in the Air Force led him 
bai k to psychology. A period ensued in w'hirli 
Rivers’s psycdiological genius was released from its 
former shackles and lus intuition was no longer con- 
trolled by intellectual doubt. It is difficult to ex- 
aggerate the Iruitlul, stimulating character of his 
criticisms of Freud and of his views on the unconscious, 
on instincts, and on dreams which poured foith with 
such astonishing profusion during the last years ot 
his life. Tfis mam object wxis to give a biological 
interpretation to the data of psvchology. Tfis wide 
inleresls, sympathies, attainments, and knowledge, his 
generosity and lioncsty, and his dev'otion to scu ntific 
methods inspire us in our common aim— the Advance- 
ment of Science. 

ORCiANISATION OF THE AGRICULTURAL INDUSTRY. 

Lord Bi i-disloe, in his address on “ 'I'he 
Proper Position of the Landowner in Relation to 
the .Agricultural Industry,” delivered before Section 
M, pointed out that organisation m the inlcaests ol the 
agricultural producer is the duel desidcTatum ot 
British rural industry, and lor this, enlightened leader- 
ship IS essential. The leader and c hief organiser should 
be the landowner, if lie would but take lus jiroper 
|)osilion after due training. Fncler present conditions 
it is evident that the unification ot the redes ot the land- 
owner and farm tenant is a condition precc'dent to the 
lull, confident, and enterprising development of the 
agricultuial industry on economic lines Xcvcithe- 
Icss, it must be recognised that the svslcni of orciipv mg 
ownerslup cannot exist in this country to the entire 
exclusion of that of landlord and tenant. Finglish law 
and (Tistcim in relation to the settlement of estates and 
to the letting of farms are now Irequently obstruc live 
in nature under the changed conditions, and it might 
l)e w'ell if mcxiificutions could be lirought about 
if il were made possible in c ertain cases to sell part ol a 
settled estate in order to provide the necessary capital 
lor the cultivation or industrial ecjuipment ot the 
remainder of it. 

I 111 all continental countries the political power 

i enjoyed by agriculture is founcRd on the fact that it is 
an organised industry, whereas in Great Britain it is 
not. As a re.sult, the continental landowner derives 
as a rule a net income of 3/.-4/. per acre, as compared 
with i/. per acre in the United Kingdom, Muc h of this 
may also bo attributed to the failure of the British 
farmer, in the absence of the landowner’s stimulus, 
to utilise the results of education and research^ 
whereas abroad, especially in Germany, more scientifio| 
methods are readily adopted, notably in the economic;^ 
employment of feeding stuffs and fertilisers. 

Many suggestions may be made as to methods 
whereby British agriculture, under the direction not 
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of the State but of the landowners, may be stabilised on 
a remunerative basis, among which may be mentioned 
ihe organisation of credit facilities, co-operative pur- 
chase and sale, utilisation of machinery and power, 
improvement of livestock sires, establishment of central 
dairies and liacon factories, the fuller exploitation of all 
farm products, especially in times of glut, and above 
all the elimination of superfluous and unnecessary 
middlemen. Apart from the heavy burden of local 
and Imperial taxation the toll levied by the middlemen 
IS the main cause of the poverty-stricken condition of 
the English agricultural labourer ; the disparity of the 
prices paid to the farmer and by the consumer for the 
same produce was well illustrated by tables. 


During the last eight years occupying owners have 
increased by 49 per cent, and the acreage that they 
own by 100 per cent.; the political and industrial 
power resulting from this considL'ralde reinlorcement 
of their class should prove the greatest stimulus to 
enterprise on the part of landowners, 'I'lie e.xi.stcncc 
of the Central Landowners’ Association is a welcome 
augury of future corporate ediciency, as its ol)jccts 
are to a great extent economic and constructive. In 
conclusion Lord Blcdisloe emphasised once inore the 
need for the effective organisation of agriculture and 
for the solidarity of all three classes of tlie agiicultural 
community, without which continuous progress is 
difficult of attainment. 


Current Topics and Events. 


Thl Rowett Institute of Research in Animal 
Nutrition, Aberdeen, w'as formally opened by H M 
tlie Oueen on Tuesday, September 12. It will be 
ri'inciubered that the Institute, wdiicli in the two years 
of its existence has clone valuable work on problems 
of animal feeding, is under the control of the Uni- 
\ersity of Aberdeen and the North of Scotland Agri- 
cultural Collt'ge , the director is Dr J. B. Orr. The 
Institute owes much to the generosity of Dr. J Quiller 
Kowett, alter wEom it Avas named, who contributed 
a sum of 10,000/. towards its endowment {N vruRK, 
September 0 , 19^0. p- ^l)- This was followed by 
another gift for the purpose of purchasing a farm 
winch would allow of expansion of the Institute; 
II M. Treasury, on tlie recommendation of the De- 
velopment ('ommission, promised a further sum of 
20,000/. It is the establishment of such institutions 
as the National Institute of Agricultural Botany and 
th(‘ Rowett Institute of Research 111 Animal Nutrition 
which will go far towards improving the unsatisfactory 
slate of our knowledge of food problems, both animal 
and huiiWiU, 

I'o the iVugust number of the Nineteenth Century 
Sir Arthur Keith contributes a timely article on 
the present position of Daiwinism as applied to the 
problem of man’s origin The strange action of a 
strong pai ty among the legislators of Kentucky 111 
America, and ill-informcd articles in certain American 
ucw'spa]H'rs, have* met with some feeble response in 
this ( ountry ; and an authoritative statement of the 
case which can be understood by the general reader is 
especially needed at the present time. Sir Arthur 
Keith has stated tlie case admirably, and he em- 
phasises the fact that if a new edition of Darwin's 
“ Descent of Man ” were prepared to-day, the w'ork 
would merely need large additions, and scarcely any 
important revision, dlie discoveries of the fossil 
remains of man made since 1871 agree in pointing 
towards a common ancestry wdth the apes. The 
pi ogress in our knovvleilge of human embryology 
within the same period has revealed a succession of 
facts which can be explained only on the theory of 
descent from lower forms of life. The latest discovery, 
that the development and growth of all parts of the 
body are regulated and co-ordinated by a " hormone 
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mechanism (the pouring of substances into the 
circulating blood by the dm tU'ss glands), leads even 
to the hope that before long we may begin to learn 
something about the processes of e\'olutioii To the 
investigator, indeed, Darwinism is not a ini'U' tlieory, 
but ail instrument of aihami', trusted <is iinpluiUy 
as are the Admiialty charts by a navigaloi. 

We learn Irom the 'I'lnies that an exjieditioii headed 
by Capt F Hurley has left Sydney for Tort Moresby 
with the object of exploring New Cluinc.i liom the air 
'J'hc party wall include au etlmologist and a naturalist. 
Two seaplanes arc being taken and will be used in a 
four months’ air survey of tin; wcstcin portions of 
British New Guinea. Meanwhile the scientific section 
of the expedition will navigate the Fly River in a 
ketch. The cost of the seaplanes is bmng borne by 
Mr. L. Hodson, of Syilney. Owang to tlie densely 
forested nature and steep slojies of the interior, 
exploration of New' Guinea on loot is most arduous. 
Capt Hurley’s scheme promises sonu' liojie of success, 
but landing places, except along the coast, will be 
difficult to find The leader’s previous experience in 
exploration was obtainerl with the Australian Ant- 
arctic Expedition. Ho has also flown across the 
Australian continent 

The earthquake reported on tlie morning of August 
27 m the Midland ('ouiitics was possibly, as Sir George 
Foidham has suggested in the Tinie'>, caused by 
the bursting of a meteorite A tremor and sound 
were observed at 912 am. (G M I ) over an area 
of about 650 square miles wath its contri' a few' 
miles south of Birmingham ; at Woodhoiise Eaves, 
seven miles north-north-west of Leicester, at 9.13 ; 
and at Whissenthorpe, near Oakham, at 9 10. 'Phe 
observed times are so close that it seems probable 
that all three shocks were due to the same cause, and 
the detachment of the three areas ami their nearly 
linear arrangement are certainly suggestive of succes- 
sive explosions of a meteorite. 

The centenary ot the ^'orkshire Philosophical 
Society, which w'as founded m 1822, will be cele- 
brated on Wednesday, September 20 The memliers 
of the Society and its guests will bo rccci\cd in the 
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gardens of the Yorkshire "Museum by the president. 
Mr. W. H. St. Quintin, and a number of congratu- 
latory addresses from national as well as local learned 
bodies will be read by their representatives. Later, 
the gathering will go in procession to the Minster, 
where a short service will be held and an address 
delivered by the Bishop of Beverley. 

The following have been appointed to the Board 
of Trustees of the National Portrait Gallery : the 
Earl of Ilchester, Sir Martin Conway, and Mr. W. B. 
Hardy, in place of the late Viscount Bryce, Sir 
Edward Conway, and Viscount Harcourt, respectively. 

The sixty-seventh international annual exhibition 
of the Royal Photographic Society of Great Britain 
will be opened on Saturday, September i6, by Mr. 
S. J. Solomon, president of the Royal Society of 
British Artists, at 35 Russell Square, W.C.i. 

The Harveian Oration of the Royal College of 
Physicians of T^ondon will be delivered at the college 
at 4 o’clock on Wednesday, October 18, by l-)r. Arnold 
Chaplin. Sir Maurice Craig is to deliver the Bradshaw 
Lecture (on “ Mental Symptoms m Physical^Discase ”) 
on Noc ember 2. The P'itzPatrick Lecture will be 
given by Hr. R O. Moon on November 7 and 9. The 
subject will be “ Philosophy and the Post-Hippocratic 
School of Medicine.” 

It has been decided that an Institute of Paint and 
Varnish Technologists shall be founded, and a dinner 
is to be held shortly to inaugurate the new Institute. 
The objects of the Institute will be the dissemination 
of practical and scientific knowledge by reading and 
discussing paper.s, the improvement of technical ednea- 
tion, the piomotion of research, and the establishment 
of close relations with the Government and with 
societies interested in the products of the industry 
and their application. Applications to attend the 
inaugural dinner should be forwarded to H. 1 ). 
Bradford, 42 Ribblesdale Road, S.W.16. 

At a conference of the leading societies in North 
America that deal wTth biological subjects, recently 
held m Washington, it was decided to recommend 
lo the constituent bodies the formation of a Federa- 
tion of American Biological Societies. The members 
of the federation are to be societies, not individuals, 
and the governing body is to be a council consisting 
of two representatives from each .society ; the council 
is to choose an executive coniimltee from its own 
members. One of the firsc (|uestionb to come before 
the council, if and when constituted, will be the im- 
provement of biological publications, and a committee 
IS alreaxly studying the question in co-operation with 
a committee from the Division of Jiiology and Agri- 
culture of the National Research Council of the 
United States 

In our issue of April I5, p. 48G, reference was made 
to the preparations in progress for the celebration in 
France of the centenary of the birth of Pasteur. A 
committee was formed in tliis country, under the 
chairmanship of Sir Charles Shemngton, in support 
of the commemoration measures^ among which were 
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the promotion of an exhibition of hygiene and 
bacteriology in Strasbourg and the erection of a 
statue of Pasteur before the University. Various 
amounts have been sent to France from time to 
time by the British committee, in addition to which 
it is now stated that a sum of nearly 850^. is to be 
forwarded to the general treasurer of the fund, 
M. T. Hiring. The' British committee has expressed 
the wish that should the amount be greater than 
that the French committee desire to spend on the 
statue of Pasteur, the excess should be- devoted to 
some other form of permanent memorial m the 
University of Strasbourg. 

The programme has been issued of the meetings 
of the Institute of Metals to be held during the session 
1922-^23 under the presidency of Mr. Leonard Sumner. 
The annual May lecture will be delivered on May 2 
by Dr. W. Rosenhain. The Scottish Local Section, 
which has arranged for six meetings in Glasgow, will 
be under the chairmanship of Mr. James Steven ; 
membership is open to all local members of the 
Institute, and applications should be addressed to 
the hon. secretary, Mr. H. H. A. Greer, 50 Wellington 
Street, Glasgow. The chairman of the Sheffield 
Local Section is Prof. C. H. Desch, and the hon. 
secretary, H. P. Gadsby, 193 Sandford Grove Road, 
Sheffield ; an important event in the Sheffield pro- 
gramme is a joint meeting with the Faraday Society 
for a symposium on stainless and non-corrodible alloys 
to be held on February 9 at Sheffield. 

Tjie third International Conference of ” Psycho- 
technique appliqu6 5 , I’orientation professionnelle ” 
will meet this year at Milan on October 2-5. In 
order to prevent waste of time it has been decided to 
limit the discussions to the following subjects : — 
[a) What is meant by vocational aptitudes ? (Lahy) ; 
{b) Natural aptitudes and acquired aptitudes (T)(icroly, 
Patrizi) : (c) The psychological analysis of work 

(Gemclli, Lipmann) ; {d) Vocational guidance and 

Taylorism (Bauer) ; and {e) An international unifica- 
tion of tests and individual ratings (Claparede, Mira, 
Myers). A short paper of about twenty minutes' 
duration will be given on each subject in order to 
guide the discussion, and the language used will be 
French. The general session will be occupied with 
these subjects, but other meetings to discuss more 
detailed problems will be held in rooms specially set 
apart for the purpose. Papers presented at the 
meeting will be grouped together according to the 
relationship between them. A 1:00m will be reserved 
for the exhibition of tests, instruments, etc. Those , 
desirous of attending arc asked to communicate with 
the Secretary, HI"'® Conffirence Internationale de 
Psychotechnique, Milan (XIV.), via S. Barnaba 38. 
October 5 will be spent in visits to scientific and 
industrial establishments in the neighbourhood of 
Milan. 

Dr. M, J. Sirks takes exception to the notice of 
his handbook of heredity published in Nature of^' 
July 22, p. III. . He deprecates especially the chatge'^ 
.pf actuaUy/^tcb* • 
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iuced as a direct coilseque?ice of phanged conditions, 
ind he adda, ^'I .do not accept mutations at all, 
leither as a direct cohseqtience of dhartged conditions, 
lor Spontaneously, as being sufficiently proven." 
The writer of the notice regrets that he should have 
cnisrepresented Dr. Sirks's opinions. The criticism 
trose out of passages in chap, xiv., and referred in 
articular to the confident narration of Tower's 
lleged discovery of a sensitive period in the life of a 
eetle, during wliich its germ-cells could be modified 
y external conditions. Dr, Sirks summarised the 
ccoimt in a statement which may be translated thus. 
In other words : without any doubt Tower suc- 
beded. by means of very abnormal conditions of life, 
1 breeding from the' original form Leptinotarsa 
ecemhneata offspring which had lost one hereditary 
actor; he called these ' mutants,’ the name which 

t j generally given to forms suddenly arising which 
xhibit hereditary variations.” Nothing could be 
nore explicit. In continuation, however, Dr. Sirks 


defftpitely dissociates himself from the interpretation 
of the alleged new forms as mutants. The objection 
should therefore have been expressed differently. It 
was not the interpretation which seemed to the 
reviewer unfortunate or uncritical, but rather the 
unqualified repetition of sensational reports which, 
though they have attained some currency, are gravely 
in need of confirmation. 

Messrs. Benn Bros , Ltd., announce a new scries 
of monographs dealing with gas and fuel. The first 
throe volumes will be " The Administration and 
Finance of Gas Undertakings, with Special Reference 
to the Gas Regulation Act, 1920," by G. Evelts ; 
“ Gasworks Recorders," by Dr. L. Levy ; and " Modern 
Gasworks Chemistry," by Dr. G. Weyman. Thc‘ 
same firm will also publish shortly " Practical flptics 
for the Laboratory and Workshop," by B. K. Johnson, 
and "The Bronze Age and the Celtic World,’’ bv 
H. J. E. Peake. 


Our Astronomical Column. 


SbriEMUER Meteors. — Though September is not a 
month in which any rich showier of meteors is periodic- 
ally ^'lslble, a considerable number of meteors and 
many radiant points of moderate activity should be 
seen Fireballs are also particularly abundant during 
the month, especially on September 13-15, and again 
on Sc'ptembcr 24-28. The principal systems of 
meteors at this time of the year radiate from Aries, 
Perseus, Auriga, and other constellations in that part 
of the heavens At the middle of September there 
IS usually a strong display of e Perseids from 61° + 36'’ ; 
there lb also a prominent shower from near d Cygni, 
at 314° H- iS"", and swift, streaking meteors from the 
Lynx fre<iuently manifest themselves, September is, 
in fad, usually a productive period for the meteoric 
student, and further watching may reveal a some- 
what rich annual display that hitherto has not received 
the notice it merits, 

iNVisinr Sunspots — In the year 1908 Dr. G. R. 
Hale pnbhslicd (Contributions from the Mount 
Wilson Solar Observatory, vol, i,, No. 26) his dis- 
t overy of solar vortices This vortex hypothesis 
assumes that a sim.spot resembles a vast tornado in 
which electrified particules, due to ionisation m the 
solar atmosphere, are rapidly whirled. The invariable 
presence of a magnetic field, caused by the revolving 
charges, confirmed this vkjw', but it was also sup- 
ported by other results of observation with the 
spectrograph and spectroheliograph. It w^as found 
also that most sunspots were associated in pairs of 
oppo.site magnetic polarity, and 61 and 33 per cent 
respec tively of 970 spots w'cre observed as bipolar 
and unipolar. The fact*that some groups oscillated 
between unipolar and bipolar types, one or more 
small spots appearing and disappearing within the 
mass of calcium flocculi, suggested to him the idea of 
looking for invisible spots. That these might be 
found seemed most probable, there being vortices 
giving appreciable magnetic fields without any 
actual visible sunspots. ,Dr. Hale now describes his 
recent investigation in this direction (Proc. Nat, 
Acad, of Sciences, II. S. A., vol. 8, No. 7]. The method 
he adopts is a device for rehderiiig feeble magnetic 
fields visible by the Zeeman offer I, and details of the 
procedure are given in his paper. Suffice it to say 
that he. has found a great number of cases in which 


a local magnetic field was observed wdiere no spot 
was recorded. He points out the importance of 
making systematic observations of invisible spots, 
especially during the periods preceding and follow- 
ing the visible life of those that reacli matunty, 
in order to assist m revealing the cause of sunspot 
formation. 

Absolute Magnitudes of Stars — Several years’ 
ago Prof. H. N. Russell produced a striking diagram 
of absolute magnitudes, on which the theory of giant 
and dwarf stars was based ; it met at first with some 
opposition, but has gradually won its way to general 
acceptance. The number of stars of which trust- 
worthy parallaxes (photographic, spectroscopic, and 
hypothetical) have been obtamed, has now been 
greatly mcrea.scd, and Dr. Heber D Curtis has pre- 
ared a revised diagram, which is reproduced in the 
ournal of the R.A S. of Canada for July-August. 
It contains 2375 stars, and shows the division into 
giants and dwarfs very plainly. The gap between 
them IS complete m type M, but begins to be filled by 
a few stragglers in type Ko, suggesting that this may 
be the maximum temperature attained by stars of 
small mass. In types G and K the giants outnumber 
the dwarfs, but the reverse holds m type F. The 
giants here are comparatively few, but they include 
some of remarkable luminosity. 

Broadly speaking, the regions of maximum fre- 
quency form two straight lines; that of the giants 
forms a horizontal line at magnitude + 1 ; that of 
the dwarfs .slopes downwards from + 1 J at type Ao 
(the giants and dwarfs being here mingled) through 
+ 5 at type G5 (so that the sun is an average star of 
its type) down to 8 or 9 for Ma. 

The diagram suggests to Dr. Curtis the conclusion 
that a sensible number of B-stars have parallaxes of 
the order of o’'*02 ; he notes that stars of this type 
are being put oh the working lists at the Allegheny 
and Leander McCormick Observatories These stars 
cannot as yet be investigated for parallax by the 
spectroscopic method, so that the results of these 
measures will be awaited with interest. It will be 
remembered that the results have a bearing on the 
adopted distances of the globular clusters. The 
fainter the absolute magnitude found for the average 
^-staje* the nearer we must put the clusters. 
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Lai(.H'iJ'.r — I n th(‘ Fortnightly Rrvu\o for Au}<ust 
1 \ I Ll()\(l c'onsulcis llie probh'in of liiimout ami 

h.iiusm lior^'son in his wcll-knou n study, " l.t* 
Kirc/’ maintains tiu' hy])othesis tlwil the essenee of 
huinonr lu's m the ineclianisation of what oii^ht to 
be sponldiu'ous and not niecliameal The function 
of laiif^hter IS to punish and so to jnevaait the repetition 
of machine-hUe befuiviour d'lu' authoi of fins paper 
ciiticises tins point of view as being more tine of 
L.ttm luimour than of Anglo-Sa\on and suppoits 
the llicory tluit m the case of the latter, laughter is 
rather due to a feeling of supiTionty He thinks, 
houeier, that recently a change has taken place, 
and that m Mr Ste[ihen Leacoi k’s humour we 
a{)pioxnnate to humour as sensed by Bergson, he 
detects automata inas([ueradmg as human beings 
and we laugh, but not with the old laughter of 
supeiiontv A moie fundamental treatment of the 
subject of laughter will be found m Psyche (vol ii 
No, 4), where' Prof McDougall develojis at greater 
length a theory he put loiwaul in Natiiuk some 
years ago lb' behevc's that the theories usually 
advanced lail to answc'r the cpiestion, I'or what end 
did the human species acejuue the capacilv for 
laughter ^ Man is endowed naturallv with the 

tendeiK'y to share the emotions ol others, when he 
sees thc'iu expressed by thi'in m action, thus render- 
ing himsell extremelv susceptible to the snftenng 
he sc't's around him Were he to suitor svmjiathetu- 
ally eveiy pain he saw', he would very rapidly 
devitalise himself , hence he has developed a com- 
jiensatoi^ mechanism whcrc'bv he laughs at the 
pains and sutferings wduch arc not serious or with 
which he can have no concern i.aughter is then 
primarily and fundamentally the antulotc to sym- 
jiatiu'tic jiain It is necessary to distinguish laughter 
iioni the smile which is the natural expression of 
pleasure 

Kadula or 'im- lIiinciNinyF. — This, judging from 
the somewhat lejune remarks concerning the method 
of piejiaralion and mounting and seeming want of 
aciiuamtance with the work of earlier writers on 
the subject, appears to be the author’s first encounter 
with the molluscan ladula In these circumstances, 
Mr H B Baker (Proc Acad Nat Sci Philad vol 
Ixxiv ) must be held to havi* accjuitted himself well 
and has lendcred a useful and w'ell-ilhistrated account 
of the raduke of the Helicmida' that will prove useful 
to future students of the group Although the title 
gives no hint of the fact, the author attempts a 
classihcation of the Noith Ameiican Hehcinidm 
largely basi'd on the chaiacters of the operculum, 
and further essays a phylogenetic scheme 


Till. Struct UKR and jlioroov of tiif Hoo Louse 


— IMemoir 51 of the Cornell Pniversity Agricultural 
Experiment Station, by IMiss L Florence, is devoted 
to a study of this inscsT and forms a carefully executed 
piece of 11101 phological work With the exccjition of 
the human louse, very few detailed studies have been 
made ol <iny species ol Aiiopleura, and the present 
pa pel hlls a very noticeable hiatus. The comjilete 
hfe-( ycle from egg to egg at a temperature of 35” C 
followed out ill vials worn next the body, w'as ascer-* 
tamed to leijiiire 29 to 33 days Of this period 
13-15 da)S was occupied by the incubation of the 
eggs and three ecdjses w'ere pa.ssed through during 


post-embryomc life The dilficult subject of the 
mouth-parts is very fully discussed, but their homo- 
logies are not touched particularly owing 

to the necessity for d(^|^^Hp.tal studies made upon 



the embryo. The only investigator who has dealt, 
so far. with this aspect of the subject is Cholodkovsky, 
in his w'ork on Pediculus Miss Florence finds that 
the pharynx and mouth-jiarts of the hog louse are 
similar in plan to those ot the last-nu'ntioned insect. 
The result of the w’ork, as a wdiole, is to emphasise 
the general morphological similarity of the Mallo- 
phaga and Anopleura, thereby supporting the con- 
clusions of IMjoberg and of Harrison. 

Researches on DinrERA. — In Bulletin No 5 (11 s.) 
of the ('anadian Department of Agriculture, Dr A E. 
C'ameron contributes a well-illustrated paper on the 
structure an<l biology of Sunnlnini simile, a small 
black fly infesting cattle in Saskatchewan This 
insect, howeyer, has not been observed to suck the 
blood of man, although it may cause mild annoyance 
to human beings by Hymg persistently around their 
heads The aijuatic larvtC and pupa- of this species 
are extensively preyed upon by a fish known as the 
sucker {Catastomus cominer son n), which is proving 
itself one of the most successful controlling agents. 
As the result of experimental tests with niismblc 
(phmotas) oil it is showm that the Siiiiuhum larva' 
can be killed 'I'he cxpeiiments, however, did not 
prove to be ipiite so satisfactory with the larvae of 
.S' simile m the river as w'lth those of other species 
m a small stream In Hulletin of FiitoniolniJtcal 
Research, vol 12, Part 4, Major W S Patton con- 
tributes revisionary notes on the genus Musca m 
this first part of the paper he deals with Oriental and 
Australasian species 'I'he nMe which tluvsc insects 
play in the dissemination of disease renders the exact 
determination of very closely allied species a matter 
of practical importance Mr E W. Edwards [Entn- 
moln^ist’s Monthly Magazine. July) describes a new 
species of Sciarid fly, Plastosciara pcrniciosa, the 
larva? of w’hich w'cre found damaging cucumber roots 
and stems m a nursery at West Worthing, wdiere they 
were present in very large numbers. 

Manganese in Pi.ant Nutrition — Since the dis- 
covery of manganese in the soil and m plant ashes 
by Schccle in 1774, numerous investigations have been 
made on the otcurrence, distribution, and jirobable 
function of this element in its relation to agriculture 
In the July number of the Journal of the American 
Chemical Society, Mr J . S McHargue, of the I'Centncky 
Agricultural Experiment Station, describes a careful 
.senes of e.xpenments, with purified mateiials (latk of 
care m this respect having caused errors in previous 
work), the results of which seem to point definitely 
to the conclusion that manganese has a tmuTion to 
perform m the pioduction ot chlorophyll, and con- 
sequently m carbon assimilation and possibly in the 
synthesis of protein 

Formation of Marine ' Deposi is above Sea- 
EEVJ'L —The Report of the Si'crctarv of the Smith- 
sonian Institution for 1921 quotes some observations 
made by Dr Paul Bartsch at the south-east point of 
Hanouma Bay, Hawaii, where he found a marine 
flora and fauna living at a considerable elevation 
(the precise height not given) above the level of the 
sea Alga*, molluscs, crustaceans, cchinodeniis, anu 
other marine organisms, says Dr. Bartsch, ” occupy 
pools and puddles kept moist and supplied ivith fresfi 
water by the spray from the breaking suif, which 
incessantly pounds that shore. I consider thi^ 
an important obseivation, since the occurrence pt 
fossihferous lamina? bearing marine organisms between 
sheets of lava has been held to indicate that they 
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were deposited at or below sea-level, and their occur- 
rence above this has been held as evidence of elevation* 
We have here an instance which indicates that this 
IS not necessarily the case, for such a lamina would 
be pioduccd if a new outpouring of lava w'orc to cover 
up the jdace mcntionetl." 

Cainozok I'lsHFs or California. — I n a paper 
on tiie fossil fishes of flic diatom bods of Lompoc, 
(ahforma (Loland Stanford Junior I'niversity 
I’ubhcritions, J020), David Starr Jordan and James 
/aiciu'us (blbert diicct attention to bods of Miocene 
age, ])robabIy formed in a (piiet, shallow, maiiiu' bay , 
rlKA aio mil in huge diatoms and “heavy'' radio- 
laiia At one special hori/on an oxtim t heinng, 
Avne gYe\, is rejircsonled by an immense numbi'r of 
iiulu uliials, all adult, all about six inches long, ami 
unniixed with any other hsh Tlu'y appear to have 
('Tilcud till' bri\ with the view of spawning, and to 
ha\ c been killed suddenly “ witli no evidence of agony 
01 distortion ’’ In a SLibse(]uent paper, on “The h'lsh 
1 anna ol the ('rddorma Teitiary'’ (Stanford I niv. 
Ihibhi ations, Hiol Sci ,\ol i No 4, loii). Dr. Joidan 
!;i\ es c el V inteiesting restoiations ol a number ol fossil 
tisli 111 a senes ol captuMtiiig plates, piecedi'd by 
])hotogiaphs ol then skeletons He leters again to 
the lemarkable shoal of hennig, which provides 8 
(ii in spi'nmens to tin- s(|nan' foot o\er an aiea of 
loin sqnaie miles It is estnnated that 1200 million 
nidn idiials pei ished on this one oi i asion Though 
it IS s.iul that Di Mann has olti'ri'd an ex])lanation, 
we lUi' unable to tiaie it in thesi' memoirs 

( MOlON-llLM.I'. IN DIJ. I'niim) S I \ i i.s Keci'llt 
arliclis m Nmhuf havi* duected attention to 
the \ a' lolls ])rodiicts obtainable' from n.itnr.d gas, 
among whuh {letioleinn, <dlied light oils, and helium 
ligmc piominciith' An ini])oitant industry .dso 
< x'sts loi the ])nrposc ol manulactnring cai bon-black 
lioin this smirie, this ])ro(hict forming tiu' basis of 
^lu h ( oinmodities as ]irinteis' ink, paints, cainishi's, 
I'olishis, (cmeiit loloins, etc It is also ‘onsniei ably 
iiMil 111 the rubber industry for im leasing Ihe 
i(Mheii('\ and toughness of rnbln'r ivres i he 
pKH esses of extraction of i arbon-blai k from n.ituial 
g IS ,iie (oidined piniinirdly to the I'nitf'd State's, 

I oiiisiaiia bi'ing the leading stati' in tins respect, the 
othii ]ntdncing stati's being West Virginia, I\en- 
'ii(k\, (oslalioina, i’enns^ 1 \ ania, Montana, and 
\\\oming rill' indnstiy thrixes best wlu're theie is 
.lit abundant su])pl\ of natural gas available m fields 
'ulhuMitly isolated as to inhibit the use ol thi' g.is 
loi ilomestic purposi's The vield of eaibon-blaik 
1 I'l (hoiisand cnbu feet of g.is ranges fiom o'2 lbs 
to ^ 5 lbs , ,ind in 1021 more than D million ])omids 
\M ie oiodmed b\ Louisuina aloiu', the average \ leld 
hi mg o 0“ lbs pel in cnb feet d he total |nodii( tion 
lor the I nitcfl States foi that >ear amounted fo 
>'1,700, ^14 lbs, Vidiied at mdhon dollais (K (1 
Sieiers, Min Ki'souries f'nit States, 1021, })l 11 p 
g>) K’eii'iit legisLitioii in some states, in |)artic'idar 
1 omsiana, has tended "to cheek the piogress of this 
tndnstiv, since the rapid advancement of natural 
cas g.isohne inaimfai tine (a fai more valii.ible 
product) has resnlti'd m the lonservaition of natinal 
pas toi that ])iirpose Opeiators arc therefore 
<om])i lied to e.xtract th(' gasoline from the gas before 
die l.ittei js burned in the carbon-black {ilanf.s Jn 
‘'onie t.isi's this has served to eliminate the industry 
altogether, but bv' adapting and bv using the gasoline 
and laibon-bku k pkints in conjunction, such calamity 
tan be, and is being, fortunately avmidcd. 

Ini Course of PiioroGRAmiir Di vfloi’Micnt. — 
T'oity-five years ago, Abney [Plnl Ma^ , 1877) loatcd 
' xposi'd plates with a second sensitive film before 
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development. After development he stiipped of I tIu' 
second film and found that a part ol the image vv.is 
in it — that is, the development had spread from the 
cxi>osed to the unoxposed sensitive m.iteruil On 
the contrary, common experience with gckitine 
jilatcs shows conclusively llnit when the exjiosmc' is 
insiilhcicnt it is iiiniossihle to devi'lop an image ol 
the maximum density th.it the plate i.in \ield ll 
development spre.uls at all from expDsc'd to unoxjiosi'd 
p.irtn It'S, the spie.iding efft'ct must be veiv limiteil 
Kc'centlyg this matler h.is Ix-eii inv estig.ifed m the 
modem, mn roseojm al niannei, by tiacing fhi' changes 
in the ji.irticles thi'inselves Piol 1 Ik Svi'dberghas 
sliovvn that clevelojiability is not conli iu'tl b\ di vi-lop- 
.ibl(* grams njion contiguous gr.iiiis, and Hi. if the 
jicreentage of grains develojx'd is not im ii'.isi-d vvlieii 
the gi.iiils aie “closely j)ai ked fdgefhei “ In the 
September number of tlu' Jouin.d ol the Ibn.d 
I^liolographie Society, Messis A P 11 diivelh. 
I’' L Ivigliter, and S Ic Slu'pp.ird, ol tlii' Kesuinh 
laboiatoiy ol the Ic.istm.iii Kod.ik (oiujianv, givi' 
details ol then evpeiimeiils, whuh show that wluie 
a groiiji ol two 01 nioie gi.uns loi ms a ‘ (lump,” 
tins clump dt'vi'lojis ,is <1 unit, .ind il onlv oin.' ol Ihe 
constituent giaiiis has b('(*n iu.kIc dev clop dili , the 
whok' group IS eoiiqiietvlv tlev clop.ible I lii'v used 
Sv I'dbeig's metliods They tonsidei lluit Svedlnig’s 
rt'suits aie tom lusue I'vidi'iue Ih.il dev elopabilil v 
m his c.ise w.is not liaiislei led bom oiu ei.iin to 
anollK'r, and .istnlie tin 11 appauaitlv ( ohIi.uIm toi y 
lesiills to the thai.utei ol llu' ('luulsion ^^vtdbeig 
used a sjieti.d emulsion with niosllv spheiital e.i.uus 
ol neailv' iinilonii si/.e, vvlnlt' the .nilhois’ (iimlsion 
h.id .1 wuU' i.iiige of gi.im si/cs ,\ml t')n1.iiiied m.inv 

l. irge polvliedi.d t.ilili'ts ()bvionsIv this iirittei is ol 
lundiment.il impoif.iiue from .1 tlieon't ic.d point of 
V lew, 

I'lM'i K Air UisF.VKtii — I’.iit T of .1:1 .u'lologK'al 
sill V ev' of tlie 1 'mied Sl.it es, tlu' res nils ol obsei val 10 ns 
bv nu'.ms ol kites, by Mr W k (hegg, is published 
as Siij)i)lenieiit No 20, f S UmP/z/v W'ldllur /br/ne 
An abslraitbv the.uillioi is also given m the Monthlv 
Wnilhi'v h'cvii ,0 foi M.iy l.ist M'he object ol Hu' dis- 
cussion IS to furnish ii'sults so mm h lU'eded at the 
pusent lime m ( onnexion w ith .iv i.itioii and oidnanee 
Mmh det.uh'i] inloini.ition tan lie obt.raud tiom the 
mimeioiis l.iblc"' am! diagi.iins as to tin th.iiactt'r- 
islics ot t he fiei' ,111 o' ei tlu' 1 mb'd SI, lies e.ist of the 
kocky Mountains Kile observ .it ions .lU' inadt* .it 
si\ sl.itions (st.ihhslu'd liy tiu' We.ithei jinreaii 
during the pt'uod miy to i'U8, and theie .iu‘ dat.i 
from otht'i soiiites Various nn'U'oiologu ,il lesiills 
loi the iipjiei air .ire givt'ii loi llu' sevt'i.il months, 
the st'.ison, and the yt'.ir 'Ihe values al Dim' liilJ, 
Mass , .iml Mount W'e.ither, A'a , e.ich b.isetl on .1 long 
senes ot obst 1 V .ilKiiis with kites, art' inclmled in tlu' 
ihs( Mssion b'ree-air results will augment llu' geiier.d 
kiiowlc'dgt' of atmosjihc'iK tinukition, .nid ol the 
moveini'iils i>f t velones ami ,int icv'clones It is 
lightly tl.iimed that they will give infoi m.ilion of 
\alm' 111 eoniiexioii with tlu' kiving out t)f .1 jicr- 

m. uu'nt ll ying vonist' or “ aii-vv.iy ” Near the siiilaee 
the tmnmgol Hit' vvimls is geiieiallv lo tlu' light, and 
the devi.ition is gre.ater m wmtt'r than in summer, 
moreover, it is gieater al noithein than ,it southenj 
stations I'Ik' aveiage wind velocitv' <'t lower iev'els 
im re.ises most above siirfaee sonth-e.istei Iv to soiith- 
vvesteilv winds, but <it gieater heights the largest 
increases ,ire found above suitace south-westerly to 
north-westerly winds Tlie velocities are least in all 
seasons and at all heights above siiif.u e noith-easti'rlv 
to east-soutli-easterly^ winds A review of pilot- 
balloon observations is foreshadowed at a fnlme 
date. 
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Einstein’s 

'T'HE Ret’uc Pliihsophique (Alcan, Farm), edited 

* by J’rof. Levy-Hnih), has just issued (July- 
Aii^aist) a special number devoted to the consideration 
of Einstc'in’s Ihcones of relativity. It consists of 
four arlules of exceptional ability and imjiortance, 
all direc ted to the philosophical aspects of the problem. 
That JCiiisteiiTs tlu'ory is estal*lished, in the meaning 
that it IS appluable m physical scienc'', is accepted 
by each of llu' writers, and their aim is to decide luiw 
far it forces uj)ou us a new way of thinking about 
physical re.ihty 

'I'he first article is a translation by .M Leon IJloch 
from th(' (h'rinan of Hans Ken henbacli, “ La significa- 
tion j)hilosophi(pi(' de la thc'nne de la relati\it<'‘ " 
d he jilulusopliK al inteiest ccuities on the coniejit of 
time. Must we give up the absolute nnsming of 
simultaneity^ If we do, the Mu lielson-Morley ex- 
])eriment at once ccsises to be incomprehensible, light 
(un have the same velocity in the moving system 
which it has in the system at test Ihit can we give 
up absolute simullaiu'ity without being involved in 
logical (hlliculties .ind tmding ourselves confronted 
with a })urc par.ulox ? In a very skillul argument 
the W'litei com hides that wc' tan and that we must 
KelativiU' is both a logical necessity and an ex- 
perimental facT This Icvuls to thc' considc'ration of 
the pari played by the' velocity cd light m hhnstein’s 
theory. 

In Nature the c'lc'ctromagnetic w'aves play a 
unicpic' pait and are of greater imjioitancc' than 
aiU' othei phenomenon whuii serve's us as a signal 
They aloiu' (il we set aside g.'uitation) transmit an 
action across empty s])ace Xc'A as Hit' fences which 
the iiitliv idiial p.uticles of matter c'xercist* on one 
anothet aic' of the same nature' as electromagnetu, 
fences, it follows that all prcjpagation of matenaal 
action ri'solves itsi'lf ultimately into an electruail 
tiansmission 

'The I'sseiitial idc'as of the theoiy of relativity were 
forestalled by hriisL M.ich foity yc'ars ago, and 
Kinstem is cenilinually le'mnitling us of our iiulebted- 
ness to him I'he idea that movement as a spatial 
phenomenon can be; lecognist'd onlv' in relation to 
othc'r bodies w^is much older— we have it, for ex- 
ample, in Deseartt's and in la'ibm/ — but what dis- 
tinguishes Mach’s jxnnt ot view is the idea tlmt 


Theories. 

movement must have not only kinematic but also 
dynamic relativity, that what we call the forces of 
inertia must be bound up with the presence of other 
bodies In Mach, however, the relativity of theory 
of kneiwledge is not distinguished from physical 
relativity; it remained for Kmstein to show that the 
actions of movements, or what we name forces, can 
be reduced to a difference between the distributions 
of masses 

The sccoiul article, by M. (L Cerf, “ Pour I'intelli- 
gence de la relativity,” deals partieiilaily with the 
exact meaning w'e are to give to the terms employed 
in the theory, and the writer draws largely on the works 
of Henri Poincare. 

The third aitiele, ” Kin stein et la me^Tapliysieiuc,” 
IS by M. Hdmoiid Goblot, the distinguished logician 
and philologist. He finds consideirablc amusement 
and no little instruction in the popularisers of Ein.stein, 
more espcciallv those who comjietcd for the Higgins 
pn/e of the Scientific American I’ublishing Co In 
his conclusion he says : ” Je resume et jirecisc ma 
(jiie.stion . PTnstein est-il mathcmaticien, physicien ou 
metajihysicien ^ Math6maticicn il Test Physicien il 
I’esl aussi. S’cst-il borne' a cola, ou s’est-il abandontui 
aux cK'bauclies de my'taphysupie mconscient qii’on 
nous fait lire en son nom ? Dans Jes deux cas, il 
cst grand te*nips d'exorciser tons ces iantomes ” 

'file fourth and eoncludnig article, by M Richarcl- 
Foy, ” Le temps et I’csiiacc du coinrnun sens,” is a 
veiy clc'nr state'inent ot the whole jiroblcm to inc'et 
which the new ])iiiiciple is retiuued. It de'als mainly 
aiifl sympathetically witli M Pamle've''’s prot^'t 
against the letiisal tc) allow any jdacc for the concept 
of an abseiliitf' m physics. fhe re]e'ction eil tune 
and sjidce as abseilutos is not irre'concilablc, he argues, 
with such a iieisilion To say that lime, space, and 
movement are iiert absolutes means that, insteael of 
being realities which impeise' their laws on jihenoinena, 
they are only ahsf ractions, necc'ssaiy to express those 
laws, but capable of assuming the most diverse forms. 
\Vc choose among these forms with tlie simple aim 
of dis( overing liic most convenient, but our choice 
has limits bui example, we cannot deline siniul- 
taiieilv in any two points absolutely, yet vv(' must 
(leline it so that it is not possible' that my friend has 
read my letter to him be'loic T have written it. 


Educational Work of the Ministry of Agriculture. 


'^HE rntelligc'iicc' De])artinent of the ^linislrv of 
^ Agnciiltnii' and I'lshcncs has issiu'd a Report 
on the work of tlu' depnrtnu'iil lor the years i<no- 
ic)2T, whuli IS published at the puc(' ot 5s liy H M. 
Stationery Olfice 'flu inties ol tins department arc 
concerned with agiicultural education, agricultural 
research, the agiicultural tiainmg of cx-oiliceis and 
men, hoi tic nil urc, tlii' iinprovenient of live-stock, the 
destruction of rats, and the diseases of animals. 

. Agricultural cdiu.ition is jirovided through the 
agency of colleges, including agiicultiirid departments 
of umveisities, and by farm institutes, local classes, 
and lectures. The first group comprises eleven 
institutions, of vvliuli all, except the Harper Adams, 
the Midland Agricultural College, the Hmvcrsity 
College, Reading, and the Seale ilayne College, are 
connected with universities in whidi students may 
obtain a degi^ vdth agricultural science as their chief 
subject. In most cases the agricultural department 
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IS actually part of the university organisation, and it 
IS recognised that in many respects Hus is an ideal 
arrangeim'ut Agricultural students thereby obtain 
the intellectual stimulus that is associated with 
iiitei course with students in other faculties Future 
teachers, scientific workers, and agricultural experts 
all gam by the indefinable atmosphere which pc'r- 
vades a university ionise On the other hand, it 
has been found that although, theoretically, expendi- 
ture should be saved by taking advantage of the 
courses in general science which a university provides, 
in actual practice it has proved necessary to provide 
special teaching even m preliminary scientilic subjects 
designed for agricultural students 

By means of this sjiecial teaching an agricultural 
llavour IS imparted to chemistry, botany, zoology, or 
whatever the fundamental science may be, and thus 
from the very beginning the student's interests are 
awakened and stimulated.- Against Such an arrange- 
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ment it has been urged that association witl^!fctther 
students tends to divert a certain number of agri- 
cultural men to other subjects. But it is ptobable 
that an agricultural department of a university tends 
to attract more men than it loses. The courses 
pro\ndcd in university departments of agriculture are 
intended for the education of future landowners, land 
agents, and large farmers, but for investigators it is 
found best that they should pass through an honours 
school in pure science before taking up the study of 
tlie application of science to agriculture. The report 
lays special emphasis on the need for the study of 
accountancy, which in its application to costs of 
production may be a powerful instrument in detcr- 
nuning tlie economic success of a farm. 

It IS pointed out that the cost of providing the 
necessary staffs in a university or college is now so 
great that it is impossible for each college to provide 
Inghly Specialised instruction in every branch of 
agncnltiiial education, but that extreme specialisa- 
tion must be loft to individual colleges Again, 
tutorial instruction and encouragement of private 
reading aie urged as a means of relieving pressure 
on formal lectures, and so of keeping down 

t'XpcMlSCS 

W hile agricultural departments in universities and 
agi iciiltural colleges arc the agency of providing 
iii'^triKtion to prospective landowners, large farmers, 
and public servants, the needs of the ordinary farmer’s 
isoii are bc'st supplied thioiigh farm institutes The 
hat lei have been developed in recent years as the result 
jol llic reLommendalions of Lord Keay’s C'oinmittee 
-winch 111 i()05 strongly urged their creation These 
faini institute's are under the authority of County 
( oinicils, directed by the Ministry of Agriculture 
\ii agiuultuial education coniimttee having been set 
up, it submits its scheme to the ministry, and this, if 
apiiroved, is supported by giants The stalf of an 
institute consists m mosl cases of an organiser, a 
(hrecTor of agncnlture, and certain tcacliers The 
cniinty organiser is usually the* liead of the farm 
institute, and towards his salary the nnnistiy may 
( oiitiibiite as mueh as four-hfths. It also pays annual 
giants up to two-tliiids of the total gcuicnal expendi- 
tuie Classes aio provided as a rule for twa'uty-lour 
wci'lss during winter, at a time, namely, w^hen young 
tanners ca ’ leave their farms and devote their time 
t(j sUidy While a ccitam amount of manual tram- 
luft IS possibU at farm institutes, it is recognised tliat 
till' ])('st ])lace for getting such instruction i-> on the 
hum of tlie studeTit's father The teaching of science 

in close contact with practice, and is concerned 
jinndpally with such subjects as varieties of crops, 
methods of cultivation, rotations, manures and 
leedmg stuffs, piinciples of feeding and breeding, 
dauMiig, ])oultiy, and farm book-keeping Such 
hum iiislitutes have been established in Cumbciland, 

I >s('\, Hampshire, ('ainarvonshire, IMoTimoiitbshire, 

( lieshire, Hertfordshire, Nortbamptonsliire, Sonieiscl, 
Slalloidshire, Sutfolk, and Denbigh, while others 
• in' contemplated in flurhani, Kent, Carmarthen, 
West Sussex, and the Holland Division of Lincohi- 
sliue 

Hesules providing instruction for students, the 
colleges and institutes are intended to .serve as 
adcisory centres lor farmers generally. Such ad- 
visory officers are usually specialists in plant patho- 
logy, botany, chemistry, and general agriculture, and 
to these farmers are encouraged to turn in case of 
difficulty This they are doing in increasing numbers 
('very year, and one of the most gratifying features 
of the present position is the disappearance of pre- 
ludice on the part of cultivators to education and 
science. 
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University and Educational Intelligence. 

Aberdeen — Mr. G. P. Thom.son, lecturer in 
mathematics at Corpus Christi College. Cambridge, 
has been appointed piofessor of natural philosophy in 
succession to Prof C. Nivcu, wlio has reined. 

Leeds — The honorary dc'gree ot Do( tor of Science 
has been awarded to ITof. .V L Hollenian, of the 
Lnivcrsity of Amsterdam 


PkoI' Cn.vRihs Crow 1 HER lias Ih'i'ii appointed 
Pnncijial of the H,irp('r-.\tlams \gru iiltni cd College, 
Newport, Salop, in siK.ce.ssion to Mr P. Hedworth 
h'oiilkes, who has been Priiuipal snu e the C'ollege 
opened m icjoo 

,\n imjiort.int conference ot i eprescnlatic es ot 
P>nlish and Swiss uni\ ersities tiaik pLui' at Ikisle 
l.ist month. Tlu're wcie pres('nt lit tec ii dc'legates 
Irom Great Britain and Ireland, ()\1ord being ic- 
prc’sentc'd by the N'u e-Chaiic c iior .ind the Waiden 
of All Souls, M.ineheslei by the \ icc-t'ham clloi and 
Prof. T F Tout, f'dinburgh by Sir Kuli.iid laxlgc 
and Plot J M.ukiniion, <uul ihinungliam, I’.nstol, 
Cambiidge, I.ecMs, Loudon, Wales, St Anrlicws, 
Dublin, and the National L'nivtisily ol lieland each 
by one delcgtite Iwuh ol the seven Swiss cantonal 
uuiveisitics was icpiescnted At tlii' tliice lornial 
sessions ot the conlciome, heUi eai August ii and 2^ 
in the gre-at hall of the Cniversity, tiu' topics ol 
cliscaission w'crc the lecoguition by the Biitisli 
imiveisilics ot nniveisity entiance examinations 
passed, university studu's pursued, <mcl dc'giees 
conferred m SwiDcrhind, and vae vc^sa, <ind inter- 
change ol university teacheis. Ot perhajis cvi'ii 
grc'ater importanc,c than the' loimal discussions weic 
the conversations lor which ample' oiiport unities 
weic ])iovid('d in the couiso of the niinmioiis socud 
functions at which the visitors wen eiitei tamed. 
I'hc' hc'dc'ial In ole Polytec ImKiiie ot /iituh was 
untort imatclv not icpresc'tiled at tlie eonti'i ('iicc. 
Betoie the war this institutum, like' tlu' cantonal 
luuvcisitu's, chew .1 l.irgc' \)ioportioa ot its students 
from ollu'r countru's where economic (onditions .ire 
at present unfav’ourable to the migration ot students 
to bvvil/eiland, ( onscqnc'Utly then' aie plenty of 
vacant jikuc's at its labouitones, which aie well 
e(}m])pecl tor <id\ aiu c'd work in, ten cxamjile, industrial 
chemistry and elec tiical engmeenng 

A provisionae jirogiamme has been issuc'd h \ the 
Sociological Soc u'ty, Impkiy House, D5 Belgrave Koad, 
W’estinmster, S W’ i, of .1 eonlerc'iKe on the ( orrela- 
tion ol tlu' .social scu'iices, which it is pioposed to 
hold at Gxfoid on October 7-() The; eonti'H'iico will 
nejt be open to the' jmblu . but m\ it.itKUis .ite being 
issued to members ol the Sociological So( ic'tv and to 
reprc'sentativ'Os of the social scu'nccs from tlu' uni- 
versities of Grc'Ut Britain 'riic object of Hk' confer- 
enee is to jirovidc an oppoitmutv^ for llie discussion 
by spc'cialists of various branches eif soc ml science 
with the view of co-ordination Mi h' S .Marvin* 
(history). Sir Halford Mackindc'r (ge'ograj)hvd, Mr, 
Julian Huxley (biology). Prof C !■. Sjic'arman 
(psychology), ITof L 'I Ilobhousc (])hilosopliy), Dr. 
R. R. IMarctt (anthropology), Prof. J. K G. dc 
Montmorency (Unv), and the Ren' A. ]. Carlyle 
(political .science), will probably address the confer- 
ence, dealing with the various aspects of sociology 
named. 
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Calendar of Industrial Pioneers. 

September 17, 1823. Abraham Louis Breguet died. 
- I lie loioinosl lujrolof^'ist of Ills (l;i\ , iiicgiict w.is boin 
in Sv\il/c-i 1.111(1 in 1747, but .it an early age nmiovcd 
to P.uis, where he bi'e.inic a meinbei ot the Jtiireau 
lies Longiludcs .mil ol the N.itional Institute lie is 
leiiKuibeted tor his inipioviMUents in Hr esi.ipement 
ol ill lies and his iiueiilioii ot (he s\ nip.ithetie 
peiiduhini and of a sensiti\e niet.illu thermometer 
September 17, 1869, John Elder died. —One of 
the gieakst m.iiine engineers, JddiR was trained 
undei his hither, David Mldcr, .it N<i])iers’. In 1S32, 
.it the .ige ol twenlv-isght, h(* joined the engineeting 
him ot K.indidph h'lhott .uid ('o .ind bec.niu' the 
Mitu.il loundei ot the gre.it him .it (lovan Known 
siiK e i<S.S(>.is the I'.iirtieki Shiiibuildmg .ind haigineer- 
ing ( o Me w.is one ot the lirsl engineers to gMMsp 
the inipoi l.iiK (' ol 1 he new s( leni e ol thei inod\ n.iniK s, 
<iiid he Slid (sstiilly mtrodiued the u->e ol the eoni- 
pound engine .it mm, lhereb\ elleOing .1 s.uing ot 
40 to |o pel lent ol tlu' eoal biiint 'the h'lder 
eh. Ill's ol n.ie.il .ik lutectiiii' .it (dasgow .ind .it 
Kui'rpool \\('ie lounded lesjieetiv elv 1>\ his widow 
.md lid biotluT All x.indei , who diid in i(>i5 

September 17, 1895. Joluann Sigismund Schuckert 
died.- \itei woiKing .is .1 iiiei h.mii in n.uious towns 
ol (letm.iid, Sihuikeit spent soiiu' yc'.iis m Xmeiu.i, 
while he liii.inie aequ.iuilod with h.dison, :iud on 
Ins K turn lii'ine, in i<S7t, set up .1 woiKshi.p.it \mn- 
beig Me then beg.in Ihe ni.iiinlai tine ol d\n.imos 
anil other 1 lei tin, d m.iilnnei\, .mil bei.inie one 
ol the best-known eleetin.d eiigmeeis m ('ieiin.in\’ 
September 18, i860. Jose'di Locke died Doin 

near Shellield 111 iSoy 1 01 ke gam d his liisl expiiii nee 
ol lailw.ii engiiieeiing iindci ('.einge Stephenson on 
the M.inihislei .mil l,i\ei])(.ol K.uIw.in Alterw.irds 
l.iy hiinsell, 01 with his p.ntnei l•'lnnglon, he built 
in.in\ ot tile e.iil\ i.iilw.us, nil hiding thosi' belwi'en 
M.mehesler .ind Shellield, .mil I onilmi ,ind Soiith- 
.implon, .md the hue tioin I’.iris to K’ouen .md 
M.i\’ie Ills i.iilway s weie iiot.ible loi the .ibseni e ot 
gic.il .md e\])ensi\e works h'rom 1.^47 till his di.ith 
ill w.is I’lidiilenl ol the Institution ol ( i\ d lAmpneeis 
September 19, 1899 Leon Bourdelles died. \n 
( nginet 1 ol llic ('01 ps lies Monts et ( h.mssees, lloiii- 
ilelles rose to be he. id ot the 1 ighlliimsi De}>ai linent, 
in wlrnh silii.ition, bv the disiil.i\ ot imeonimiai 
eiieigs .mil lesouui, he ii xoluliomsed the lighting 
ol the hiemh to.isl, imre.ising the .iggreg.iti* tMiidle- 
powi'i lioni ), 000, 000 to ne.iil\' 100,000,000 without 
ineriMsing the .mmi.il i est 

September 20, 1885. Walter Weldon died. — Ihe 
son ol .1 I ougliborough m.imil.iitnrei , Weldon bei.ime 
a joiiin.ilisl m laaidim 'rnrmng his .Uleiilion to 
pr.ielR.iI ihemistis, he sought means ol rcioieimg 
the iii.mgauesi jieioMth usisl in the m.iniil.iiture ot 
chlorine, .md.iboiit i.So.S p.ateiited the hme-m.mg.mese 
piniess, wluili reduif'd Hie cost 1 f bie.Rliing jiowdei 
by 0/ .1 ton .mil ailded somelhiiig liki' 740.1)00/ 

per .mniiin to the n.ilimi.d we.dlh 

September 22, 1852. Willicim Tierney Clark died. 
— A well-known ii\il enginiei, t kirk loi lori\ \c.ns 
W.IS ongiiieei to the Muldlesi'x \V.itei Works ffis 
in. islei piece was Ihe gre.it budge ere< ted .11 loss the 
Danube at Diid.ipest m i.Sjo 40 .it .1 cost of 022,01)0/ 
September 23, 1878. John Penn died, hor m.iny 
)cars renn w;is the le.iding m. nine engine builder on 
the 1 'hanies Me inecntixl the lignum Mt.e stern bush 
bearing tor screw ships, and during tin t iimc.i W'ar 
he organiseiH the inaniilacture ot the engines toi 
gunlio.its, coip|)tetmg 90 sets ot Liigines ol (k) n h j) 
e.ich in pine^ days, the (irst ex.implc of mass 
jiroduction ot jratchinory for warships. K C’ S 
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Societies and Academies. 

Paris 

Academy of Sciences, August t 6 — fimilc 
in the chan -^M. de Sparre : Kem.iiks oil tlic de- 
pressions lesultmg trom a break.igc in a water main 
under pressure -- Kyidle Popoff : d he integration of 
the cipiations ol ballisties under general conditions 
ol resist. line.- Pierre Auger and Idaiicis Perrin 
The shocks between a-ji.irtiLles and atomic nuclei 
An apphc.ition ot .1 modihe.ition of C. T Wilson’s 
method ol stude mg the paths ot a-iays Photographs 
ol the p.iHis were taken with two camer.is at light 
.ingles to eai h other, .md details ol results in .irgon 
and in ludrogeii arc given. For argon the Nalue ot 
the .itomic number call ulated trom tlic results ot the 
obser\ alions is 19 (instead ot 18) - 1 . Newton 

Kugelmass A new app.ir.itus, the nephelectiumetci 
1 he ch.inge in the tr.msji.irency of .1 colloidal solution 
IS measured by the delleclion of a millivolt metei 
coiineited with a theinioi ouple '1 he light from an 
electric kmij), alter passing through a cell lont.iimng 
distilled w.ilei, is allowed to f.ill on the Hun mo- 
couple for a hxed time, .md the delletlion ol the 
imlhvoltmctcr mcasiiicd ( 1 ). The watei is then 
lejilaied by the colloid. d solution and the delleilion 
(D) ine.isuri'd imdi'i' the same conditions I lie r.itio 
171 .gives the ti.msii.m iK y index -A Marcehn 
Me.isiucment ol the piessnre ot “ siqii'i lici.il Hinds 
Del.iiled study ot oleii and - F Granel fhe 
moi phologR.il sigmlii alion ol the psciidobi.mi li ol 
the teleosliMiis 


Official Publications Received. 

I’liioti ot South Mrii.i Dcp.irinu'iil, of Minis iind JikUisIihs 
<!(oI()Ku.iI Siir\( \ Tin (ii'ologvol till Coiiiitri .1101111(1 Ifi'iiU Ihou lU 
1)1 \ \V Rowos I’p The OioIokk iI M.iti ol tin I'oiiiiliv 

.1101111(1 llcidcllx rp: (ITdoii.i ((oxoimu'iit I’lmtinK .uid St.if loiaiv ^ 
Olfl((‘) I’lK (', iin liidiiin VI.iii .Ss hit ; 

\ir Mluistu McUoiolot'h.ll Olluc Ihitisli Mitr'oiolo'iUMl ,iil(i,' 

MnttrK'lh \c-ii Rook, lOIS I’mI 1\ lloiiih V'.iliioi Fioiu Viiti)** 
i:i,U>hi( lt((oi(lH, I'Uh l*|i 7! (London JIM Slatioiun Oltuo.)*^ 

17‘> («/ lilt p 

Suit »iii( VtiiK nltiii.d SOI Ud\ T('( imn .il So turn HnllcliDN(' 1 Vj 
\ Sni\(‘\ (it the iiioio liii|ioit,Uit Kionoiim lioo ts ,ind Miles dt I'kvpt. 
H\ F (' Mill( 0 (Ks I’p Mil 1 4SJ (I'.mo Sult.inn VniK nitunil 
So(iet\ ) 

(.Hide to lli( \iistr.)li.»ii l.thnolos-'K.il ('olio lion ixliiluLd in tin 
X.itioii.il Mus( nni ol Nidon.i Us sir Ualdwin siioior 'I'hlid 
(ditioii I’p 1 1-2 t .d pl.des (Ml llioni lie ) 

l'.(liiihui!>h . 111(1 Ivot ot siotl.nid I'ollon' ot \eiidiltiiie I'.ilend.ir 
loi 1'I22 IU‘2.1 l’i> 77 (F,ilin]iut''li ) 

'1 lie Noilh ol siotl.uid Colloic ot \eilf nltiiie ( '.ili'nd.ir, Session 

I'i22 J.t Up MU i 1 r> ( \Ih i( 1( ( n ) 

Ihe Noilh ol Siotl.nid Folleite ol Vmli iiltme t'ouuls Lxteiisiou 
Dop.ntliient Kepoit 011 I'oiiiils' Ikliiisioii tVork, l'i2l '2'2 J’l' 

IS + ('2 ( A hei del'll ) 

Miiiisteiio (la \«n(ullur.i, Indiistii.i e ronuui K 10 Dm (toil, i de 
Mdeotoloi-'i.i Uoletin MeUoiolopiio Anno de i')l-l J'li si i'21 
(Kio (i( .l.nieiro 1 

liiipiu.il l)( pnilnieiit ol Aitru iiltnre toi tlie West Tiidies Keiiort 
ot tin VeiJi ultiital Depaitim lit, \nlifiua, I*)2l) 21 I’p 
( lliiriodos ) <>./ 

iM( iiioirs ol the liidi.ni MdoiiolostK at Department Vol 2 1, I’.iit I 
'IJk l.lh (Is (iI (Is( iilatioiis and ol “ J,,ip ” oil the Ki admits ot the Keu 
I'.itteiii U.ii(iiiielei U\ Dr L 1* Jl.imson I'p I >7-1 1 1 i 2 
plates (Cahutt.i < Jos elilliK'iit Fl lilt mu Ollii e ) I S iiipi i s 21 
Jl( (xirt oil th( Op( r.itioiis o( tlie J)( nail mint ol Amu iiltim , Madras 
I’residi'iK s lor tlie OMiii.il V i .ir TI2('o21 J’p li I 2S-i--l (M.uUas • 
(Jos( iiiment I’riss ) 1 annas 

R( port ot tin (JoMrmiieiit Chemist upon the Work of tin' (Josirti- 
iiieiil L.ihoiators lor Ihe Year ('iidintt dlst iMarc li 1‘>22 , Witli A |»|ii‘n- 
(liies I’]' .d (Jamdon JIM St.itioiiei v Olhi e, l'l22 ) Js Cxi net 
Miisfimis 111 tlie Uriiokisn Institute of Arts .iml Si lem es Report 
upon (lio Condition .111(1 I’lojtress ol tlie Atlisiums lor Ihe Year eiidmit 
Deieiiilier :tl, l')‘2l Ry Wiu Heurs Fo\ L’pr.tL ( Riookis n, N V ) 
Heiiilli oiili (1( lie Sessioiii della Jt Yit.uliml.i delli' Si icii/e dd- 
r liisiituto di Ruloum.i Cl.issc di S( len/.e Fisii la N iiov.i si'rii , Vol 
21. I'iJ'i 20 Rp l.'>2 I wsili. Nuova serle, Vol 2.'>, T)2l) 21 I’p 
rCi I AWM 

I'rospei Ills of I lUM'isits Courses in the Municipal Colleite ol 'reilmo- 
ludS’, VI.iiK hestei Session 1022-2.5 I'p 210 (Main'lu'sl i r.) 

Yir Ministry . .Meti'oroloitienI Dtliee Iiiternutioiial Meteorolo)tleal 
CoiiiinlHee. Report of tlie Kleveiith Oidliiary Mietiipt. I.inuion 
l'»2l And of Meetmjts ot Ihe Conmiissioiis for Weatlier 'L’ele«raphv 
Maritime Aleteorolons , Aerial Xasiitation, Resiau Muinli.il, and Polii' 
Meteoroloiiy. (MO 24.S ) Rp. 128 (Loiidou . 11. M Stationen 

olHie, 1022 ) 4« Of/ net. 
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Supply of Petroleum Products. 

BROOKS conWbutea io the 
•‘IVJL Fortnightly Revinv for September i an article 
entitled “ A British Oil Victory/’ from which the 
reader might at first infer the discovery of a large 
British oilfield or at least a sudden remarkable flow 
from the Hardstoft well in Derbyshire. Nothing quite 
so startling has happened, however ; Mr. Brooks’s 
“ victory ” is of a far less sensational character, being, 
in fact, the opening of the Anglo-Persian Oil Company’s 
refinery at Llandarcy, Swansea. The author regards 
this event as the pike de rhistance of a series of British 
achievements in the “ international war of industry,” 
and mentions in the same breath the opening of the 
Manchester Ship Canal Oil-Dock, the discovery of oil 
in Papua, and the securing by a British Company of the 
oil rights of Macedonia. 

It .seems a pity to have to disillusion Mr. Brooks and 
his readers, but while one admires his natural pride in 
British commercial successes, and also the patriotic 
zeal with which he writes, there is in his article an 
optimism apparently born of an inadequate knowledge 
of the facts and a clouded sense ot proportion, The 
Llandarcy refinery is admittedly a sound industrial 
proposition for this country, but one can scarcely 
recognise yet in its existence a really serious competitor 
with the Shell or Anglo-American Oil C(»mpanies’ 
interests, as Mr. Brooks suggests. Even if the Anglo- 
Persian Oil Company agreed to distribute their petro- 
leum products solely in the British Isles, this would 
only represent a relatively small perrentage of the 
total annual tonsumption of such commodities in this 
country. The bulk of imports of petroleum products 
come from the United States and Mexico ; they are 
controlled by the Dutch and American organisations 
referred to and together constitute more than twenty- 
five times the amount of such products obtained from 
Persia, based on recent statistics of produrtion and 
importation. 

There is always the possibility— indeed, the proba- 
bility— that the Anglo-Persian Oil Company’s interests 
will expand considerably in the next few }cars, but a 
refinery, however large and well-equipped, is dependent 
on an abundant supply of crude oil, and this must 
come to us from overseas. So long as the United States, 
and Mexico together produce more than 85 per cent 
of the world’s supply of crude petroleum, so long sh^ll 
we be dependent on those countries and their repre- 
sentatives for the bulk of our supplies of petroleum 
products. 

The construction of the Llandarcy refinery is indeed 
an industrial event of no mean importance, but at least 
let u? preserve a clear perspective in the matter. The 
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Manchester Ship Canal Oil-Dock should be hailed 
ratluT as an engineering feat than an “oil victory ” ; 
without plent) of imported oil the dock ceases to exist 
as such. The strike of oil in Papua is not surprising ; 
l)oth in Untish and former German territory oil 
occurrences have long lieen known ; geological surveys 
have lieen made and the oil .sampled, but the technical 
difliculties, an appalling climate and the native labour 
trouldcs involved, have retarded development, even if 
oil exists in commercial quantity — yet a moot point. 
'I'hen the Macedonian concessiems are, geologically 
speaking, even more doubtful than Papua as regards 
oil potentialities : their securance may have been a 
political or commercial coup^ but as an incident in the 
“ British Oil Victory,” it was neither heioic nor 
decisive. 

We suggest to Mr.llrooks that m the general apprecia- 
tion of the above facts lies the reason of apparent public 
indifference to the erection of the Llandarcy refinery; 
the matter was neither ignored nor its significance 
missed, as he ('ornplains , it is simply tliat to the 
average man this and kindred propositions appeal as 
ordinary extensions to business, and where oil is con- 
cerned es])e(ially, judgment by results rather than 
hasty optimism at the lieginning l^ the safer policy. 

11 . B. M. 


The Ways of Insects. 

The Psychic Life of Insects. By Prof. E. L Bouvier. 
Translated b\ Dr. L. 0 . Howard. Pp. xvii + 377. 
(London: T. Fisher Unwin, Ltd., 1922.) 8.v. 6cf. net. 

T HIS is, we think, the must reasonable book that 
has been written on insect behaviour as a 
whole. It is scholarly and critical ; it avoids extremes ; 
and it leaves open questions open. There is, as every 
one recognises, an inclined plane of insect behaviour. 
On the lowest level there are tropislic activities (the 
translator’s term “ tropic ” will not do), when the insect 
makes towards or away from the light, against the 
stream or the wind, towards or away from an odour, 
and so on. In everyday life these tropisms count for 
much. They are obligatory constitutional auto- 
matisms ; they are induced by asymmetry of stimulus 
which provokes asymmetry of mu-scular activity ; and 
this automatic'ally restores physiological equilibrium. 
Interesting situations arise when one tropism {e.g. in 
relation to light) influences or counteracts another {e.g. 
in relation to gravity) ; and it is also noteworthy that 
a tropism may change its character with the age or 
physiological state of the organism. 

Then we have to recognise internal rhythms which 
are enregistered in the insect’s copst^tion and imply 
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a certain organic memory. Very suggestive is Rou- 
baud’s case o.^.the African “ house-w'orms ” (maggots 
of Auchnteromyia liiteola) which burrow in the earthen 
floor of the hut during the day, but come up at night 
to gorge themselves on the blood of the prostrate 
sleepers. For Roubaud has proved that these larvae 
experimentally treated can be induced to remain awake 
during the day. 'fhe rhythm is constitutional, but its 
punctuation is environmental, 

Bouvier passes to the phenomena of “ differential 
sensitiveness ” — a terra which never strikes us as very 
luminous. When a bed-bug, which naturally seeks 
darkness, is suddenly illumined, its typical behaviour 
is to turn through 180 degrees and proceed in the 
opposite direction. Insects avoid situations or postures 
which are contradictory to the exercise of their normal 
tropisms ; but their behaviour is automatic, not 
voluntary. Moreover, the reversal of the movement 
in relation to a particular stimulus, say light, may be 
induced by a sudden change in some other stimulation, 
e.g. by a gust of wind or a warm breath The famdiar 
phenomena of “ catalepsy ” or “ feigning death ” in 
insects are regarded as exaggerations of “ differential 
.sensitiveness,” and the author is very sceptical as to 
utilitarian interpretations. 

So far there is no appreciable psychical note. That 
is not struck till we find the insect selecting one reaction 
rather than another, profiting by experience in a simple 
way, and showing individual as contrasted with organic 
memory. Some very intcre.sting examples arc given 
of an individual change of habit in novel circumstances, j 
The intelligent adjustment of habits has played an| 
important part in the evolution of instinctive behaviour J 
for insects have “ the power very quickly to transforn^ 
acts which are intelligent at first into automatic acts.’^ 

Bouvier’s position in regard to instinctive behaviour^ 
is eclectic. There is no special faculty of “ instinct,” 
and the various forms of instinctive behaviour are not 
all on the same level nor of the same origin ; some 
may have arisen as germinal mutations (which will be I 
afterwards tested in everyday life), while others may 
have arisen in the course of intelligent apprenticeship. 

“ In an intelligent way, new habits are established, 
which by heredity are added to the patrimony of 
instinct, modifying it and forming one of the essential 
elements of its evolution.” “It is probable that all 
the higher instincts had originally this intellectual " 
quality.” And yet Bouvier agrees with Bergson that 
instinctive behaviour is on a different tack from 
intelligent behaviour ; they help one another ; they 
are both “ opposites and complements.” 

It is likely enough that Bouvier is right in believing 
that instinctive behaviour is manifold, and that it may 
be established as an innate capacity in more than one 
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way. It is too soon to expect clear-cut conclusions in 
regard to these questions. But raanyjwill agree with 
the author in regard to the following three points. 

(1) There is in instinctive behaviour a psychical aware- 
ness as well as a physiological concatenation. “ One 
can hardly see in insects simple reflex machines, for 
they know how to bend to circumstances, to acquire 
new habits, to learn and to retain, to show discernment. 
Tliey are, one can say, somnambulists whose minds 
awaken and give proof of intellect when there is need 
for it. This takes us a long distance from the mechan- 
ism of which Bethe has made himself a protagonist.” 

(2) Whether a capacity for novel instinctive behaviour 
originated from a sudden mutation or as the outcome 
of a more or less slow modification of habit, there must 
always be a period of individual apprenticeship, when 
the new card is played, or when the new adjustment is 
tested for what it is worth. (3) The climax of instinc- 
tive behaviour among arthropods is correlated with 
their characteristic organisation — a non-living armature 
of chitin with the musculature inside, not outside, and 
a considerable number of specialised ujipendages, which 
must be used in one way and in no other. “ The 
appendages of Arthropods are nearly unchangeable in 
the individual and are narrowly adapted to certain 
purposes ; they are the tools for instinctive work, thus 
differing from the less specialised but more supple 
limbs that serve as implements to the vertebrates, at 
least to the higher vertelirates.” The contrast between 
a bee’s specialised proboscis and a man’s generalised 
hand is diagrammatic. So from the beginning, as 
Bergson also suggested, insects “ were bound to use 
these organic tools, and they made the best use of 
them. Their main psychical task was to grave upon 
their memory and to repeat instinctively the acts to 
which these organs were fitted.” 

The fundamental part of Bouvier’s masterly book is 
devoted to the analysis of the inclined plane of insect 
behaviour. ITe goes on to special problems such as 
tlie relation of insects to flowers, the faculty of orienta- 
tion, the social life of insects, and the division of labour 
m nest-iiiaking Tlymenoptera. Apart from a few slips, 
the translation, which cannot have been easy, is an 
effective piece of worl^. 

Chemistry of the Plant Cell. 

Chemie der Pjianzenzelle. By Prof. Dr. Victor Grafe. 

Pp. viii + 421. (Berlin : Gebriidcr Borntraeger, 

1922.) 105 marks. 

T he title of this book raises immediately the inter- 
esting question as to whether the chemistry of 
the plant cell can yet be made the subject of a text- 
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book, A perusal of this book leaves no doubt that 
such a work has still to be written. There are many 
interesting pages, but the book is in no sense an intro- 
duction to the special (hemical rnetalxffism proceeding 
within the plant cell. 

The author treats his subject mainly from the point 
of view of physical chemistry, and the reader must, if 
the book is to be read w'ith profit, be very thoroughly 
grounded in organic ('hemistry and biu-chemistry. 
Thus an interesting section on tlic cell wall, and a 
final subsection dealing with the chemistry of photo- 
synthesis, are not accompanied by any discussion 
of the chemistry of the carbohydrates. Again, in a 
section of some 150 pages under the general title of 
protoplasm, ten pages only are assigned to the chemistry 
of lipoids (fats, phosphatidcs, sterols, etc.), proteins 
and nucleo - proteins ; the same .section closes with 
a subsection of some thirty pages, devoted to the 
pigments of the plant, which deal mainly with the 
recent researches of Willstatter upon the leaf jiigments 
and the anthocyanins. 

Lack of proportion is manifest throughout the book, 
and IS accompanied by a lack of arrangemint which 
leads to much tedious repetition, 'bhe main topics, 
diffusion, osmosis, plasma permeability, colloids, and 
adsorption, with which the book opens, recur again and 
again throughout its pages. Thus a later subsection 
headed plasma structure, m the section upon proto- 
plasm, cons, Sts mainly of a redisi ussion of the 
phenomena of plasmolysis and permeability. Un- 
doubtedly these topics are of primary importance in 
a work upon plant physiology, but it is doubtful 
whether then significance in this field will be better 
apprehended as a result of the study of this book. 
The discussion of the physical chemistry of these 
complex phenomena is far too brief and inadecjiiate 
to form a sound critical basis tor their subsequent 
application to the still more complex problems of the 
living cell 

To cite specific cases : the first examples of adsorption 
phenomena dealt with, freely assume the specific ad- 
sorption of one ion from the solution of an electrolyte 
with consequent change in the reaction of the solution. 
The work of Baumann and Gully, and of Wieler, is 
cited in this connexion, and only upon a later recur- 
rence of the topic IS Sven Oden referred to in a footnote. 
Reference to Sven Oden’s papers will show how un- 
sound is the experimental basis for this assumption ^f 
specific ionic adsorption, while recent discussions by 
Bancroft (“Applied Colloid Chemistry,” 1921) and E. 
A. Fisher (“ Physico-Chemical Problems relating to the 
Soil,” Faraday Society, 1922) show how inadequate 
are discussions of adsorption phenomena, based, as 
this one is, upon the application of Gibb’s theorem 
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without further reference to the chemical qittetions 
involved. 

Again, a brief discussion of the Lie.segang rings ob- 
tained when silver nitrate diffuses into gelatin con- 
taining potassium bichromate (p. 43), is made the 
starting-point for many suggestions as to the signifi- 
cance of these phenomena in explaining stratification 
in structural features of the cell and even of tissues. 
In view of our lack of information as to these diffusion 
phenomena, little significance can attach at present to 
the analogous appearances in cell structures referred to 
by the author. 

The physical properties of protein sols and gels 
are discussed without reference to the reaction of 
the Solution or the iso-electric point of the protein, 
the fundamental papers published by Jacques Loeb 
being ignored. Swelling and imbibition remain, 
therefore, very incompletely treated, and the in- 
teresting American work upon the importance of 
pentosans in the retention of water by plant mucilages 
is also neglected. The author refers, however, in 
his preface to the continued post-war difficulty in 
obtaining ac('c.ss to foreign literature, and doubtless 
these sections will undergo modification in a later 
edition. 

The subsection upon enzyme action shows a similar 
lack of arrangement. It is to be hoped that the author’s 
endorsement of Euler’s suggestion that when enzymes 
are active as catalysts during synthesis they should be 
denoted by the suffix “ will not lead to an ex- 
tension of the practice. His discussion of enzymes, in 
relation to metabolic synthesis is unsatisfactory, but 
it at least makes clear how' little reason there is for such 
a practice. Without a clear discussion of modern 
views of the stereo-chemistry of the hexoses, the dis- 
cussion of the catalytic action of maltase and cmulsin 
during synthesis is neccs.sarily difficult, but it is curious 
to find no mention of the experiments of Bourquelot 
and Bridel, which had readied an interesting stage even 
in pre-war days. An interesting discussion of the 
action of hormones in relation to stimulus and 
response- appears in this subsection upon enzymes. 
The subject reappears in a later section under 
the heading of response to stimulus, and here reference 
is made to the work of Paal, Ricca, and others, the 
absence of which in the earlier discussion had aroused 
surprise. 

' The attempt made to base the phenomena of stimulus 
and response upon physico-chemical phenomena pro- 
vides some of the most interesting reading of the book, 
but it would appear hopeless to expect success in such 
an effort when the subject of the quantitative study of 
growth rate is compressed into less than two pages at 


(1) Farm-^Mdmgement : 0 ^ Student 

Investigator, and Investor. By Prof. R. L, A.danjs' 
(Agricultural and Biological Publications.) Pp. X3C+ 
671. (New York and London : McGraw-Hill Booli 
Co., Inc., 1921.) 20s. 

(2) Organised Produce Markets. By Prof. John George 
Smith. Pp. ix-f-238. (London: Longmans, Greer 
and Co., 1922.) 12s. 6 d. net. 

(3) Agricultural Co-operation in England and Wales 
By W. H. Warman. Pp. xi-l-204. (London; 
Williams and Norgate, 1922.) 5^. net. 

(4) Rural Organization. By Prof. W. Burr. Pp, 
xiv -f- 250. (New York : The Macmillan Co. ; London 
Macmillan and Co., Ltd., 1921.) 125. net. 

T he volumes before us emphasise the fact that 
farming involves two distinct kinds of operation 
the production of crops and animals, and the marketing 
of the resulting commodities. Scientific investigators 
have in the past confined themselves almost exclusively 
to production, this being the side that involves the 
soil, the growing plant and the living animal, and with 
these almost all the sciences at present studied ; it is 
quite evident, however, that there is a wide field for 
the economist in the marketing problems that will 
amply repay study. 

(i) Prof. R. L. Adams deals exclusively with 
American conditions ; his book is of a type that is not 
produced in this country, the old Fream in the past 
and some of the Oxford publications in the present 
being our nearest approach to it. It covers the whole 
range of the farm activities, largely from the economic 
side, but with constant references to modern improve- 
ments in production and the scientific principles on 
which they are based. 

A great advantage of the book is the generous 
provision of tables of data showing crop yields, costs 
of production, effects of various factors on costs, on 
income, etc., with references to the original sources 
which will be at least equally appreciated. It is these 
data and references which give the book a special 
value to the teacher in this country, for he is thus 
enabled to ascertain how the values have been arrived 
at and how far they can help him in his work. 

(2) Prof. J. G. Smith, of the Faculty of Commerce 
in the University of Birmingham, sets out in his book 
the general characteristics of organised markets and 
the broad principles Involved in marketing operations, i; 
Considerable space is devoted to wheat and large- 5 
scale buying operations are discussed in detail. 
volume is of interest as showing the extraordinary:! 
complexity of the processes whereby \yheat ) 
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(3) Major ttaiirowfy 

agriculturist ac^ouftt: 

agricultural c6-operarion in l^ngland and Wale^ He 
is convinced that co-operation is essential to the 
success of agriculture, and he is able to show that it is 
beginning to take hold on the rural community. 
Examples are given of farming societies, egg societies, 
dairy societies, etc., which lire doing good work and 
have an undoubted future : we should, however, like 
to have seen some tables showing the amounts of 
produce handled, the financial turnover, etc. It may 
be the amounts are not large, but it is desirable that 
the data should be published. 

(4) Prof. W. Burr discusses a wider problem, the 
organisation of the whole rural community in contra- 
distinction to the urbai^ population. It is widely 
recognised by American writers that the urban and 
|iiral communities are distinct, having different needs 
,nd requiring different methods of organisation, 
n this country the rural organisation has grown up 

(through long ages and the urban population is the new 
problem : in America, however, the rural community 
IS also new, and experts are studying closely the method 
in which it has developed, and feeling their way to 
some new organisation. The hook is written for 
students, and it includes lists of questions and “ research 
problems,” which spare, however, might usefully have 
been devoted to references to help those who wish to 
bursue tha study of this interesting subject. 


An Ideal Text-book of Physics, 

‘Cours de physique gene rale d Vusa^e des candidats an 
certificaf de Physique generate, au dtpldme d'lnghii- 
eur- filed) men et d VAgregation des Sciences physiques. 
Par Prof. H. Ollivier. Tome Second ; Thernio- 
dynanuque et litude' de 1 l^nergie ruyonnante. 
Deiixi^me edition, enti^rement refondue, Pp. 415. 
(Pans : J Hermann, 1922.) 28 francs net. 

T]^EVV examination candidates are likely to base 
I their studies on a book in a foreign l.inguage 
adapted to foreign courses ; and it is therefore un- 
necessary to consider here the merits of this work for 
the purpose for which it is primarily intended. It will 
sulfice to say that none but the ablest students could 
master it unaided. But as an exposition of the funda- 
mental propositions of mathematical physics, from 
which those of us who have passed the examination 
stage may refresh our memories concerning what we 
once knew, or were officially credited with knowing, 
the volume exhausts our vocabulary of praise. There 
are no native works which profess to cover the same 
range, and fevyj of any merit which cover part it. 




,^jVe usij^tty rely on Winkelmann “or Chwolson. The 
j'/fofptter is.f^ more encyclopsedic, the latter more ex- 
perimental ; for M. Ollivier gjves very few references 
and only such experimental farts as are necessary to 
illustrate principles ; but in conciseness, lucidity and 
accuracy they are not to be mentioned in the same 
breath with our author. Even in completeness he is 
sometimes superior, for he enters more fully than most 
authors into some interesting byways of physics, such 
as luminescence, photometry and aslropln sics. 

The treatment is at once original and ('onservative. 
The order of historical development is usually aban- 
doned completely and the subject developed in the full 
light of our present knowledge. Conseciuently, the 
science is presented deductively rather than inductively, 
the most general principles being stated first and their 
most important logical consequence.s (wIik h are of 
course really their basis) gradually worked out. 
Whether this reversal of the usual sequence is desirable 
in teaching may perhaps be questioned, hut there is 
no doubt of its elTicacy in summarisation. On the 
other hand, there are no signs of the modern tendency 
to seek principles so broad and far-reaching that in 
gaining generality they almost lose physii'al sigiufi- 
cance. *Thus the Boltzmann conception of entropy as 
probability appears only towards the end of the ex- 
position of thermodynamics and the Nernsl theorem 
appears mainly in foot-notes. I^ut there is nothing old- 
fashioned about the book ; if the aullior does not 
always pay so much attention us some would wish 
to the latest work, the reason is clearly a deliberate 
judgment of value and not mere ignoranc e. 

But M. Ollivier’s supreme merit in our c^yes is that 
he really does write about mathematical physic s. He 
does nut give us either a treatise on pure muthematiLS 
which nc'glccts the distinction between experiments 
whicrh can, and those which cannot, be carried out, or 
a mere collection of familiar formulae with “ proofs ” 
which prove nothing but the author’s inc'apaeity for 
accurate thought. He actually tells us how important 
magnitudes are measured and what is implied by the 
fact of their measurement ; he realises that to define 
a magnitude and to say how it is measured are one 
and the same thing. Yet he docs not fall into the 
oppcDsite vice and weary us with needless pedantry ; 
many readers will probably appreciate his abandon- 
ment of the old inadequacies and inaccurac ies only by 
finding that, for the first time, they truly understand^ 

However, it is needless to continue m this strain. 
The present reviewer is not acquainted witli the first 
volume of M. Ollivier’s work and must c:onfess that he 
had never heard of the work until it came into his 
hands for review. Many others are probably in a 
sirnilar state of ignorance. The best that he can wish 

. N I 
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for the tutiire of physics is that such a condition should 
hecomc impn^^sible, that “ Ollivier ” should become a 
holl'^e]lolfl word and his treatise (if it is all equally 
good) he found in the library of every serious physicist. 

N. K. C. 


Science Primers. 

(1) luYsl Coinsr in (kncYol Science. By Prof. P'rcderic 
Delos Barber and others, Pp. vii^ 607, (New 
York : Henry Holt and ('o. ; London : G. Hell and 
Sons, lad., 1916.) Price ()S. net. 

(2) The Scien/e oj Everyday Life. By K. P\ Van 

Biisldrk and Ik L. Smith. Pp. xvi + 416 (I.undon : 
(’onstable and ('o , Ltd., n d.) 7?. 

(3) A First JJook of General Science : An Inlroduction 
to the Scientific Study of Animal and Plant Life, By 
A. ' 1 '. Simmons and A. j, V. Gale. (First Books of 
Science) J^). mu + 145. (London Macmillan and 
Co., Ltd., 192T.) 2S. ()d. 

T HI'^SF three books offer a good contrast between 
British and Americ'an tendencies as regards 
general suence in education. In the two countries, 
the movements in this direction have been gping on 
independenllv. In both c ases, tlu-e sprung from efforts 
made, 111 the ’nineties, in two or three schools, to take 
a bird’s-evc rather than a tejad’s-eje view of science — 
to use the words ol the Principal of one of the Illinois 
schools. In both c ases, again, the growth of the move- 
ment began to be rapid tiboiit ten \ears ago. 

With ( harac,teristic thoroughness, the Americans are 
last reducing their methods to a system. In this 
country w'e are still 111 the muddle which seems to be 
our natural liabit ol growth Now that examining 
liodies are issuing .schc-dules of work to be done in this 
connexion, teachers may be forced to set their houses 
in order. Then, perhaps, the haidly-won freedom 
from traditional revstraint may again be lost. It is to 
be hopc'd that the outcome will be more satisl.ictory 
in the wa)' of awakening general interest in things 
scientific than the w'oi k of the last century proved to be. 

(i) Jkit to return to the contrast; in America, the 
teaching of gc-neral scieiiec is itself being developed into 
a science , m Britain, it remains an art. If in one 
case It might be more scientific, in the other it might 
well be more artistic. The book which Prof. Barber 
mid his collaborators have written is among the best 
of its kind — and many good ones have been published 
acros^’ the water. It may even be objected that it is 
too complete. In a single column of the index, the 
follqwSg words occur ; marhines, malaria, maltose, 
mc^i^metabolism, monsoons, motors, mucor, mumps, 
l^^^ience shows that anything like a proper assimila- 
' NO. 2760, VOL. no] 


[September 23, 1922 

tion of such rnixed dishes occupik three ot four years. 
Are the pupils to have the same text-book during all 
that time ? Will not they lire of the style, the print, 
the binding ? There is a certain value in change, if 
only for the incentive to make a new and better start. ’ 
In such things, perhaps, the art of teaching lies. 

(2) “ The Science of Everyday Life ” depressed us. 
It seemed such a good book spoiled- spoiled by the 
very riot of the science of teaching. Here we have 
done with chapters : the book is divided, instead, into 
two parts, five units, and eighteen projects. Every 
one of the latter is subdivided monotonously into 
introduction, prolilems, topics, and individual projects. 
A project, by the way, has been defined as a wdiole- 
hearted, purposeful activity proceeding in a social 
environment. Pupils may be expected to ask questions 
about their activities ; but lest tliey should omit to do 
so, the authors give lists of questions which they ought 
to ask. When they have completed a project, the 
whole-hearted, purjioscful, and active seekers after 
knowledge must feel that there is nothing more that 
they ought to know, can know, or want to know aliout 
It. Frankly, despite the autliors’ introduction, we can 
scarcely think of a surer waiy ol killing initiative. Yet 
the subjei't-matter of the book is good, and teacheis 
who are rather short of ideas might do well to study 
it. We ourselves found the diagram showing the 
various cuts m a side of beef inslriutive ! 

(3) “ General Science,” by Simmons and Gale, 
provides a refreshing contrast. Here ihe autliors set 
out with a single aim : to make tlieir young readers 
acquainted with the manner in whu'h plants and 
animals live, and to dcsiribe some ol the physii'al and 
chemical processes which arc involved. A small book, 
the general purpose can be grasped by boys and girls ; 
and they may hope to master the contents within a 
reasonable time. It is written as a man might write 
lor men- '-children hate to feel that they are being; 
written down to. The science of teai'hmg does not^ 
obtrude itself upon tlie pages ; which is not the same 
as to say that it is absent. 'I'hat is where the art off 
teaching plays its part. 'The autliors lia\e compiled^ 
ii book wMiich is both .sound and eminently readable. 
It IS sure to find a wide acceptance. 

C. 1 . Bryant. 

Atmospheric Electricity. 

iAectricite aimospherique. Par B. Cliauveau. Premier 

Fascicule ; Introduction historique. Pp, xi + 90. 

(Paris : G. Doin, 1922.) 10 francs. 

M CHAUVEAU has set out to write a work on 
, atmospheric electricity — a very laudable 
undertaking, for, as he says in his preface, there is no 



NATURE 


407 


SeI’TKMHEK 23, 1922J 

such work in the French or English languages, while 
there are only two in German. He proposes a work in 
three parts: (i.)’^ historical introduction, (ii.) the 
electrical field of the atmosphere, and (iii.) ions, ionisa- 
tion, and radio-activity. Part i. has now appeared, 
and if it may be taken as a fair samjjle of the whole, 
we may expect a very welcome addition to the literature 
of the subject. 

M. Ciiauv'eau commences his history with the 
celebrated letter from Franklin to Colli nson (dated 
1750) in which the great American philosopher suggests 
a method for testing the hypothesis, then fifteen years 
old, that thunder and lightning are electrical pheno- 
mena. From this commencement the following stand 
out as the milestones along the path of progress : 

(1) The proof that thunder and lightning are elec- 
trical phenomena : Dalibard, Alay 1752 ; Franklin, 
June T752. 

(2) 'Phe discovery of the electrification of the atmo- 
.sjiliere \Mth clear skies : Lemonnier, Sept. -Oct. 1752, 

(3) 'Phe discovery of the daily Miriation : Beccana, 
1753-' 775 - 

(4) The discovery of the annual \ariation: l)e 
Saussure, 17^5. 

\ (:;) W Thomson’s (Lord Kelvin) improvements in 

instruments and methods, and the introduction of the 
idea ()l electrical potential gradient : 1856-1874. 

(6) The disco\er\ of the conductivity of air • 
Liiiss, 1887 ; Elster and Geitel and C. T. R. Wilson, 
1899 

(7) The discovery of “ atmospherii' radio-activity ” : 
i Lister and Geitel, 1902. 

' (8) The discovery of a very penetrating radiation 

in the upper atmosphere : Hess and Kolhorster, 191 r- 
1914. 

1 In telling the story of the progress from milestone to 
milestone. M ('haiueau has related the hrstory of the 
development of instruments and methods and desiTibed 
the many attempts to find physical explanations ol the 
phenomena observed. At first the observations weie 
made with insulated conductors, generally pointed, 
from which sparks were drawn, but Lemonnier tested 
the elei trii'al state of Ins “ collector ” by noting whethei 
it attracted })ovvder, and by this relatively deln'ate 
method he first deteUed “ fine weather electricity.” 
J^ater rough electroscopes, fitted with pith balls or gold 
leaves, made quantitative measurements possible, and 
so led to the determination of the diurnal variation liy 
Beccaria. With electroscopes it was possible to detect 
a change in the electrical state of an insulated conductor 
as it was. raised and lowered m the atmosphere (in- 
duction effect), and I)e Saussure used this method with 
remarkable results in 1785. It was with the discovery 
of “ the power of the flame ” to charge a conductor 
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exposed to the atmosphere, wJtich Volta made about 
1780, that trustworthy methods became possible, but 
this discovery remained praeticallv iimisc'd, and it was 
not until W. Thomson took up the study of atmospheric 
electricity some seventv years later that measurements 
were put on a sound physical basis. 

Hypotheses and theories to explain the observ’ations 
are innumerable : Volta's theory of the sepauition ot 
electricity on evaporation ; PelLier’s thcriry ol a 
permanent negative charge on the eailh’s surface, 
partially dissipated into the atmosphere hy I'v.iporating 
water and returned on condensation ; Sohnelce’s theory 
of friction between water and ice , and Brillouin’s 
theory of the electrical separation caused by ultra-violet 
light falling on the icc crystals of (iirus clouds ; these 
are the most important. But every iheorv to explain 
the maintenance of the earth’s elec I rie.d fuld has lailcd, 
and we appear to-day to be further trom an explanation 
of this fundamental jflicnomena tluin vve have been at 
an)' previous time. Even now we do not know whether 
the earth with its atmosphere is elec Incallv neutral or 
whether there is a residual charge, and at the present 
moment there is not a single theorv seiioiislv main- 
tained to explain the constant mteii haiiij,!' ol ilei tiu ity 
between the earth’s surface and the lower almosjiheie. 

G. (’ S. 


Forest Policy and Management. 

(1) Srhlic/ys' Manual of J'ore<ityy \ ol i: iuirc^t 

Policy in the British Kniptic By Sir William 
Schheh. Fourth edition, revised and enlarged. 
Bp. '^1^342 (London. Bradburv , Agnevv and 
Co., Ltd., 1922 ) 15.S'. net. 

(2) The Prailirc of Silviculture . II ith Particular Refer- 

ence to lb Application in the Ijiiitcil Staler. By 
Brof R (\ Hawley. Fp. xH-352. (New York; 
John Wilcy and Sons, Inc.; I.onclon . ('hapman 
and Hall, Ltd., 1921.) 22.9. net. 

(3) Fore<;f Mensiiratwiu By Brol. 11 . H. Lha[)man. 
Bp xxii-t-553 (Mew York- J Wiley and Sons, 
Inc. ; London : Chapman and Hall, Ltd , 1921.) 
309. net. 

(4) A Short Manual of Forest Management By H. 
Jiick.son. I’p. x-f7o. (('amhrulge : At the Lnivcr- 
sity Pi ess, 1921.) Ts net. 

S IR W. SDILTCH has (rownecl a long llte ol devia- 
tion to the science and art of lorestry by the 
publication ot what is practu'ally a new work, al though 
it purports to be only a new edition of vol. i of his 
well-known Manual, (i) This volume i.s certainly the 
most valuable book on the economies and the history 
of British forestry that has yet appeared. It should 
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prove interesting to the 'Statesman and the eCipnomist, 
as well as to the (orester and the jndWiirialist. *' '' 

The first part treats of general 'principles. The, 
utility of forests is eoilsidered directly, when concerned 
with actual products, such as timber, turpentine, tans, 
etc. ; and indirectly, when it is a question of the in- 
fluence of forests on climate, soil erosion, hygiene, 
aesthetics and etha'S, The last three arc more im- 
portant than i.s generally believed ; and Sir William 
pleads for the creation of woodlands near large towns, 
which will serve as recreation grounds for the people 
and at the same time produce timber finding a ready 
sale, so that the establishment of these city forests 
need not be a finam ial burthen. Glasgow, renowned 
for its municipal enterprise, is the first of our cities to j 
acquire a forest area for the enjoyment of its inhabitants, j 
the Ardgoil Estate. 

After the subject of the State in relation to forests 
is discussed, the remainder of the book, some 300 pages, 
deals with the actual condition of forestry in the 
British Empire. The British Isles, India, Canada, 
Newfoundland, South Africa, New Zealand, and the 
Crown Colonies are treated scjiarately. The natural 
history of the forests, their resources in timber, the 
modes of silviculture, government policy, education, 
etc., are all ('arefully described, sketch maps and 
.statistical tables being added where required. 

(2) Considering the vast amount of information on 
the practice ol silviculture which is scattered in 
British and American forestry journals and official 
liulletins, it is remarkalilc how few formal text-books 
on the subject have been published in kmglish. The 
present work hy a Yale professor is therefore very 
welcome. It di'als primarily with conditions in the 
United States ; but as the principles of silviculture 
arc the same e\er\ where, the book can be used by 
British students with sc arcely any change or comment. 
It is a compilation, remarkably up-to-date, and 
rendering matter a\ailable for study which otherwise 
could be found only by long search in German and 
French books. 'I'he author’s presentation of facts is 
clear, and well illustrated by suitable diagrams. 

There is, however, one .serious defect, the omission 
of the subject of reproduction ot the forest by artificial 
means,* the reader being referred for information on 
this point to “ Seeding and Planting,” a companion 
book by Prof. Tourney, also of Yale University. 
Artificial planting of trees is much more common with 
us than natural regene^^n ; and the ncce.ssity of 
using another book will j^^some to British students. 
Prof. Hawley’s exposii^^H||the methods of natural 
regeneration is tlie best chapter in the 

book is one deaj^H^^^Knning,” a difficult subject. 
Another su^BB^TOated in a fresh a^d original 


Tuani^^ disposal ojf the 6r rubbish 

thiris impoHanh as on, the remomil the 
depends in great measure the freedom of the fordSt^ 
from injury by fire, insects, and fungii General 
measures of protection against these three agents of 
destruction, as well as damage caused by grazing, are 
treated in four short chapters. 

An excellent feature of the book is an appendix of 
more than forty pages on terminology, which is really 
an alphabetical list with definitions of the terms used 
in the science and art of forestry. This glossary, which 
was drawn up in 1917 by the Society of American 
Foresters, will serve to stimulate accuracy of .statement 
by foresters. German and French equivalents are given . 

(3) Prof. Chapman’s “ Forest Mensuration ” is the 
third text-book on forest mensuration which has 
appeared in English, and it is well designed to become, 
the standard authority on the subject in the United 
States. The system of measuring timber in Nortli 
America is totally different from ours. There, the 
contents of trees and logs are expressed in terms of 
the probable out-turn in sawn ])oards, according to a 
certain log-rule ; hence the phrase “ board feet.” In 
the British Isles timber is measured a,s a raw' material 
in terms of the real cubic volume. Tlie American 
system introduces extraordinary complication into 
forest mensuration, some thirty log-rules being now 
in use in different parts of the country, no two rules 
giving the same result in lioard feet. A considerable 
part of the book is taken up with these log-rules and 
the principles underlying their construction -all of 
which is useless to the forester in Europe or India. 

Nevertheless, a large part ol the volume is of interest, 
for once log-rules are disposed of, the author is on 
common ground with his European fellow foresters, 
and gives a good account of recent dev'clopmenls of 
forest mensuration by Swedish and German writers. 
The accurate measurement of masses ot standing trees 
is difficult, but is obligatory fur purpose of valuation, 
and is of great use as a means of determining from time 
to time the increment of a growing wood. Upon a 
knowledge of the latter depends the fixing of the proper 
time for felling. Part III. deals with the laws of 
growth of stands of trees, ana is by far the mo.st 
interesting subject discussed, as the principles involved 
arc the same in all countries where scientific forestry is 
practised. The preparation of yield tables and their 
application to predicting future yields are treated fully. 
The book will be useful in the reference library, but 
cannot be recommended as a handbook fpr British 
students, on account of its preoccupation with American 
practice. 

(4) Forest management is little understood in the 
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their, ; Vo^Ic. 'ol ‘ jjl^ting^c 

thiiitiing, ai^d'^i^ng trees^ VlAo^t having clear ideas 
of the financial problems involved. The objects of 
management , are classified as being either physical 
or economic. The former apply to protection forests, 
maintained on mountain slopes to prevent erosion 
and mitigate disastrous floods, to forests on catchment 
areas that afford water supplies to towns, and to 
private woodlands on estates which are treated as 
amenity grounds tor ornament and sport. An economic 
object of management applies to any forest worked 
for timber and other saleable products. Forests of 
this kind are commercial undertakings, and the scheme 
of management adopted here should be such as to 
render the woodlands a financial success, vieMing the 
maximum sod rental and giving the highest net return 
on tlie capital involved. The principles underlying 
forest management are clearly explained in Mr. Jack- 
son’s little book, which can be recommended as an 
introduction to this important subject. 

Thoughts on Scientific Advance. 

Problems oj Modern Science. A Series of Lectures 
delivered at King’s College (University of London). 
I'klited by Prof. Arthur Dendy. Pp. 237. (London : 
G. G. flarrap and Co., Ltd., 1922.) lo.?. 6 d. net. 

object of this series of lectures is staled to have 
1 been to ‘‘ place before the general public the 
present position of some of the main branches of science 
and to point out the direction in which progress is being 
made or may be hoped for in the near future.” The 


Smiles f refers especially to the cbemistrv of 

Prof. Dendy’s lecture is an interesting discussion on 
the various component sciences making up that of 
general biology. A remark on page 131 with reference 
to the widespread influence of physiological considera- 
tions may be noted—” It is perhaps unfortunate that 
our interest in ourselves as human beings has resulted 
in the concentration of attention upon tlie functions of 
tlie human body, almost lo the exclusion of the lower 
animals, so that the development of this branch of 
Biology has been a very lop-sided growth.” It is to be 
hoped that recent devclojiments, espeeially at the 
Plymouth Marine Biological Station, will remedy this 
state of affairs. 

Prof. Ruggles Gates deals with \arioiis botanical 
problems, more especially with those of genetics and 
mutations. Prof. Halliburton is mainly coiu'crncd 
with pointing out the imjiortanc'e of liec lundamental 
research in physiological siience and gives various 
examples where important pi actu al ajipliiation at a 
later dale was quite unforeseen Prol IkiK'Iay-Smith 
devotes his lecUire to a useful account of the lorniation 
of lione, which presents phenomena ot much greater 
general interest than some would be inclined to suppose. 

The book may be thoroughly recommended, and the 
price is not excessive in comparison with many scientific 
works at tlic present da)’. W. M. B. 

Our Bookshelf. 

'The Newcomen Society for the Study of the History of 

Engineering and Technology, Transactions, Vol. 1, 

1920-1921. Pp. 88 1 18 Plates. (London: The 


)>ook wi.I also be found useful by scientific workers who Newcomen .Society, 1922.) 205. 


desire to know something of the advances made in 
regions other than their own. The names of the 
li’clurers are a suflieient guarantee of the value of the 
mailer presented. It is unfortunate that no index is 
piovided, and, for this reason, perhaps the most useful 
kiiiction of a review is to give some indication of the 
contents ol tlie book. But it is to be understood 
that the topics mentioned by no mean.s exhaust the 
hsi. 

ikof. Nicholson’s lecture on mathematics shows that 
inucli moie research work is possible in that S(,ience, 
and it gives a useful account of the quantum thcor)g 
In Prof. Dale’s astronomical lecture, w’c find a summary 
of the present pu.silion of the nebular hypothesis. It 
is interesting to find that certain kinds of nebulaj may 
reasonably be looked upon as bye-products of evolution. 
Prof. Richardson gives us a valuable general account of 
the latest 'Views on the strucLure of atoms, and also 
further statements with regard to the quantum theory. 


In terhnolog) as w'ell as in scient e the \'alue of a 
knowledge of the history belonging to a given subject 
is gaining recognition. One result of the teleljralion at 
Birmingham of the centenary of James Watt in 1919 
was the formation, by a tew engineers interested in 
historical research, of the Newcomen Society, and the 
first volume of the society’s Transactions has recently 
been issued. As indicated in its sub-title, the object 
ol the society is to encourage tlic study ol the history 
of engineering and technology, and it is, we bi'lieve, the 
first society formed for such a purpose It takes its 
name from 1 'homas NewTomen (1663-1729), tlie Dart- 
mouth blacksmith to whom we owe the atmospheric 
steam-engine. 'J'he honorary secretary .md treasurer 
ot the society is Mr. H. W. Dickinson, ol the Science 
Museum, South Kensington. • 

Besides the papers read during tlie session 1920-21, 
the volume under notice contains the first presidential 
addres.s, a list of members, the rules and constitution, 
and an account of the first summer meeting. Mr. 
Titlcy, in his address, after giving a brief sketch of the 
steps leading to the formation of the society, passes in 
review tlic subjects which come within its scope, points 
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to the vurious activities open to its members, and 
emphasise s the use of history in everyday work. - 
The first j)aper given is entitled, “ Introduction to the 
Literatuie of Historical Engineering to the year 1640,” 
and to this is apiiended a valuable bibliography of 
books relatin;; to early inventions Then follow 
interesting pajiers on “ 'Phe Rise and hall of the 
Sussex lion lndustr> “The Mystery »[ Trevithick s 
London I.ocomotu e,” and “The Invention of Roller 
Drawing in Cotton-spinning,’’ all of whiidi are illus- 
trated bv plates. The Transac'tions. whuh are well 
printed, will appeal, we think, to the general reader as 
well .1^ tlu‘ expert. 

U'ipme Temps d Gravitation: la tJU'oue tie la rcla- 
UviU ojuiratisk don^ scs grander lignes. Tar I’roL 
A s' E.ddington. Oiivrane traduit de 1 anglais. 
Jkir [. Ro.ssignol Tp. Mif2C2 + ix l- rgh (Tans: 

|. lli-iniann. ip2i ) 2S francs net. 

In the introdm lion wha h has been wTitten for this 
translation b\ Trof. T. Lange\in we read: ‘ Dt's (pie 
ni'est iiatveini (e Livre oh M Eddington reussit a 
exposer de inanieie a la lois si simple, si \i\ante et si 
personnelle la maneilleusc translormalion riue le genie 
d’Einstein a introduite dans les conceptions les plus 
fondamentales de la Thysiipie, j’ai pense (pi une 

traduction en (kwait etie faite pour pern.ettre an 
public fraiK^ais de partager la joie cpie sa lectin e 

m’avait tait eiirouN er. ^ , 1. +• 

“ Une deinatdie iniinediate in appiit (pie linitiatnc 
avail ('te piise (piehpies joins jihis tot par M. j(‘an 
liiniMcrd H (luc k' tr.iv.iil i''taU (.immemT .Ians los 
,„mUti..ns ks plus l.ivunil.los. puis.|m' ju n auiais ))» 
nropuscr an moilUin .'hoix <|ue .clui (k iM Rossynol 
Lur I.- traiki.Uau, .t .pic M. F,<l.linnt.m vou ait Ijicn 
sassurer lui-meme (pie les nuances, souvent delicates, 
de sa pensee siraient fidd’lemeiit rendues 

The Krcml. olit...n of Frol Krl.ImptonS «cll-knnwn 
bonk has thus appcarcil un.U'r itkal conditions, and it 
sMiuld appear presumptuous uerc one to express an 
opinion as p. the merits ol the translation ll";' 
edition IS ol areal. r length th.in the original kng lisli 
edition (s.e NartiuK, m'1 io6, p H 22 . uisr). as it has 
been sup|)h meiiled by a iheoreti. al |iait in five so. tiniis 
as h.ll.ms I Kh nieiilarr 1‘riii. iplcs ; II the 
Thcirv ol T,ns.,rs , 111 -The Law o( (.ravilation , 
IV.— the Mediaiiics oj Relaticity, V- ElediRil). 
Thi'se sc'ctions .ue \;duable additions to the ongina , 
and awaken legret that they waT(- not included in the 
h’mglish edition. 'I'lie tiaiislation will doubtless re(Ti\e 
a w'^arm weUome iroin our ITcndi (olleagues. 


Monograph / the Lacertidtr. T>> Dr. (r A. Eoulcngcr. 
Volumeii. Tp. v in -i- 151- (London: Lrilish Museum 
(Natural Hist or\), ip2[ ) 3^- 

Thk “Monograph of the LacerLidae,’’ by Dr. D. A. 
Boulenger, the first \olumt‘ of which was publisher 
m''TQ 20 , IS now completed by the issue of the second 
and concluding volume. In collecting the materials 
tor thus work Dr. lloulenger has not been content to 
rely entirely on the resources of the HnU.sli Museum 
but has travelled widely and far over all lvurope aiu 
examined the collections of all the principal Natura 
History Museums. He has made a spei'ial point of 
searching tor and examining for himself the type 

NO. 2760, VOL. 1 10] 


specimens of as many species as possible. The result 
is a monograph based on the examination of an immense 
material including the greater part of the actual type 

specimens. . 

Two features of this catalogue deserve special 
mention. The present whereabouts of the type 
specimens, where known, are given, information of 
the greatest value to future workers, and a full list 
of the specimens in the collections of the British Museum 
gives at a glance the resources of that Institution 
and should be particularly useful to specialists abroad. 

The monograph is at once the most complele and 
the most authoritative on the Lacertidie that has yet 
appeared, and will for a long time remain the standard 
wwk on the subject. It is, we believe, the last piece 
of work done by Dr. Boulenger in his oliicial capacity 
at the British Museum. It is a fitting climax to the 
long series of catalogues and monographs on fishn^. 
amphibia, and reptiles w'huh have marked lus gi^^^ ,j. 
services to srienee at the British Museum. 0 

British Musc'iim (Natural History) Economic Senes D. 
No. I "5 Mites Jnjtiriotts to Pome^tic Animals {ivith 
an Appendix on the Aeanne PrseasY of Hive Pees), t 
Bv Stanley Hirst. Tp. 107. (London. British 
Miiseum (Natural Historv), i(j22.) ^s. 

Tins profusely illustrated little book on tlie mites 
infesting domestic animals is the thirteenth ot thij 
series ol iiumphlets on e.onomie entomologv ly^uerl 
bv the British Museum (Natural Historv). Like its 
predeiessors, it is designed on strictly pradical lines, 
and the subject-matter cannot fail to appeal to a wide 
(ircle of interested readers, from the svsteiualic ento- 
mologist and experimental pathologist to the lireeder 
and ianeier, lie it of horses, rattle, jiip dogs rabbits, 
fowls or liecs. A little more than half of the book 
is devoted to the important family Sarioptirkic an( 
the various s|)e('ies ot mange ior wliuh members ut 
this family aie responsible. Useful hints on the treat- 
ment and management ol inlected stock are sujiplicd, 
and wherever these parasites have been known to 
transter tlieir attentions to human beings, the tact 
i. mcntioiU'd. ParaxiU's ol tins' oidor nw-' 
nlav an imiKirliint part in the transmission ol inks-liniis 
'lisuisc, not only Iroiii animal to animal but (ruin ammal 
to man ; and to tlio mcdi,-al or rf-tonnaiy cntonu.liwist 
scai.hini? lor a possible transimttm!; ayeiit ol some 
obsriirc animal plague, the ai. urale desiriptions and 
illustrations supplied m tins book will be vet> liilplul. 
An intorostiiig (eatuic is the appendix devoted to the 
description of “ Isle ol Wight disease (, < anno 
disease ot bees) and its causation by the mite Auirapis 
Koodi wlihli inliahits the traelieaktid'es ot infeeted bees. 


The Viw. ISv Anthony ('ollett. Fp^ viii 

+ 310. (Uindon Ilodder and Stoughton, I.td., , 
n.d.) 15^. net. 

Mr roi.i.EiT has done well to colk-ct his delightlul 
Nature essays, originally contributed to the Times, 
and to pulilish them m this ^ore pcrmanenl fimm 
Thev are worthy of preservation, for Mr. Collett is 
a field naturalist of first rank He has ^'^Prord 
acxmratc eye for observation and an ear tuned to record 
the music of Nature which he hears around 
lie combines with these a gift of expressing what his 
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senses have appreciated in simple yet delightful 
language which cannot fail to awaken in his reader 
that intense enthusiasm and love for Nature which he 
liiinsell undoubtedly feels. 

In this book Mr. Collett guides us pleasantly through 
the year, pointing out the sign-posts which mark the 
progress of the weeks and months : the awakening of 
the spring, the arrival of the birds on spring migration, 
the intense luistle and activity ot the early months of 
the year, the (juieter and more matured beauty of 
slimmer, the renewed activity of autumn with its 
jircparation for the winter, and the calm peace ot the 
w inter months with alw'ays the promise oi spring and 
hie. 

'Die book is full of useful facts and details which 
only the true field naturalist can acquire and observe. 
W’e regrc't that there is no index by means of whu h 
ready reference to these first-hand observations can 
be made. 

Radio Receivuii’ for Beginners. By Rhey T. Snodgrass 

and Victor F. Camp. Rp. 99. (London : Mac- 
millan and Co , Ltd., 1922.) ^s. (ni. net. 

This is a work professedly intended for those with very 
limited know'ledge ot wireless matters, but the author, 
in his endeavour to avoid technii'ahties in the intro- 
duetory portion, has rather missed the opporlunilv of 
jireseiiting the elements of the subjeet in a sufiieienlly 
taiigilile form for the reader, it really unai'quainted 
Willi the prim iples of wireless w'orking, to pick up 
readily the lull meaning of the excellent ('hapters which 
I follow, fn these, w'e are conducted progressively 
Ihiough crystal reception, plain valve leceplion, 
regenerative working, and single and double vahe 
aiiiphfitation. A good tyfiical arrangement of eoii- 
nexions is given in eai'h case, but it is undeistood that 
many vaiiations can pro\e eijually satistartory. All 
this part ot the hook is thoroughly prattical, and Us 
utility IS not greatly interfered with by the lact that it 
refers to American conclitions alone. 'I’he general 
hints and the chapter on aerial eonstriK'tion are full 
ot usefi 1 points, and explanatory notes on some of 
the iiidis .(iual pieces of apjiaratus which make uj) the 
complete equipment are lontained at the end. 'Die 
author makes it amply dear that wireless reception 
re(|uires care, skill, and praetiie to get leally good 
lesults, and is a good deal more than buying a complete 
outfit and listening in ’’ with a telephone. 

Applied Calculus: An Introductory Text-book. By 
1 C ]•'. B. Bisacre, Pp. xvi -1-446. (London: Bl.u kie 
and Son, Ltd., 1021.) ro.y (id. net. 

Tiik adjcttive “applied” is used by Mr. Bisaere to 
inqily “ the Ireatmefit ot practical jiroblems being 
pieccck'd by a fairly full discussion ot the necessary 
theory.” \Vc thus get a com[)etent elementary acs'oimt 
ol the differential and the integral calculus, followed 
by applications to curves, maxima and minima, 
electricity and magnetism, chemical dynamics and 
Ihermodynamics, 'I'he chufiter on electricity and 
magnetism is too short, while that on thermodynamics 
IS quite long. An attempt is made to dear up the 
mystery of limits, but the success would be more 
certain if the example used lor the purpose were not 
the rather trivial one of finding the limiting value of 
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when X becomes equal to 10. It is doubtful whether 
epsilonology ” is at all in place in such a hook, and 
the practical student will scarcely be im{)rc,ssed with its 
value in view of the author’s treatment. The tables 
should luu e been more extensive ; as the\' stand their 
usefulness is very limited. 

Interesting features of the hook are jihotogruphs 
and biographies of pioneers in the (alculus and its 
applications. The mottoes at the hcMd-, ol the chapters 
arc often cleverly clioscn, like “ A snajiper-iq) ol un- 
considcred trifles ” for the chapter on integration. 

S. B. 

The Care of the Adolescent Ctrl : d Bind: for Teachers', 
Parents, and Ciiauhans By Di. Jfiidlis Blanduird. 
Pp. xxi + 201. (London : Keg.in i’aul and ( 0 , Ltd , 
1921.) 7i. (id. net. 

In lier l(jiewuul to this hook, l)i l’h\llis Bkmdiard 
explains that its object is to help Iccu her^, jiaicnts, and 
guardians to provide adolescciils with detinile informa- 
tion concerning their owm natme and to jicml ihc' way 
to a prc)[)er iilihsulion ot their energies. 

Alter introducing the views ol various .uulionties, 
i.)r. Blanchard considers the instiiuts ot tlu' adolescent 
girl and the resulting conflict and rc 'pus^ioiis, ami latei , 
the pathological results ol these )('])iissioiis d’lio most 
important cha|)tt‘r is that devoted to the suhlimalion ol 
the sex fac tor into other aclivitus. 

It appears that the author consuKis the .ulolcseent 
conflict as entirely se.xual in nature , lail ns solution, 
which may he clescTihed as an adjiistmeiU to the 
perpetual mate, is not the only one* in wIik'Ii the 
guardian and teacher must assist 'Die luljiHlnK'nt to 
society, the lailuie m which gives us tlu‘ recluse, the 
c:rank, and the social rebel, is prac'tically ignored. An 
adjustment to the cximeption ot the infmitcx failure in 
which leads to the cunllid found in mxirly all agnostics 
and materialists, is only dealt with as a method of 
siihlimaticm ot the sex factor ; from this jioiiit of view 
the autiior evolves a ('hristiamty vvhu'li, as i)r Sc harlieb 
stales in hci preface, is scarcely 10 he uc'oanisecl as 
('hristiamty by those who have been hi ought up in any 
ot the orthodox schools, 

llvpcracoiistus. By John L Dunk. Division II. 
Successive' Tonality. Pp. xi i 160 (London; j. M. 
Dent and Sous, Ltd.; New York Is I’ Dutton 
and ('o., J921 ) 5s. net. 

'riiK first division ot the author’s work, " SiimilTaneous 
Tonalitv,” was published m 1919 and was sliortly 
atterwards reviewed m tluse columns (vol ()S, p 406, 
Dccemlier 21, 1916). At least one-third ol tlie jiresenl 
volume IS dev'oted to a “ brief iTsume ” u\ the earlier 
hook, and then the author passes on to the new as|je( t 
ol his subject, “Successive 'ronalit) .” 'Die method 
of Ircxitment is similar to that adopted previously, 
and there is little to add to the notice' ol the first 
volume. The' nomenclature is so complex that* a 
glossary, occupying six pages ol the text, is jirovided 
tor tlie convenience ot the reader Thc‘ author recog- 
nises the difliculty cleat ly: “ The' jargon ot each 
particular science is a real obstacle, not only to the 
aecpiisition of knowledge, but to the sympathetic 
uncle rstanding by workers m parallel field.s, who, 
occupied with their own formuiai, tend to be repelled 
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when ron fronted with the hieroglyphics of a sister 
science.” The present reviewer is unable to agree, 
that tJic “ jargon ” here employed is likely to promote 
clear thinking, and does not believe that it will ever 
forrn the ha.s]s of a common language among all who 
are interested in the subject. 

Handbook for Field Geologists. By Dr. ('. W. Ilaye.s. 
Third edition, revised and enlarged by Sidney 
Paige. Pp. xi + t66. (New York : J. Wiley and 
Sons, Inc. ; London : Ciiapman and Hall, Ltd, 1921.) 
(ni. net. 

Da. Hayes s manual, well hound, with rounded corners 
and gilt edges, is dearly intended for the pocket or the 
haversac k. Jt is based on the methods adopted by the 
United States (Jeological Survey, and covens a certain 
mnount of simple topographic .surx’eying for ascertain- 
ing correct jjositions. The diagrams to illustrate fonns 
of outcrop arc small, as is nc'cessitated by the size of the 
page, and we rna\' prefer the bolder treatment given to 
this subjc('L in Dr. Liles’s recently published Study of 
Geological Maps.” .Some matters, such a.s the descrip- 
tion of fornmon minerals m Appendix I., with Us old- 
fashioned ( hemical lormuhe, might have been left to 
the text-books with which the surveyor must become 
actpiainted before he goes into the field. The directions 
as to the coIUs'tiun of the remains of fossil \ertebrates 
and the uncstigation of placer dejiosits will rouse feel- 
ings of en\ )' among those whose work is confined to the 
British Isles. But is the w'ork of a geologist ever so 
confined ? k'oi those who are true geologists because 
they travel, Mr Paige has provided a compact and 
handy guide, it ])oints out, at any rate, on what details 
attention should be fixed G. A, J. C. 

The Psychology of Medicine. By Dr. T. W. Mitchell. 
Pp. viiiH 187 (London: Methuen and Co., Ltd., 
1921.) 6.S. net. 

This book is intended primarily for those who, without 
being students of medicine or psychology, wish to keep 
themselves abreast of modem thought in these subjects. 
The earlier chapters are devoted to a discussion of the 
various ps\ ( hologii al tlieories, commencing w'ith Janet’s 
theory of di -.social ion and its connexion wiih hysteria 
and the hy[inoti(' state, and then passing on to Freud’s 
theory of repres.sion. T’hc rest of the book deals with 
the concejition of the unconscious, with psycho-analy.sis, 
and with ihc tlassificatinn, treatment, and prev-'cntion of 
ncuro.ses. PsyiLo-aiialysis is described from three 
aspects, name)), as a method of investigation, as a 
doctrine oI the (ontent and process of the mind, and 
as a therapeutic method. 

The dearness and imjiarlialily with wdiich Dr. 
Mitchell has considered conflicting views will l>o ap})re- 
eiated by the reader who re([uires only a general outline 
of modern psychology, A lew notes are appended for 
guidance in selecting literature for further study of tlie 
.subject. 

Graphical .Analysis: A Text-book on Graphic Status, 
By W. .S. Wolfe. Pp, ^v + 374. (New York and 
London : Book Co., Inc., 1921.) 20s. 

net. 

Mr. WoLi-E|fiIcr.s us a detailed study of the graphical 
methods as used in statical proteins, with applications 
to the investigation of v^atlpus types of structures. He 
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first sets tjte ordinary tbppry.of lorce and funicular 
poly^ns. LfThe graphical Ending qentres 

of giwity,“;mottlents, and nlomfen^ of ipertia come 
next, and then bending moments and shearing stresses 
of beams. Frameworks follow, applied to all kinds of- 
trusses, roofs, and arches. After a chapter on moving 
loads on bridges we get the study of masonry piers 
and masonry arche.s as well as of reinforced concrete. A 
chapter on design of beams and struts, and a chapter on 
miscellaneous problems, complete an exhaustive account 
of a most important subject. There are more than 
700 diagram.s, all very well drawn and reproduced. It 
is difficult to see what advantage there can be in using 
A-B to designate the line AB, or A-B-C to designate 
the angle ABC. In view of the alarming increase in 
the prices lately charged for scientific books, it is a 
pleasure to note the excellent get-up of Mr. Wolfe’s 
book and its moderate price. .S. B. 

The Horniman Museum : A Handbook to the Collections 
illustrating a Survey of the Animal Kingdom. By 
11 . N. Milligan. Second edition. Pp. 66. (London 
County Council, 1922.) ()d. ' 

Tins is really an elementary account of the ar 
kingdom on the usual lines of descriptive zoology 
does not seem to refer definitely to any par{iv 
specimens placed on exhibition ; but no doubt mos 
tlic forms mentioned are on view in the museum ca 
and serve instead of drawn'ngs. The statements arc 
generally accurate and as precise as brevity permits. 
The style is clear, but assumes some familiarity with 
words not in the vocabulary of tlie general visitor, such 
as “ retractile,” “ aberrant,” “ everted,” If the class 
Myriapoda is retained, this is merely an instance of the 
“ conservative attitude found convenient in a hand- 
book to be used by the general public.” To say that 
norvegicus and rattiis arc “ .specific names ” is but to 
share a common error, and if the phrase “ the T’hero- 
morpha contains ” is a grammatical howler, it is the 
only one of its kind in this book. Mr. Milligan has 
accomplished a difficult task with much success. 

Radioactivity and Radioactive Substances. By Dr. J. 
Chadwick. (Pitman’s Technical Primer Series.) 
Pp. xii-t-iii. (London: Sir Isaac Pitman and 
Sons, Ltd., 1921.) 2S. 6</. net. 

Sir Ernest Rutherford’s words of commendation 
in the Foreword to this little book are well deserved. 

“ It is a clear and accurate account of radioactive 
phenomena written by one who has a first-hand know- 
ledge of the facts.” “ To all those who arc interested 
in the development of our knowledge of this fascinating 
subject I can strongly recommend this book as a simple, 
concise, and accurate statemeift of the main facts 
and theories.” The diagrams are numerous, and, 
though on a small scale, are remarkably clear. Simdar 
volumes on other branches of modern physics would 
be welcome. 

The Rural Community. By Llewellyn MacGarr. Pp. 
XV -t- 239. (New York : The Macmillan Co. ; London : 
Macmillan and ('0., Ltd., 1922.) 8.9. net. 

This book deals in a very elementary fashion with the 
social and economic factors affecting the agricultural 
worker, and its chief merit is its extreme, simplicity. 
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Letters to the Editor. 

[77/t' Editor does not hold himself reifonsible for 
opinions expressed by his cortcspondents. NeiiJur 
can he undertake to return^ or to cot respond lotth 
the writers of rejected manuscripts intended for 
this or any other part of Naturr. No notiic is 
taken of anonymous comrnunicaitonsi] 

The Primitive Crust of the Earth. 

Prof. Cole’s letter in Na iure of July 8, p. 30, con- 
cerning the curliest known rocks — a group of sedi- 
jiients — and their relation to the ortho-gneisses, will, 
1 think, tall foith the sympathy of .students of 
Afucan geology. In i()op-i<)05 1 came to the con- 
clusion that the para-sthists of Southern Nigeria were 
oldei than at least the majonty of the orthu-gneisses, 
and searched — without success — for the real found.i- 
tion-stoncs which received upon their .surface these 
earliest sediments 

l.ater T have suggested that the 1 'uroka Seru's of 
para-schists of Kimya Colony may prove the oldest 
rocks ol that part of Africa and have thought that, 
were the main diiections of foliation of the ortho- 
giu'iss mapped throughout that continent, we should 
find, not directions jiroduced by dynamic meUimor- 
])hism, but directions indicating the upwcdling of 
gianitic bdthyliths along /oiU‘S of failure of the 
primitive crust, i e foliation swiils on a huge scale* 
akin to those produced by the flood of the Laurcmtian 
magma around tlu' disiupted blocks of (Irenville 
I sc'diments It might be possible to tell what section 
lot the eroded com])lex was being studied by observa- 
tions on the frecpiency of the occurrence of syn- 
b’ctics, the degicc of admixture, the proportion of 
reconstituted sediments to ortho-gneiss, or even by a 
jiassage from comjdete to less (omplete metamorphism 
in the invaded rocks 

Hie newly establishc'd suiveys of Uganda, 'I'an- 
ganyika Terntoiv and Nyasaland will, one hopes, 
thiow a flood of light upon this fascinating problem 
of the constitution of the African Archa'an. 

John Parkinson 

.Mhenamm Club, S W 


Action of Cutting Tools, 

.Mr. Mallock’s theory of cutting tools (Nviuki', 
I August 26, p 277) IS extriMiu-ly illuminating, but tin* 
t(im “ Coclfideiit of 1 -iiction m his final paragraph 
seems scari ely justified, as it woukl implv that the 
I sheaiing force is always 111 tin* same din*ction and 
thin independent of the material being cut, of the 
I depth ol the cut, rate of f(*('d and tool angles 

In practice even among skilled workers there is 
considerable variation in the tool angles used, and 
there is no decided jircference by the workman for a 
tool ground on a fine-giained (*mery w'heel as against 
one ground on a coarse* grindstone, this on \ei\ 
Jieavy work where thf* fricdion might be important 
AIoK'over, the general variation in practical fool 
angles seems more* related to what may be lcrm(*d 
the pliability of the material. Thus, for mild steel 
and wrought iron, angles of 50^' to ‘>5” arc* common, 
for cast steel and cast-iron Oo'^ to or 70” aie the 
ruk*, whereas the brass-linisher's tools are almost Hat 
tojijied with an angle of 80^ to 85"'. ('opper and 
aluminium turnings bend very nicely^ and thus the 
sharp tool angle recpiired for them agrees with the 
pliability theory. 

' 'fins idea of pliability is not antagonistic to ,Mr. 
Mallock’s mam argument but stiongly in .sujijiort of 
it, for when a metal yields pliable turnings, these 
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turnings slide on the upper face of the tool a gieat 
deal more tlian when they bieak oil short as in a 
friable material Tims tlie ciuly turnings of a pliable 
material may cxeit more fiictional force on the upper 
face of the tool, but not neocs^iaiily because the 
coeifu u'lit of fiiction is highei I’hable turnings can 
slide and thus cause friction’ biitlle turnings break 
oft with very little sliding I'lns mav In* seen very 
clearly m the* rough turning ol gun bands Witli 
certain tool angles and not too lieav > a cut, the 
turnings curl oft and aie hot, whereas with a moie 
obtuse tool and even a he.iv ler cut tlu* metal crumbles 
oil and is piobably not so hot. In the latti'r case the 
surface turiu’d has .i coriiigaled penplieiv showing 
the periodic imjndsive tiiction on the tool fact*. The 
friction theoiv tlius leads to a jilausible explanation 
of ceitain foi ms of “chattel ” 11 tin* ti u lion on the 

tool face flu(tuat(*s on account of i*ithei vibr.ition or 
crumbling of the cutting, and d the systi'in has a 
natural penod in tune with what ma\’ be teimed the 
ciumblmg wave-length, resonance occurs 

P>ut for practical dinicultu's Mi Malloi k’s theoiy 
might be ol value to inv (*stigalois of fiidion, tor 111 
no set of actual (onditions is it hkc'h that metal slides 
on m(*tal with nune ultimate* conl.u t than lU'ar the 
point ol a cutting tool. Ivvc'U with cutting lubricants 
it is doubtful if anv h(|uid reaches tin* jioint of. the 
tool unless there* is ch.itteimg 

In attemjitmg any conception of ( oelfici(*nts of 
fru tion betwes'u the too! and the ciillmgs, a furthei 
difficulty aiises wliieli rc'iideis the comjiaiison with 
clean dry siirf.u(*s almost impossible In some 
circumstanc <*s tlu* cutting of medals jn‘oducc*s, in 
addition to tlu* obvious turnings, a line smootli 
powder This is ptesumabl> jnodiu c'd b> theabiasion 
of the cutting on the upper face* of the tool, and it 
may be that this smooth powalc'red metal acts as a 
lubricant or b.dl-bearmg for tlie escajung turning 
If so, It would be anotlu'r of Nature’s modes of auto- 
matic alleviation as tc'ars allay tlu* irniation of dust 
m the eyes, and as tlu* skin is cooled by evajiorating 
sweat. K. S Kowm c, 

Director ol Ki'seai ch. 
Research Association ol Ihitish Motoi 
and Allied Mamilacluicrs. 

15 Bolton Road, W 4, August 27. 


The Smoke of Cities. 

With reference to Prof Cohen’s article cm smoke 
abatement in Nature ol August 2(1, [> 2()(), 1 

should be much interested to know why Man- 
chester smoke is tpiahtatively so much worse than 
Tamdon smoke Comparing Hhiv’s Hospital and 
Cow'er Stu'(‘t with the llniveisitv ol Main hester— 
the three })laces of which 1 have had sulTu u'lit expen- 
enec* to judge —I should judge that tlu* (juantitv' of 
dirt in one’.s laboratoiy is about tlu* same, at any 
rate it is not obviously less in latiidon <ind, so far as 
I remember, the published measure's of atmospheiic 
pcMluticm confirm this impression Ihit the Man- 
chester dirt is far moie unpleasant and destriictiv’e 
to one’s hands, jiapeis, and ajiparatus It sci'ins to 
contain more veiy fine stickv p.iiTicles, wleeh get m 
everywhere and arc* difficult to c le.ir olf . the London 
(hit IS moie gritty and granulai, lUiikes things dirty 
enough but is ( omparatively easily removed. Any 
one who has spring-cleaned laboiatoi\ cujiboards m 
the two places <ind essav(*d atteiwaids to clean them- 
selves will have realisc'd that the diits aie of (jiiitc 
diva*rse characters loom what Prof ( olien says 1 
should judge that London smoke is relatively less 
domestic in origin than the Manchester jiro duct, but 
it seems difficult to reconcile this with what one 

N 2 
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knows of the two places Does the sort of coal 
make a difterence, or the length of time it is kept 
before consumption ? Or is much of tlie Tendon dirt 
dust fiorn other sources than coal fires, dispersed more 
widely than m the damper Manchester atmosphere ^ 
A. R. Boycott. 

Medical School, University College Hospital, 
London, W.C , August 28. 


Prof. Boycott’s statement is rather surprising; 
but I cannot think that the explanation is to be found 
in the larger amount of domestic smoke in Manchester. 
One would rather expect the reverse, and I can only 
suppose that the difference between Manchester and 
London dirt is due to the larger amount of dust not 
arising from smoke, as Prof Boycott suggests. Any 
difference m the quality of coal used in Manchester 
and London would scarcely have the effect he de* 
scribes. 

The point is an interesting one and I think could 
be settled by microscopic examination of specimens 
from the two towns. Soot is easily identified m this 
way. J. B Cohen. 

Thwaite Cottage, Coniston Lake, I.ancashire, 
September i, 1922. 


Waterspouts. 

Waterspouts on Lake Victoria are very commonly 
seen from Entebbe, but at a long distance away, and 
though I have worked on the lake shores for nearly 
four years it was only two davs ago that 1 first saw 
one near enough to be of real interest 

I was in camp on the north end of Bugalla, the 
largest island of the S(>se Archipelago. Tlie camp lay 
about 300 yards from the shore of a small bay. At 
daybreak on June 30 there were very lowering black 
clouds and every indication of .an immediate heavy 
storm. While looking out from the tout I suddenly 
saw that a watei spout was travelling obliquely to- 
wards us, and as it eventually came to within about 
100 yards of the shore a very good view was obtained 
for about five minutes before it came to an end 

The pedicle arose from a well-marked circular area 
on the water, which was otherwise only faintly rippled 
by the preliminary puff of wind before the approaching 
storm. 

This circular area was evidently very violently dis- 
turbed as a cloud of vapour, greatly agitated, rose 
from it for a little distance 

The pedicle was extremely narrow at its lower end, 
and not quite straight, being sinuous in outline. It 
broadened out gradually into a column which went 
up into the low cloud ; the core of this column was 
much less dense than the periphery, and the violent 
upward spiral ascent of the watei could be clearly 
seen. 

So far I have described nothing nniisual, but the 
following was quite new to me and .seemed of great 
interest. 

Surrounding the central core, but separated from 
it by a clear narrow space, was a sheath, the lower 
end of wdiicb faded aw^ay some distance above the 
water. The profile of this sheath was undulating, it 
Being thicker in some places than others. A curious 
point IS that this sheath seemed to pulsate rhythmic- 
ally, but I could not say whether the appearance 
of pulsation might not have been’Un illusion caused 
by waves travelling up its outer surface. 

This pulsation gave an uncanny suggestion of a live 
thing, which was aided by the violent spiral move- 
ment upwards in the central core, the clouds of 
vapour boiling round its base, and the movement of 
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the whole across the water — indeed, wo watched it 
spellbound until the pedicle dissblved away at the 
bottom, arid thb ascent of the part iibove brought the 
phenomenon to an end. 

My wife watched with me, and is in entire agreement 
about the curious appearance of pulsation of the outer 
sheath. 

Fig, 1 is a reproduction of a pencil drawing which 



may give some idea of what wc saw. I cannot estimate 
the height to which the column rose. Its cessation 
was followed by violent ram and thunder. 

G. D. Hale Carpenter, 
Uganda Medical Service. 
Entebbe, Uganda, July i. 


Dr Hale Carpenter’s letter brings out one feature 
which has never, to my knowledge, been noted in a 
waterepout, namely, the sheath, separated from the 
mam body of ’the whirl by a clear space. Wegener, 
in his book on " Wind- und Wasser-hosen in Eiiropa," 
gives illustrations of a large number of waterspouts, 
but m no case is there mention of two trunks one 
withm the other. The nearest approach to the 
phenomenon noted by Dr. Hale Carpenter is the not 
infrequent occurrence of waterspouts which show two 
clearly defined parts, an upper thick column with a 
lower whirl of much smaller thickness. 

The accepted explanation of waterspouts is that 
they consist of whirls in rapid rotation with a dis- 
continuity at the outer boundary. The rotation pro- 
duces a rapid lowering of pressure within the whirl, 
and consequently a lowering of temperature, which 
may easily be sufficient to bring the air in the whirl 
down below its dew point. This is sufficient to 
explain the mam features of the typical waterspout. 
The amount by which the temperature is lowered 
decreases outward from the " axis ” of the whirl, 
while the difference between the air-temperature and 
dew point normally increases downward from the 
cloud level. The thickness of the visible column or 
zone of condensation therefore diminishes downward)^ 
giving the form of an inverted cone of irregulafi 
shape. Near the water the air is again near satura- 
tion, and the difference between air temperature and 
dew point is small, so that the base of the whirl is 
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widened. It frecjuently happens that the portion at 
middle heights is not visible, on account of the 
relative dryness of the air. ' , . 

F. J. W. Whipple {Meteorological Magazine, Febru- 
ary 1922);" writing on cloud pendants, shows that 
withip a whirl of 20 metres diameter, rotating once 
in a second, with a lowering of pressure of 30 mb. 
at the centre, the maximum wind speed would bo 
70 metres per second, or 160 miles per hour, in agree- 
ment with winds estimated in tornadoes A de- 
ficiency of 30 mb. pressure represents a suction suffi- 
cient to support I foot of water only. The solid 
appearance of a waterspout is therefore not to be 
ascribed to the lifting up into the air of a solid column 
of water, but is due partly to the condensation of 
water vapour within the whirl itself, and partly to 
water drops which are carried upward in spiral paths. 
This upward motion of water drops is a well-marked 
feature of most waterspouts. 

The existence of an outer sheath, separated from 
the central core by a clear space, would appear to 
require a discontinuity of water content of the air, 
symmetrical about the axis of the whirl. It docs not 
appear possible to explain it even as the effect of 
discontinuities of velocity within the whirl. No 
physical explanation of this clear space can be sug- 
gested. 

It is usually suggested in text-books (for example, 
Humphreys’s " Physics of the Air,” p. 213) that 
waterspouts arc formed at the boundaries of wind 
currents of different directions. But as such bound- 
aries are of considerable extent, it is difficult to 
understand why single w'aterspouts ever come into 
existence. One would rather expect to find large 
[families of waterspouts distributed over a consider- 
ible area. It is true that usually several are seen at the 
;ame time, but isolated cases are not infrequent. 

The.ijfact that Dr. Hale Carpenter, while standing 
within *'■. bout one hundred yards of the waterspout 
:»e describes, apparently felt no wind from the whirl, 
estifies to the very limited diameter of the whirl m 
question D. Brunt. 

Meteorological Office, Air Ministry, 

Sept. I, 


Periodic Structure of Atoms and Elements. 

A C. Crehore, in his recent papers on ” The 
hlydrogcn Molecule ” m the Philosophical Magazine 
(October 1921, May 1922, and June 1922), makes us.e 
of the specially constituted atoms of hydrogen and 
helium discussed by him, and of a hypothetical atom, 
the atomic weight of which is 2\, to build up some of 
the other atoms. He uses H particles, hydrogen with 
charge +e; a-particles, helium with chaige +2e, and 
particles of his hypothetical element, with positive 
charge +6'. 1 think it is clear that he recognises the 

need for a helium particle with positive charge +e 
111 addition, if neutral, atoms are to be built up m the 
way he indicates. In one of his models one ol the 
particles marked 4 is also marked with a dot, and this 
evidently means that it has a charge + e only. Calling 
these particles 7, gluciiium or beryllium becomes <1, 
7, H and its structure appears to be y a H. where 
the hyphens indicate electrons. Its isotope, of atomic 
weight 12, is - 7 - H “ 7 - H . . ., forming a simple ring 
of unit-charged particles. Nitrogen is 2a, y, aH, and 
may have the structure 

a — a / ‘ 

I I ^ ‘ 

.7-7 


Fluorine, instead of having the constitution assigned 
to it by Crehore, may be 2a, 27, 3H, and may have either 
of the two following structures : 

-7-H-H-- 

^ “ IT ® i : 

- 7-H - 

the a's joining up to form a ring, or 
-v-H- . , . 

the two 7’s joining up to the a on the right to form 
a ring. 

Starting from the element of lowest atomic weight 
in each of the groups of the periodic table, I have 
found it possible to build up all the other elements 
of these groups, with atoms of distinctly similar 
structure for each group, and marked differentiation 
between the different groups. This has already been 
carried out up to uranium for nearly all the groups, 
so that hypothetical models, of the correct atomic 
w^eight and atomic number, could now be constructed 
for the majority, and probably for all, of the known 
elements and their actual and probable isotopes. 
Uranium (U.I.) has been assigned the structure 

“ 77 -“, -77-H- 

= 1 Sa 1 Sa ' a -- 

“ 77 “ -77-H- 

forining a ring-shaped chain of thirty-one a-particles 
joined up by two equal chains of 77 particles and 
tw’o other e<jual chains of 77 and one H particle. 
This type of structure may be assigned to elements of 
Group VI. II. Newman Allen. 

3 Lexham Gardens, Kensington, W 8, 

Aug. 26. 


Transmission of Sound of Explosions. 

Readers of Naturiv may be interested to know 
that a Commission appointed a year ago for investigat- 
ing the transmission of sound of exjilosions is arranging 
for an experiment on this subject to take place on a 
day to be notified as .soon after September 23 as the 
weather will jiermit 

On this occasion it is the War-Mmistt‘r of the 
Netherlands who has been able to assist the Com- 
mission by notifying it of the intention to explode, 
on the day to be appointed, some 10,000 kilogrammes 
of perchlorate ol ammonium at 19-30 (western 
European time) , the main explosion will be preceded 
by a small explosion of a mass of 500 kilogrammes 
at 19-25. 

I learn these particulars from Prof. Van Everdmgen, 
director of the Meteorological Service of the Nether- 
lands, who tells me that the countries surrounding 
the locus of explosion — Oldebroek, Eat 52'^ 29' 56" N., 
Long. 5^' 59' 40" E — within 500 kilometres, are being in- 
vited to instruct their observers to watch for evidence 
of the explosion. 

Napier Shaw. 

Sept 18. 
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Research and Razors. 

The incident referred to by Prim qial Irvine 
(Nature, Sept 16, p. 385) may have been in connexion 
with Faraday’s work on special steels These were 
not, I think, a success so fai as their use for razors is 
concerned, so that the prc.sent was appropriate. In 
,any case Faraday had little to comjilam of, since the 
modern manufacturer does not send even razors. 

J. R. Partington. 

45 Kensington Gardens Square, W.2. 

Sept. 16. 
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Human Geography: First Principles and some Applications.^ 

By Makiox 1 . xNewbigin, D.Sc. 


T 'J’ IS a (urious fact that, althout^h "coj^raphcrs arc 
a^^rccd that man’s inlclhficncc and power of 
a({juinn^ and transmitting knowicdfic so diftcrcntiate 
him from animals that it is necessary to distinguish 
between luiman geography and animal ifoography, 
yet, so far as I am aware, little detailed consideration 
has been gi\cn to the question as to the respect.s in 
which his response to etu ironinental conditions differs 
from that of the animals. This is unfortunate, more 
(‘Spec ialK suae, thanks to the biologists, we have a 
lairly clear idia as to the methanism of the response 
m the lattei case 

li, for examjile, we take two familhir animals, .such 
as the labbil and the < ommon hare, we find that, 
(hough belonging to the same genus, and generally 
n'semhlmg e.u h othei m stuMiuic, they show- certain 
minor dillereiKes in bodily lorm and habits fitting 
them lor tlieir res])e(tive environments The bio- 
logists ate broadly agreed that these dilTereiices are an 
<idapti\e response to the dilTerent en\ ironiuents ol the 
two animals. In explaining the c»rigin of that ada))tjve 
res|)onse, most of them lav stress on the iwo factors of 
fixation to a particular environmi'nt and isolation - 
actual or physiologic'al -within it, so that incipient 
variations ate not sw.unped by intercrossing. Now 
when we turn to man, two facts are at once apparent, 
k'lrst , at tlie present time, he does not appear to ic-spond 
to environmental influenc'es b\ .idaptive modific'at ions 
of bodilv lorm Secondly, there was c'ertamly a time, 
belore he had come fully to his heritage, when he did 
so resfiond. ^Ve know this bcx'ause the anthropologists 
me agreed that while man once ran into a number of 
spi'cies and of genera — now all living human beings 
belong to the same sjH-cies, and even the races show 
marked signs of being in process of becoming swanqted 
bv interc lossing In other w'ords, there was a lime 
when there was no human geography, when man leactc'd 
to the sum total ol the eoiiditioiis as an animal does ; 
hut I hat time a[)pears largelv to h.cve passed. 

But there is (ertainU still a human response to en- 
Mrutimenlal conditions. What precise form does it 
lake } 'I'o a eertam minor extent, apparently as an 
inheritance tiom what 1 u'gard as essentially the [ire- 
human period, there is a direct structural response 
But man’s reed response to the surface phenomena of 
the eartli takes the form ol a cminmunal, not an indi- 
\ iclual response. It is the aptitudes which the memhers 
of a community display, the tools wdiich thc‘y use, the 
kind of know'ledge winch they accumulate, tluar mc 3 des 
ol organisation, their tyjie ol material wealth, their 
traditions and ideals, which show the environmental 
inijirmt most closely — far more ciosciv than the colour 
of their skins or the shape of their hcnicls. 

Ihil wiien and how did the change in the two mode's 
of response come about ? To answxT this c[uestion let 
us recall what lias been already said as to the import- 
ance of fixation, and i.solation in the case of animals. 
The surface of ti^e earth is almost mfimlely diverse, and 
what tlie bioicf^isls call natural barriers, the major 
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barriers like deserts, seas, and mountain chains, pr the 
minor ones produced by the transition from one tyjie 
of plant formation to another- -c.g, from the forested 
rivx'r valley to the grass-covered cqiland — separate 
different types of environment, and form obstacles to 
the distribution of most land animals, 'I'here must 
have been a time when grou|)s of men, no less than the 
pigs in the forest or the asses on the steppe, w'ere firmly 
gripped by the physical c-onditions, were isolated from 
other groups, and forced to hec'ome fitted by strucTurc 
and habit for a jiarlicular set of conditions, nr to die 
out. But with his growing intelligence man escajicd 
from this iron grip, learru to make virtually every jiart 
of the surface yield enough for survival, and [irov'c’d 
cajiahle of overcoming even,^ kind of natural barrier 
When ibis occurred ihc old mecliamsm ot udaplalioii 
largely though not complctciy — censed In work. 
Kvmiution then might have ceased also, man might 
have hc'c'ome spcc'ially fitted to no environment because 
fitted for all, il the factors ol fixation and isolation had 
not, in cjuite a different fashion, ohtainc'd a new hold. 

Man ceased, .save m relatively few parts of the earth’s 
surface, to he a c'ontmuous w'aiidcTcr fie setlled down 
alresh on particular parts of it, and tlieic Icxiint to use 
his mcTc-asinglv emmplexx brain not only in utilising to 
their full the natural resources, hul also m inodifving 
the local cxinditions so chat new resources hec'ame 
available. In other words, 1 w'ish to suggest tliat the 
cultivation ot the soil was the grcxit agent in ensuring 
the new type of fixation to a particular arc'a whicli 
onc'c' again made evolution possible But evolution 
now took the form ol inereasuig development ot com- 
munal life, or, in other words, the giowth ol wiiat we 
call civilisation is the [irecise ecpiivalent ol specific 
differcnc'es in plant or animal. 

Kurther, just us, in the c'ase of the .iiiimal, isolation 
IS nc'cessary heiore an iiicapienl species cvin become 
fixed, so III the case' of human cumnnmitics a measure 
of protection trom the inhabitants of neighbouring 
areas— a measure, that is, ot isolation— is essential, 
before civilisation can develop 

Again, m the c'use alike of plants and animals we 
know that where the local conditions are such that the 
inc ipient species is limited to a very narrow area, highly 
specialised forms ot aclaplation may oc'ciir, as they do, 
tor examjile, on many islands, or in isolated mounl.iin 
chains; hut that specialised t)pe of clevciopmcnt is 
assc3ciated with the loss of the capacity to vary, to 
aequirc adaptations fitting the organism for a wider 
area. So in the case of human chniinunitics, where the 
Isolation is too complete the [lower of ada[)tation tends 
to he lost, and such groups, though their c'lv ihsation 
may, along its own lines, he of a highly specialised type, 
are easily overwhelmed when contact with the outside 
world docs oc'cur, just as island animals tend to dis- 
apiiear belore introduced fcinus. 

With these general statements as starting-point, let 
U.S consider some facts in regard to the development of 
civilisation in Europe and the margins of the adjacent 
continents. 

In this area history has seen three successive great 
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foci of ci\ ili^ation, ciu h based on well-marked and 
distinctive geographical conditions. The develop- 
ment of the three types has been .successive and not 
,iinultancous, and there has thus been a steady shift 
in time of the mam focus, a shift we.stward and north- 
westward Tlie three tvjies of human soi ieties alluded 
Lo arc, of ( ourse {a) tlie river \’alley type as re|)resenled 
in baby Ionia and early Mgypt ; (/>) the Mediterranean 
l:\pe on parts of the seaboard of the Midland sea ; (e) 
the forest t\pc of Europe proper, itself becoming pro- 
.^ressivel)' more anrl more inHuem'ed by the greater 
ic(*an to the west, so that forest influences have steadily 
dven way to maritime om's. 

Tt is not necessary to consider the geou;raphv ol these 
ireas in detail but, beginning with bafiylonia and 
Iggypt, 1 should like to [)ut the causes which seem to 
!ne to have promoted fixation ijuite briefly Among 
them we must certainly im lude the jinmitixe natural 
'esources. scanty though these doubtle.ss w'ere. The 
birds of the valley marshes, the relatively small number 
if mammals, the fish of the rivers, must have supplied 
1 certain amount of the animal food. 'I'he date palm, 
in the '['igris-lMiphrates areas at least, would, even in 
its wild si, lie, doubtless yield a fruit oi some value in 
[\w \ cry ('arly days 

but as an important iactor in the development of 
ultivation, 1 would la v especial stress upon the presem e 
)t what the botanists imU the “ open ” plant lormation. 
Native trees, as we know', are very few, the date jxilm, 
me of tlie most clumu teristic, being strictly limited 
in distribulion by its need for water at the roots Eor 
the gre.iler part of the )ear the ground betvvc'en the 
blattered trees is natural!) either devoid of vegetation, 
at is tepresented only by a lew desert plants, but 
liter tlie periodic flooding by the rivers, an abundant 
i^rowth ol vegetation springs up The plants may be 
innuals, tlie seeds of wduch ripen .is the ground dries, 
Lind he doimant till moisture (omes again, or they 
ma\ be bulbous and tuberous foims, having but a shoit 
period ol \egetatue aitivity, but possessing under- 
unmnd stems capable ol withstanding prolonged 
[h(/ii''ht. 'I'he result is that man did not re(|uire to 
[lear land foi crops; Nature pmodnally ( leared it lor 
him fie liad but to m.ike the fairly obvious dedm turn 
that water alone was necessary for the a]iparently 
b.irren soil to blossom like the rose , irom all the choice 
ol pi. lilts whiili the flooded ground offered, he had lo 
pH k out those of some use to him, and learn to sup|)ress 
the rest As lias iilten been pointed out, he h.id no 
need to tiouble greatly about renewing the lertility 
oi his lands, foi the flood-water did this for him. 

So .soon as he had learnt the initial lessons of ( ultiva- 
tion, he was tied to thr area normally flooded at certain 
seasons, or to which he could lead the floc)d-v\at(*r. 
lie intercalated his crops along one of Nature's lines 
of weakness, m a transitional area which pa.sscd periodic- 
allv from one climatic zone to .another, being, according 
to the seasons, either a desert or fertile, 

'I'he bordering desert ensured isolation, and, con- 
tinuing the island metaphor, we may say that it repre- 
simted the sea Its effect was to throw the whole 
energy of the community towards the centre, for the 
periphery formed an area m which the ch.iracteiistic 
mode of life could not be practised. Similarly, it gave 
protection, for it is unsuited to any save a highly 
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specialised culture, which must have been of relativelv 
late origin. So far as it lormed the boundaries ol the 
incipient slate, therefore, the desert constituted a 
bariier preventing the mgiess ol ]iotential foes In 
neither ca.se. of course, w.i', the desirt iim (’omj)lete, 
and the conditions ujistre.im v.iiied m the two are.i'', 
and were, as h.is often been ])omted oul. Irom the jiomt 
of view of safety, on the w'hole less l.ivoui.dile in the 
(a.se of Babylonia th.in in that of l''g\|)l 

As to the third point, it is. 1 think, eas\ to show that 
while the isolation of the aie.is was niai kedlv ( ondiu i\ e 
to the rise of dvilisation .ind to its giowth up to a 
I ertain point, in the long run it bec.ime a danger. 
First, the contrast between thi' bib wliidi ('ould be 
watered and that to which, with tlu' imans .ivailabie, 
w'.iter could not be cariied. w.is e\( eedmglv sharp. 
There w'as little possibility ol .1 gr.idu.il s])read into 
aieas beioming slowlv but piogressiv cl\ diffcient, 
where new aptitudes could be ai (|iiiied, new experience 
gained, and new forms of wealtii stori il .Spei i, ihs.it 1011 
was high within the f.tvoured tr.ict, but the limits set 
b) Nature I'ould not be jiassed 

.\g.im, as has ollen been noted, the londitions led 
necessarily to a centralised and impea lalisiK' lorm of 
social oiganisation. If thcie w.is .1 sh.iip line of 
dem.irc'alion betwee-n the arcMs which could .incl could 
not be watered, there were gieat possibilities in the 
direction of extending b\ .irtifici.d nicMiis the belt civer 
which the flood-water sjire.ul 'I'his involved the 
giaclual growth ol .in elabor.itc' iing.itHm svstem, and 
lor the m.iintenance oi tins a centiahscd power was 
essc'ntial 'I'his brought with it, as a correlated 
advantage, the possibihtv of org.iiiiscsl delenc'e when 
developing neighbouring c ommuiiities .itlemptecl to 
encroach. But it the attack was made' with suflii'iently 
powerlul forces, thc‘ c'cntrahsation iiecame <i menace. 
An attacd^ing foe able to dc-stro) 01 d. image* sc'iiously 
the irrig.ition system c'ould imt olf at its souice the 
basis of pros|)eritv. .ind render rc'c onstnic l ion on the 
old .scvile almost impossible. In other words, the 
community bc'came adapted to artificial conditions 
created bv itsc'lf ; if and when those conditions were 
destroved, the survival of the old c'lilture became 
impossible 

'riirn next to the Mediterr.inean region, that is, to 
the area m which the typical Mediterr.inean climate 
prev.iils In so lat as the native* jilants are concerned, 
this area sliows cert.iin broad gc-nc'r.il tesemblames to 
the river-valleys, with some striking chrierences 'I'liiis 
the characteristic pl.int foimation is allern.itely opc'n 
.uicl closed: closed during the c ook-r season ol the 
year wdien the winter rains cause a biief but intense 
giowth c)f annu.ils and bulbous or tiibi'roiis jil.mts, 
open during the drought of summer when the trees and 
shrubs stand apart from each other witii bare earth 
between, but the eontrast is due, as indic .ited, to the 
rainfall conditions, not to flooding, 'riiere is thusjio 
natural renewal ol fertililv , and ])l.ints which require 
muc'h water c-an only thrive in tlie ccioler season, so 
that growth is less intense than in either the Nile or 
the Euphrates-'rigris valley. 

On the other hand, bec.iuse cif the c limatic' conditions, 
trees and shiubs, alike as reg.irds individuals and 
sjiecies, are far more numerously reprc'sented in the 
Mediterranean region. Here, however, we come to a 
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very curious fact, which, thougfh it is familiar enough, 
does not scein to have been considered in all its bearings. 
This is that, despite the (relative) wealth of native 
species of shrubs and trees, those which are cultivated 
seem to have been for the most part introduced. This 
is apparently true even of the supremely important 
olive. The tree occurs in the fossil state, and the 
olivastcr of tlie mar(uis is believed by many to be truly 
wild, not feral. Yet it would appear almost certain 
that the (uUivateil olive was introduced, into Europe 
at least. 'The same thing is true of great numbers of 
other specie.s, and of all the fruit-bearing trees now 
grown in the area tliere are few indeed wliich can he 
reasonably regarded as having originated there as 
cultivated forms. Now, the deduction that I would 
draw is that the Mediterranean area is one in which 
lessons first learnt elsewhere could be easily practised, 
but one rendered unsuited by the natural conditions 
for the tak-ing of the first steps. 

Man was doubtless first attracted to the area, as in 
the ( use of the river-valleys, l)y the natural resources, 
small thougli these must liave been, even with the 
addition of the sea fisheries. He became fixed to it 
when he learnt that the hill spurs gave safe sites lor 
settlements, wdiile affording caisy access to the slopes 
on which he could carry on his special form of intensive 
cultivation. That form, as already suggested, was a 
derived and not an original one. lie replac.ed the 
native trees and shrubs by useful c'ultivated varieties 
or species, which had, certainh for tlie most part, 
originated elsewhere He intercalated short-lived 
annuals like corn crops and beans along the line of 
weakness indic'ated h\ the periodic opening and closing 
of the natural vegetation. But one of his great diffi- 
culties was always that the absence of much level land 
and the climatic conditions rendered the growth of 
.such crops relatively difficult, much more difficult than 
in the river- valle vs. 

If we think of the early settlements as .showing a 
general resemblanc'e to the Berber villages of the 
Algerian Atlas to-da\, we realise that they were mon^ 
or less isolated from one another, so that the social 
polity was of a wholly different type from that existing 
either in Bab) Ionia or in early Egypt. But, and this 
seems to me important, although the natuial condi- 
tions — especiall) the fact that fertility wa.s limited to 
certain ureas— made a measure of isolation inevitable, 
yet the sea gave a possibility of free mov^ement in all 
directions whit'h was alisent in the river-valleys. 'Thus 
oversea, if not overland, spreading could lake place, 
and the changes in the geograpliical conditions as the 
sea is traversed we.stward are relatively small, not 
outside the limits of ralaplation. Thus we have the 
spread of the higher forms of Mediterranean culture 
from the eastern end of the sea towards the w est, with 
the founding of new settlements of generally similar 
ty^)e to the old. This possibility of free movement 
brought with it a wider range of adaptability, a con- 
stant willingness to profit by new experiences, which 
has proved of enormous value to the world at large. 

But with all its advantages the Mediterranean area, 
as already stated, had the great disadvantage that 
bread-stuffs wTre difficult to produce in quantity. 
Two methods of getting over that difficulty could be 
and were practised. For example, the ancient Greeks, 
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having, it would appear, learnt the lesson from the 
Phoenicians, dared, in course of time, to descend from 
their hill-spurs to the sea-coast, in order to supplement 
the scanty resources of their limited lands by sea- 
trading. After a long interval the medieval cities, 
especially of Italy, did the same thing on a greater 
scale and with the advantage of a wider market. 
Betw’ccn the two periods Rome tried the other possible 
method, that of holding in subjection the areas, outside 
that of the characteristic climate, which were corn- 
producing. Her failure was, at least in part, due to 
geographical causes. The great advantage of the 
method of sea-trading was the increase in the power of 
adaptation which it brought, as a result of the con- 
tinual peaceful contact with other lands and other 
peoples. 'The decay of the splendid medieval cities 
of Italy came when the Mediterranean cea.scd to be a 
great highway of commerce, and the vivifying breezes . 
from the outside world which had swept through it 
took another course — once again, therefore, a civilisa- 
tion based upon a delicate adjustment to a particular 
set of conditions fell when those conditions changed. 

Let us turn next to the third great area where, com- 
paratively late, a complex civilisation grew up, that of 
the forest belt of Central and Western Euri)])e. Here 
the conditions appear relatively so unfavourable that 
man could scarcely have solved the problem of fixing 
himself permanently to particular areas, and adapting 
himself to thorn, were it not for the help of the experi- 
ence gained elsewhere. The great agent in transmitting 
that experience waxs, of course, first the Roman Empire, 
and then the Churcli which was the direct heir of the 
cm])ire. 

The essential clilficulty here was that the character- 
istic plant formation was the closed temperate forest. 
At first sight there appears to be within it no line of 
weakness along whi('h cultivated plants can he inter- 
calated, and the establishment of cultivation seems to 
depend upon the complete destruction of the natural 
vegetation, involving the slow and ])eculiarly laborious 
clearing of the forest. Had the temperate lorest been 
in point of fact as continuous as we are apt to assume, 
the problem would l'iuv’'e been so diflicult that the 
hunter’s life in the forest might ha\e lasted much 
longer than it did. We know, of ('ourse, that there 
were alw'ays “ islands ” in tlie sea of green, and of 
these the most important, from the point ol view of 
tlie development of cultivation, were the loess areas 
and the lower uplands, especially those over chalk. We 
have, therefore, as our starting-point m this case 
scattered settlements m the woods- not c'ompact ones 
like those of the Mediterranean region. As to the next 
stage, the surrounding wood must be regarded from 
two points of view. Initially it formed a protection, 
the protective influence being strongest w'here the 
ground was ill-draincd, owing to the dense thickets 
which covered the marshy ground. But, in contrast 
to both the types of region already considered, given 
the neces.sary tools for the clearing of the land, the 
particular type of cultivation could be extended almost 
indefinitely on the level, while leaving the woods on 
the rising ground to supply the necessary fuel, building 
malprial, and pannage for the swine. This was a greaTc 
advantage, but it meant that the necessary protection 
was soon lost, . 
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In North-Western Europe that protective influence 
ivas peculiarly necessary for ope geographical reason, 

it was on the eastern margin of .the continent for 
another. It was necessary in the west especially, 
because the sea-roasts, owing to the local wealth of 
fish, early attracted population. But in many regions 
those coasts, exposed to the oceanic type of climate in 
ts most pronounced form, were unsuitcd to cultiva- 
tion. At the same time, on account of their sheltered 
inlets, parts of those coasts were well fitted to breed 
1 seafaring folk. Unable, or able only to a very small 
legree, to supplement their natural re.sources by culti- 
vation, having at the same time command of the sea, 
those seafarers tended coirstantly to raid the painfully 
deared and cultivated lands of their more fortunately 
situated neighbours, who, time and again, found their 
mcircling Woods a protection. We must suppose, 
therefore, that the tendency to clear more and more 
land would be checked by this need for the shelter of 
:he woods. 

But it seems to me that we may regard the growth 
jf feudalism, from one point of view, as an adaptive 
Jevice by which the growing agricultural settlements 
obtained, at a price, the necessary protection. Feudal- 
,sm, in the form, for example, in which it grew up in 
England before the coming of the Normans, was a 
neans of ensuring the existence ol a kind of organisa- 
;K)n wliicli permitted (bearing of forest land to go on 
ndefinitely, while diimiiishing the risk of perpetual 
'aiding. 

it was also, more especially in Eastern Europe, 
something more, for it tended to fix the cultivator to 
Jie land. The tendency to wander may be said to be 
ilmost universal in the case of forest-dvvelUas carrying 
111 primitive agriculture. Its wide distribution is 
lue to the great difficulty of maintaining there the 
erlility of the land, more especiallv when exhaicsting 
n'ops, like the different kinds of gram and flax, are 
irown. 

Feudalism helped in the solution of this problem by 
'hec'kmg the natural tendency of the cultivator to 
ibaiidon exhausted lands and move on to new ones, 
but e\ en apart from this particular device, the problem 
)f maintaining fertilit) had to be tackled early in the 
Aest, because the relief made the forest far less con- 
anuous and uniform than in the East. It must have 
leen obvious quite early that it wus not illimitable, 
I'onditions were different in the forest region of the 
East, where the vast, almost uniform plains, the absence 
if well-marked relief, and the breadth of the continent 
Tiade the forest a more permanent and unmanageable 
dement Ilian in Western Europe. Here, thcielore, 
ve find in suggestive ciynbination two peculiar features. 
The first is that the wandering instinct, the instinct 
:hat brought the Slavs from their eastward forest 
lome far into Central and Southern Europe, slill 
lersist.s. It is .said to be quite well marked in parts 
)f Russia, despite all the artificial checks which existed 
inder the old regime. Fart of the difficulty of the 
jlav problem also lies in the face that the effect of the 
labit of small groups of wandering constantly from 
me wmoded tract to another is written large on the 
ethnological map. 

The second peculiar feature is that feudalism, and 
‘eudalism in a very harsh form, .survived here far^ 
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longer than in Western Europe, and in fact, if not in 
law, had scarcely disappeared when the war broke out. 
I would suggest that the great significance of this form 
of social policy here was that it helped to counteract 
the effects of the natural conditions, that it was funda- 
mentally an artificial device for rendering the popula- 
tion stationary, and enabling it to adapt itself to the 
local relief and associated phenomena. 

Now, whatever its value in earlier days, the present 
chaos in Ea.stern Europe shows clearly enough that 
ultimately it checked social evolution, and became a 
serious menace. It was fundamentally the erection 
of an artificial barrier round the ruial c-ommunity, and 
led to the apparent loss of the power of slow' adaptation 
to changing conditions, alike on the part of the over- 
lords and of the freed serfs. 

But in the eastern chaos another fai'tor has to be 
borne in mind. In the Old Russia, south of the 
forested ai'ea, and extending both into w liat is and was 
Rumania, lie the great treeless plains Fai Ls of these, 
as the nineteenth century showed, are I'xtraordinaiily 
fertile and well adapted for cereal produc'tion. But, 
from the point of view adopted here, they siifferecl 
from the enormous disadvantage that tliere is nothing 
in the natural conditions to fix their inhabitants to 
special areas, thus enabling them to accjuire qualifies 
fitting them for life there , nothing to give protection 
from constant inroads from Asia. Eilerally wastes 
for long centuries, tliese plains were foi the* most part 
ultimately incorporated in Tnipc*ri.il Russia, and 
delibcTUtely colonised, often with colonists from a 
distance. Tlie colonists were brought from areas of 
other characters, possessed traditions and aptitude.? 
due to long experience of different gc:ogra|)hic-al con- 
ditions, and were in the grip of a Con eminent wliich 
liad il.self evolved under those conditions. There was 
thus no (juestion of the possibility of the evolution of 
a type of culture bearing the impiint of tlie local 
conditions. 

In conscc[uenre Russia to-day — as well as to some 
extent Rumania- is facod with a double problem. In 
both regions parts of the constituent lands are fitted 
for the mixed coltivation of the forest belt, and in them 
the old social polu:y has shown itself unfitted for modern 
conditions, and a new one has \et to be evolved. 
Other parts, again, have never developed even an 
imperfect socaal policy wliich was a response to their 
own local environment. Their apparent prosjicrity, 
till the outbreak of the w'ar, wxis clue to the fact that 
they were, economically thougli not polilieally, of the 
nature of c'oloiiics in relation to the indusliialised West ; 
tliey were, fundamentally speaking, the equivalents of 
Impel ial Rome’s corn-producing lands in North Africa 
and the Daniibian plains. The chaos in Eastern 
Europe Ls thus having a reflex disturbing effect upon 
the West. The West has lost an important market, 
but that IS perhaps in itself less important than t|je 
fact that over a large tract of European land man and 
his environment have been thrown out of gear, a 
catastrophic condition which inevitably disturbs 
equilibrium elsewliere. Just as in the later days of 
the Roman Empire disturbances in the marginal corn- 
producing lands shook and ultimately overthrew the 
centre,- so are the centres of Western European civilisa- 
tion to-day trembling under the impact of .shocks 
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email. ilin” from the East. We ran well undcrslaiul, 
theieloK'. how it is that there are those who belie\e 
that the torus of ( ivilisation is destined to imdert^o 
another shilt. and that llie day of the predoniinanee 
of \orth-\\'estern Europe is drawinif to a doM* 

'I'he suhjci t is not one whic'h ('an lie discussed here 
I hit it I m.iy sum up hrieflv the points I ha\e been 
tr\aii;,f to make, 1 would sa\ that the human ^eo5,;rapher 
should have before* liim a tw'otold purpose First, he 
should stri\e to show that the deductions whidi the 
biologists ha\e slowly and jiainfull) laid down in the 
eoiirsi' of the last sixty \ears apjily, thouj^h with an 
essential differenie — which rc(juires (aretiil definition 


— to the life of man. Secondly^ he should use his 
precise knowledge of the surface of the earth to work 
out detailed applications of those deductions. In 
other words, human "coj^raphy is the bioloiry of man, 
and, on account of man’s vast ])ower of modifying his 
en\ironment, necessitates a fuller knowledge of that 
environment than can be recjuired of the biologist in 
the narrower sense. Investigations along these lines 
would, 1 think, promote greatly the interests of 
geography as a whole, both by making dear to the 
general public its value and in justiKing th.at intensive 
studv of the surface relief and the assoc lated phenomena 
whidi must always remain its basis. 


Educational and School Science^ 

Tfy Sir Richard Gregory 


'"T''flF Ivducalional Sciem c* Section of the Rrilish 

Assoc Mtion, which attains its majoiitv this vear, 
was established to coiisolid.Ue the claims staked out 
by woikers in different educational provinces, and 
])romote common interest in their developinent as a 
whole As I'rof fl. F. .\rmstrong explained at the 
ojiening meeting, it was projiosed to devote attention 
to education m all its branches with the object of 
introducing ''C lentific c oncc'jitions into eveiy sphere of 
educational activitv ; that is, conceptions which imply 
such exact .end jirofitable tre.itment of a subject as 
should come from lull knowledge* Fducational science 
signifies, howc'ver, muc h mo c* th.in methods of teac lung 
orthetheoi v of the* c urric ulim. It mv oK es c onditions 
of phvsical, menial, and moial iiealth, with their mani- 
lold tv fies .uid \ .iri.it ions, and the determination cjf the 
most apiiropriate, and therefore most effec'tive. factors 
of growth <it every stage of development. In its 
present stage educational science must be largely 
empirical, but in this respect it does not differ from 
meteorologv. lor example , and the law.s which govern 
the ])erpetually varvmg contents and conditions of a 
child’s mind are not muc'h less precisely known or 
ai)phc*d than those bv which atmospheric* changes are 
determined. 

Jvdueation ni.iv . therefore, be definc'd as the deliberate 
adjustment of a growing human being to its enviion- 
inent ; and tlie scope and c liar, ic ter of the subjects of 
instruction should be detei mined by this biologic.il 
principle. What is best for one r.ic e or epoch need not 
l>e most ajipropriate tor anothc*r, but always the aim 
should be to give the jnipil as many jioints of contact 
witli the world arc/und him ,is may be profitably 
developcxl dm mg ins sc hcxil '.iiecr This does not 
mean, of course, th'* his vision is to be confined to 
contempoiaiy necessities or his thoughts to provincial 
or even national fields The resources av.iilable tor 
his instruction and guidaiu'e comprise the wisdom and 
experience of the past as well as the jiovver of the 
present, and in their extensive and varied character 
they,povv provide teac'hers with educational o[)i)or- 
tunitils richer and fuller than those of anv' oth(*r period 
oMhe world’s hiAory. Literature and art form noble 
cl^ains of tlie heritage into whic ii the c hild of to-day 
i^'born, but they were mostl> pl.inted long ago, and 

* I'rom the presidential addrc'ss delivered to S«‘clioii L (Edu. .ilional 
Self me) of the British Association at Hull on Sept. 7 

NO. 2760, VOL. no] 


their shapes have not been alterc'd much in modern 
times. Sc ienc'c has, however, transformed the* whole 
landscape entrusted to it, ami the realm of its pro- 
duetivity is continually extending. It is a kingdom 
potent witli possibilities for good or evil — an inlientanc*e 
which c'annot be reriouneed and to let any of our 
cbildren giow up unfamiliar with their entailed posses- 
sion IS to neglec't an otivious duty. 

'I'he esseiiti.d mission of school science is thus to 
prepare pujiils for civilised c iti/ensliip by revealing to 
them something of the beautv and the jiower of the 
world in which they hvxy as well as introducing them 
to the methcxls by which the boundaries of n.itur.il 
knowledge have lieen extended and Nature herself is 
being made subsea vaent to her insurgenl son. W'e live 
in a different world to-day from that of iiiediev.il times, 
when the triviuni of grammar, Ic^igic*. and rlietorie, witli 
the quadrunnm of anthmetie, geometrv , niiisie and 
astionomv , ('omjirised tlie subjects c a com[ .etc 
c'diication m the sc lenees as well as m let ^s — difierent 
indeed from what it was onlv a centii ^ ago. 'i’he 
influenc e of sc'ienc'e is now iill-pervacling, ,md is manife.st 
in all aspects cif human activity, intellectual and 
malc'ria!. Ac c.|uainlafic e with sc'ienlific* ulcais and 
methods and applications is forced upon everv one bv 
existing ( ireumslanc'cs of ei\'ihst*d hie with its facilities 
for lapid transport by air, land, or sea, ready corii- 
niunic ation by telephone or telegraph, and other means 
by wlmli .sp,iee and time have been brought under 
control and rn.in has assumed the mastership of his 
phvsic.al and social destiny .Science permeates the 
atmosphere in which we live, and those who cannot 
breathe it are not in biological adjustment with their 
enviionmc'nt — are not adapted to survive m the 
inocleru struggle for existence. % 

School mstruetiori in science is not, therefore, in- 
tc'iided to prepare tor vmc'ations, but to equip pupils 
for life as it is and as it .soon may be. It is as essential 
for intelligent general reading as it is for everyday 
practical nec'd.s ; no ('ducation can be comj)lete or 
liberal without some knowledge of its aims, methods, 
and results, and no pupil in primary or secondary 
schools should be deprived of tfie stimulating lessons 
it affords In such schools, however, the science to be 
taught should he science for all, and not fur embryonic 
engineers, chemists, or even liiologists j it should be 
science as part of a general education — unspccialised, 
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therefore, and ^vithout reference to proi?pectivc occupa- 
tion or profession, or direct connexion with possible 
university courses to follow. Less than 3 per cent, ot 
the pupils trom our State-aided secondary scliools 
proceed to universities, vet most of the stieme courses 
in these sc hools are based upon syllaiiuses of the tvpe 
of university entrance examinations- -svllabuses of 
sections of phvsics or chemistry, botany, /oolou) , and 
so fortli — suitable enoutfh as prelimmarv studies ol a 
professional type to be extended later, but in no sense 
re[)rcsenting in scope or substance what should be 
plai ed belore youn^^ and receptive minds as the scientific 
portion of their general education. Such teac him^ 
excuses the attitude of many nuKjerii Galhos amon}.! 
schoolboys caiin<^ “ for none of those tliinj^s.” The 
needs of the many arc sacrifii'cd to the interests of the 
few, with the result that much of the instruction is 
inept and futile vvhetlier judyed by standards ol en- 
h^htenmc'iit or of stimulus. Excejitional pupils may 
piofit b\ it. Init to others, and particularly to tc'ucliers 
of literarv subjects 111 the school cnirric ulum, it olten 
appears trivial 01 sordidlv prac'tic'al, and is usually 
spiritless — a means by winch man may ptin the whole 
world, but W'ill lose Ins soul in the process. 

T'his impression is not altogether nnju.st, and tlie 
teaching of recent years has tendc'd to acc'entuate it. 
The extent oi school scieiux^ is determined by what 
can be c ov'cred liv personal observation and experiment 
- a ininciple sound enough in itself lor training in 
socMitific inc'thod, Imt altogether unsuitable to define 
the boundaries of science in gener.il education. \’'c-t 
it IS so usi'd Every science examination qualilving 
for the First School Certificate, winch now represents 
subjec'ts normally studied up to aliont sixteen veais of 
age, is mainly a test oi practicid ac-(]uamtanc c with 
facts and principles enc'ouiitered in particular hmitcil 
fields, but not a single one affords recognition ol a 
broad and ample course of instiuction in science such 
as IS recjuired in addition to lalioiatory vvoik 1 Juive 
not file slightest intiiition or desire to suggest that 
i])iactical work can be dispensed with m the te.iclnng 
ol Ui, ’ scientific subject, but 1 do urge that it becomes 
a leli h when it controls the range of view ol the realm 
ol natural knowledge capable of being ojiened lor the 
best ecluc ational ends duiiiig school file 

It IS now generally recognised by educationists that 
up to the age of about sixtecm years there should be 
no spu lalisation in school studies. 'I'he bust School 
Ibxamiiiation was organised wuth this end in vu-w, and 
seven examining bodies have been ajjproved by the 
Foard ot Education to test the result' ol instiuction 
given in (i) Ivnglish subjects, (2) languages, (3) mathe- 
matics and science, which constitute the three mam 
groups in which canchclates are expected to show a 
reasonable amount of attainment. The number of 
c'andidates wdio presented themselves at examinations 
ol the standard ol First School (Vitific'ates last vear 
was about 42,000; and of this number, 12,500 took 
pafiers in sections of jilivsic's, 13.000 in cdiemistry, 
j 1,400 in botanvx 5000 physics and chemistiy c'ombmed 
under experimental science, 113 natiural history ol 
animals, 31 geology, and 3 zoologvx 
These numbers may lie taken as a fair representation 
of the sc ience subjects studied in most of our sec'ondary 
schools, and they suggest that general scientific teaedv- 
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ing is almost non-existent. Hotanv is a common 
subject in girls’ schools, but the instruction in science 
for bovs is limited to parts ol physic s and chemistrv . 
The former subject is usu.illv divided into nu'chanics 
and hvclrostatic s ; heat; sound .md light; and 
elec trie ityand magnetism ; .mil c andid. lies .ire expected 
to reach a reasonable st.inikiid in two ol these sections. 
'I’hey may, therefoie, and often do. lisive school when 
their onlv introduction to sdciic e is that represented 
bv tlie studv of mcx'hanii s and heat, .uid wathoiit the 
sliglitest knowledge ol even suc h a common mstiument 
as an electric bell, while the evei-i'hanging earth 
around them, and the pl.ice ol man m it, icmam as 
fxiges of an unopened book The\ ask for bread, and 
are giv'en a .stone, (leneral science loveiing a wide 
field is prac ticallv unknown as a school subject, and 
even general plivsiis rarely finds a place in the curiicu- 
liim because cjuestions set m examinations are. to cjuote 
trom the (‘ambridge Locals Kegul<dions, “ pi incpially 
such as will test the candidate's knowledge ot the 
subjec't as gamed Irom a course of c xpi'iimental 
instruction." 

One or two examining bodies have mtiociui'cd gc’neral 
science svllabuses ('ovcrinu the ludmunts ol phvsic's 
and chemistiv as well <is ol plant and .inmial hie, but 
evem in these cases most ol the subjec Is must be studied 
cxpcTimeiUally. and no pl.uc is found ha anv other 
means o| acciuumg knowledge. The resnlt is that lew 
schools find it worth while trom the point ol view of 
e.xamination sue c esses to attenijit to c ov er sm h sc'hcmes 
ol weak. Moreover, no clear jamcijile cvin be discerned 
by which the svll.ibuses aie c onsti ui'ted. General 
science should be more than an amorjihous c'ollec'tion 
of topic's from physics and chemistry, with a little 
natural historv thrown in .is a soj) to biologists It 
should provide for good leading as well .is tor educa- 
tional observation and expciiment ; should be human- 
istic as well as scientific' 'I'he subject which above 
all others has this double aspec t is geogr.iphv , so trulv , 
inclecd, is this tlie case that m the hirst School Examina- 
tions It mav be offc'ied m either the Iviighsh or the ^ 
Science group, A school course wfim h would ('over all 
till' science rec|uucd for the study ol gc'ogi.iphy c'on- 
ceived as a branch ot knowledge c'oncerncxl with the 
natunil environment of man and the inter-relations 
between him and those circ'umst.im es would not only 
be educational m the- broadest sense, but wc)uld also 
b(' the best groundwork for effective teaching of 
geographv. historv, and other humanistic' studies. It 
would make science a natural part ol a vertebrate 
educational c'ourse mslcMcl of spec lalised and exclusive 
as It tends to be at present. 

It cannot be reasonably suggested that the order m 
vvliic'h the usual .sc'ctions of jihvsics arc- jii escribed has 
anv relation to mental growth, or that the tojiics 
selcc ted from them are such as appeal to earlv interests. 
Few pupils ot their own volition wish to determine 
specific giavities, investigate the kiws ot motioif, 
c-nlculate specific and latent heats, and so on. at the 
stage ol instruction in scienc'e at which these matters 
are usuallv studied, and from the point of view of 
educational value most of them would be more jirofit- 
ably employed in becoming acciuamted with as wide 
a range as possible of c'ommon phenomena and every- 
day things — all considered as cjualities to stimulate 
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attention instead of quantities to be measured with an 
a('curary for which the need cannot be seen and by 
methods which easily become wearisome. The 
“ Investigators ” appointed by the Board of Kducation 
in 1918 to report upon the papers set in examinations 
lor the First School Certificate were right when they 
expressed their opinion “ that the early teaching of 
physics has suffered from too great insistence on more 
or less exact (juantitative work, to the neglect of 
(jualitative or very roughly quantitative experiments 
illustrating fundamental notions.” By the prevailing 
obsession in regard to quantitative work the pupil is 
made the slave of the machine, and appliani'cs become 
encumbrances to the development of the human spirit. 

When instruction in science was first introduced into 
schools its character was determined by insight and 
conviction rather than by mental needs or interests ; 
so later, w'hen practic al work came to be regarded as an 
essential part of such instruction, its nature and scope 
represented what certain authorities believed pupils 
should do, instead of what they were capable of doing 
with intelligence and purpose. Practical chemistry 
became drill in the test-tubing operations of qualitative 
analysis, and the result was so unsatisfactory from the 
points of view of both science and education that when 
Prof. Armstrong put forward a scheme of instruction 
devised by him, m which intelligent experimentation 
took the place of routine exercises, acknowledgment of 
its superior educational value could not be withheld, 
and for thirty years its principles have influenced the 
greater part of the science teaching in our schools. 

Prof. Armstrong’s particulttr contribution to educa- 
tional s< ionce consisted in the production of detailed 
schemes of work in which these principles were put into 
practice. Ideas are relatively cheap, and it needs a 
master mind to make a coherent story or useful 
structure from them. This was done in the courses in 
chemistry outlined in Reports presented to the British 
Association in 1889 and 1890, and the effect was a 
complete c'hange in the methods of teac'hing that 
subje^v^ “ The gjeat mistake,” said Prof. Armstrong, 
“ th#' made hitherto is that of attempting to 

teaiSSjl^l-, elements of this or that special branch of 
science^what wo should seek to do is to impart the 
elements of scientific method and inculcate wisdom, 
so choosing the material studied as to develop an 
intelligent appreciation of what is going on in the 
world.” One feature of heuristic instruction empha- 
sised by its modern advocate, but often neglected, is 
that whi(‘h it presents to the teaching of English. 
Accounts of experiments had to be written out in 
literary form describing the purpose of the inijuiry and 
the bearing ot the results upon the questions raised, 
and wide reading ol original works was encouraged. 
A few years ago English composition was regarded as a 
thing apart irom written" work in .science, but this 
should not be so, and most teachers would now agree 
viith the view expressed by Sir J. J. Thomson’s Com- 
mittee on the Position of Natural Science in the 
Educational System of Great Britain that “ all through 
the science course the greatest care should be taken to 
insist on the accurate use of the English language, and 
the longer the time given to science the greater becomes 
the responsibility of the teacher in this matter. . . . 
The conventional jargon of laboratories, which is far 


too common in much that is written on pure and applied 
science, is quite out of place iff schools.” 

Wlien heuristic methods are followed in the spirit in 
which they were conceived, namely, that of arousing 
interest in common occurrences, and leading pupils to 
follow clues as to their cause, as a detective unravels a 
mystery, there is no doubt as to their success. No one 
supposes that pupils must find out everything for 
themselves by practical inquiry, but they can be trained 
to bring intelligent thought upon simple' facts and 
phenomena, and to devise experiments to test their 
own explanations of what they themselves have 
observed. It is impossible, however, to be true to 
heuristic methods in the teacliing of science and at the 
same time pay addresses to a syllabus. A single 
question raised by a pupil may take a term or a year 
to arrive at a reasonable answer, and the time may be 
well sjient in forming habits of independent thinking 
about evidence obtained at first-hand, but the work 
cannot also embrace a prescribed range of scientific 
topics. Yet under existing conditions, in which 
examinations are used to test attainments, this double 
duty has to be attempted by even the most enlightened 
and progressive teachers of school science. There can, 
indeed, be no profitable training in research methods in 
school laboratories under the shadow of examination 
syllabuses. Where there is freedom from such restraint, 
and individual pupils can. be permitted to proceed at 
their own speeds in inquiries initiated on their own 
motives, success is assured, but in few schools are such 
conditions practicable ; so that, in the main, strict 
adherence to the heuristic method is a policy of per- 
fection which may be aimed at but is rarely reached. 

A necessary condition of the research method of 
teaching science is that the pujiils themselves must 
consider the problems presented to them as worth 
solving, and not merely laboratory exercises. More- 
over, tlie inquiries undertaken must be such as can 
lead to clear conclusions when the experimental work 
is accurately performed. It may he doubted whether 
the rusting of iron or the study of germination of beans 
and the growth of seedlings fulfils the first of these 
conditions, and the common adoption of these subjects 
of inquiry is due to custom and convenience rather than 
to recognition of what most pupils consider to be worth 
their efforts. It needed a Priestley and a Lavoisier to 
proceed from the rusting of iron to the composition 
of air and water, and even such an acute investigator 
as Galileo, though well aware that air has weight, did 
not understand how this fact explained the working of 
the common suction pump. 

The mission of school science should not, indeed, be 
only to provide training in scientific method — valuable 
as this is to every one. Such ‘training does cultivate 
painstaking and observant habits, and encourages 
independent and intelligent reasoning, but it cannot 
be held in these days that any one subject may be used 
for the general nourishment of faculties which are 
thereby rendered more capable of assimilating other 
subjects. Modern psychology, as well as everyday 
experience, has disposed of this belief. If the doctrine 
of transfer of power were psychologically sound, then 
as good a case could be made out for the classical 
languages as for science, because they also may be 
taught so as to develop the power of solving problems 
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and of acquiring knowledge at the same time. When^ 
therefore, advocates of particular courses of instruction 
state tltat they do not pretend to teach science, but are 
concerned solely with method, they show unwise in- 
difference to what is known about educational values. 
Locke’s disciplinary theory — that the process of learn- 
ing trains faculties for use in any fields, and that the 
nature of the subject is of little consequence— can no 
longer be entertained. It has now to be acknowledged 
that information obtained in the years of school life 
is as important as the process of obtaining it ; that, in 
other vords, subject matter as well as the doctrine of 
formal discipline must be taken into consideration in 
designing courses of scientific instruction which will 
conform to the best educational principles. 

So long ago as 1867 the distinction between subject 
and mctliod was clearly stated by a Committee of tlie 
British Association, which included among it.s members 
Prof. Huxley, Prof. Tyndall, and (anon Wilson. It 
was pointed out that general literary acquaintance with 
scientific things in actual life, and knowledge relating 
to common facts and phenomena of Nature, were as 
desirable as the habits of mind aimed at in scientific 
training through " experimental piiysics, elementary 
chemistry, and botany.” The subjects which the 
Cornmittee recommended for scientific information, as 
distinguished from training, compreliended “ a general 
description of tlie solar system ; of the form and 
physi('al geography of the ‘earth, and such natural 
phenomena as tides, currents, winds, and the causes 
that influence climate ; of the broad facts of geology , 
of elementary natural history with especial reference 
to the useful plants and animals ; and of the rudiments 
of physiology.” If we add to this outline a few suitable 
topics illustrating applu'ations of science to everyday 
life, we liave a course of instruction much more suitable 
for all pupils as a part of their gent^ral education than 
what is now commonly followed in secondary schools. 
It will be a course which will excite wonder and stimu- 
late the imagination, will promote active interest in 
the beauty and order of Nature, and the extension ol 
the Kingdom of Man, and provide guidance in the laws 
of hc.ilthy life. 

The purpose of this kind of instruction is, of course, 
altogether different from that of practical experiment 
in the laboratory. One of the functions is to provide 


pupils, with a knowledge of the nature of everyday 
phenomena and applications of .science, and of the 
meaning of scientific words in common use. Instead 
of aiming at creating apprerialion of scientific method 
by an intensive study of a narrow field, a wide range 
of subjects should he presented in order to give exten- 
sive view's whieh cannot jiossihly hi‘ obtained through 
experimental work alone. The objeet is indeed almost 
a.s much literary as scientific', and the early lessons 
necessacy for it.s attainment ought to lie within the 
capacity of every qualified teacher of English . Without 
acquaintance with the common vocahitlary of natural 
science a large and increasing body of current literature 
is unintelligible, and there arc ckissic'al seientifie works 
which arc just as worthy of study in hotli style and 
substance as many of the English texts jire.sciihed for 
use in .schools. We all now' accept the \ icw that .science 
students should he taught to express themselves in 
good English, hut little is heard ot the e(|ual necessity 
tor students of the English language to possess even 
an elementary knowledge of the ideas .nul terminology 
of everyday science, W'hich are \ital elements in the 
modern world, and it is the business ol literature to 
present and interpret them. 

It may he urged tliat knowledge obtained through 
dc.sciiptive lessons has no sc'ientitic reality unless it is 
derived from first-hand experience, and this is no 
doubt right in one sense ; yet it is well to remember 
that science, like art, is long, while sc'liool lile is short, 
and that though practical lamiliarity with scientific 
things must be limited, much ))l(>asure and profit can 
be derived from becoming acquainted with what others 
have seen or thought. It is true that w'c learn from 
personal experience, but a wise man learns' also from 
the experience of others, and one purpose of a de- 
scriptive .sc'icnce course should ho to cultivate this 
capacity of understanding what others have described. 
As in art, or in music, or in literature, the intenticm of 
school teaching should be mainly to promote apprecia- 
tion of what IS best in them rather than to train artists, 
musicians, or men of letters, so in srience tlie most 
appropriate mstnic'tion for a c lass as an entity must 
1)0 that whic'h expands the vision and c'reatcs a spirit' 
of rcverenc'e for Nature and the power of man, and not 
that which amis solely at training scientific investi- 
gators. 


The Royal Botanic Gardens, Kew. 


^PIIE area occupied by the Royal Botanic (jardens 
^ of Kew, as we know them to-day, mainly the 
result of the union of two demc.snes, both of them 
famous in a horticultupil s^nse long before they c-ame 
to he associated in particular with the science of botany. 
These two demesnes were, first, the grounds origin- 
ally attached to a house in the Old Deer Park ol 
Richmond known as Ormonde Lodge, Richmond 
Lodge, and finally, when it came to be occupied by 
George II. (then Prince of Wales) about 1721, as 
Richmond Palace ; secondly, the grounds belonging to 
Kew House or White House, a dwelling that stood 
near the present Kew Palace, and which, after being 
occupied by the families of Bennett, Capel, and Moly- 
neux, came into the possession of Frederick, Prince of 
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Wales, in 1730. On the death of George H. in 1760, 
both properties came under the ownership of his grand- 
.son, George IH. At that time they were divided by 
an ancicnt bridle-path known a.s ” Love Lane,” which 
ran from Richmond Green to a horse-ferry over the 
Thames at Brentford. George III. obtained Parlia- 
mentary sanction to close Love Lane, with the oblitera- 
tion of which, in 1802, Richmond Gardens and Kejv 
Gardens became the larger Kew Gardens we know at 
the present time. 

In the aero-photograph here reproduced we are 
looking almost due north, and most of the area shown 
belongs to the Kew Gardens of the eighteenth century. 
It is bounded on the east by the Kew Road, some of 
the villas of which are shown towards the top right-hand 
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(orncT (jI tli(‘ |)uture II is on this area that all the 
plunt-houscs, MULscuniSjUnd other buildings are situated. 
Km limond (l.irdens were bounded on the west by the 
'riiaincs, and [i.irt of their site is tlic thieklv wooded area 
shown towards the top lelu-hund (ornei of the photo- 
graph. 

t'ndi'r ()neen ( arolme, consort of Oeorge 11 ., Rich- 
mond (jaidcns hctanie famous loi the (ostK and elabor- 
ate oi)eMlM)ns she (arried (»ul tluTe. .She built Merlin’s 
Caxe, the Hermitage, and various temples and other 
stnutures all ol which disa})[ieared soon alter (ieorge 


It was here that his friend Dr. Bradley, afterwards 
Astronomer Royal, made his two imjwrtant discoveries, 
the aberration of light and the nutation of the earth’s 
a.xis. Kew^ House wms pulled down in '1802, but the 
site of the observatory and Bradley’s discoveries is now 
marked by a sun -dial. 

The foundation of tlie Botanic Garden at Kew' has 
to be credited to Augusta, Prini ess of Wales and 
mother of George 111 . Ihider the superintendence of 
Lord Bute, about nine acres were laid out in 1760, the 
portion devoted to herbaceous plants, then called the 
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HI. came to the throne K\cn Ruhmond Lodge itself 
was razed to the ground in 1772. 

Tlie old Kew Gardt us had a longer and more interest- 
ing historv. John E\elyii made several references to 
them in his Diary In August 1678 he records that the 
gardens had the “ choicest fruit of any in Isngland,” 
and under the dale Fehruar\ 24, 1688, he wTote, “ we 
went to Kew to \M.sit Sir llenrc ('ajicl’s whose oraiigerv 
ajid myrtetiini are most perieetly kept ” From the 
acLounls of I'Bclyn and others it apjiears certain that, 
even 250 \ears ago, Kew' w'a.s one ol the best gardens 
in Faigland. 

Sir Ilenry ('apel died in ihph. and the property 
desc'ended to his grand-niece, the wile of Samuel 
Molyneu.x Molyneiix had a taste fof astronomy 
and converted part of Kew House into an observator). 

' NO. 2760, VOL. 1 10] 


Idiysic Garden, being arranged on the then newly 
devised Linnaean System. Wiliam .\iton, a pu})!! of 
Philip Millei of ('helsea and afterw'ards the author of 
the “ Flortus Kewensis,’’ was appointed head gardener, 
and Sir William Chambers., the architect of Somerset 
House, ercs ted a number of temples and other huikimgs, 
of which .several, including the Pagoda, are still con- 
spicuous features of the place. 

Bctw'een 1760 and 1841 Kew- had a period of brilliant 
succe.ss and one of decadence. Princess Augusta died 
m 1772 and George 111 , substituted Sir Joseph Banks 
in place ol Lord Bute as unofTicial director of the 
Botanic Garden. Banks was largely interested in 
the fortunes of the garden until his death in 1820, and 
his association with it no doubt was the chief agency 
that ultimately gave it the premier position among 
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botanic or the. time^ . M wera 

despat^id to being Francis 

Massdn, Avhb .went to SoutH m 1772! ' ^ ‘ '4' 

After the death of George III. as well as that of 
Btuiks in 1820, the gardens gradually declined in efli- 
cipey and repute, until at the accession of Queen 
Victoria there was a serious danger of their disappear- 
ance altogether as a botanic establishment. However, 
a committee of inquiry, headed by John Lindley, 
reported strongly in favour of their continuance and 
further development, and in 1840 their control was 
vested in the Commissioners of Woods and h'orests. 
In 1841, Sir William Hooker was appointed director, 
and thus was inaugurated the second great period m 
the history of Kew. 

During the last eighty years the area devoted to 
botany and horticulture has increased from about 
15 acres to 288 acres. Its work as the botanical centre of 
the British Empire and for the distribution of economic 
plants to all onr colonies and possessions is ^^cll known. 
To the public generally it is, of course, best knowm as a 
popular resort. Nor must its place as a training school 
in horticulture be forgotten, especially for curators of 
Colonial and Indian Botanic Gardens and superin- 
tendents of public parks at home. No better testi- 
mony of its value to the Empire can be adduced than 
that of Joseph Chamberlain, then Colonial Secretary, 
in the House of Commons on August 2, 1898 : I do 
not think it is too much to .say that at the present time 
there are several of our important colonies which owe 
whatever prosperity they possess to the knowledge and 
experience of, and the assistance given by, the authori- 
ties at Kew'.” 

In pure botany its chief work has been the preparation 
and publication of Floras of British posse.ssions— a 
botanical survey of the Empire. Bcntham and 
Hooker jirepared their “'Genera Plantarum ” at Kew. 
and the monumental “ Index Kewensis ” was compiled 
there. The Herbarium contains some 2,500,000 
specimens and the lilirary upwards of 24,000 volumes. 

Turning to the more conspicuous objects in the 
accompanying illustration, the one that catc'hcs the 
eye first is the Pagoda (A). This was erected by Sir 


William Chambers ip 1761-2 ; it has ten storeys and 
is J63 feet high. From its summit the Crystal Palace 
is usually visible and, with a favourable atmosphere, 
Windsor C-astle. During the coal strike in the spring 
of last year all the more lofty buildings as far as St. 
Paul’s could be seen. 

The Temperate Hou.se (B) is a strueture of three main 
compartments, the large central one, built in 1862, 
being devoted largely to the cultivation of Australian 
and New Zealand trees and shrubs, the smaller ones, 
built 1897-1899, to Himalayan and subtropical ones. 
The North Gallery (D) contains 848 piniitings of flowers 
and tropical and subtropical vi'ge tut 1011 by the late 
Marianne North j both the paintings and the buildings 
were presented by her to Kew' in 1882. The Flagstaff 
(E), which appears merely as a tlark streak in the 
illustration, was presented by British ('olumbia, and 
is 214 feet high, 2 feet 9 inches in diameter at the base, 
I foot in diameter at the summit; at the time of its 
erection In October 1919 it weighed 18 tons 

The Palm House (F), where tropical ])l.ints, such as 
palms, cycads, pandanads, bamboos, and bananas, are 
grown, IS an iron structure built 1844-1848, It is 
362 feet long and 66 feet liigh in tlu‘ eenlre. The 
Orangery (H) is one of Chambers’s buildings and w'as 
erected m 1761. The orange trees originally housed 
there were transferred to Kensington Palui'c in 1841, 
soon after Kew became public projicrty. It is now 
known as Museum III. and contains exhibits of exotic 
timber and miscellaneous objec'ts. 

Kew Palace ( 1 ), once known as tlie Dutch House, is a 
red brick, Jacobean dwelling, built by Samuel Fortrey 
in 1631. By his grandson it was sold to Sir Richard 
Levett, who was Lord Mayor of London in 1700, and in 
1781 it was purchased from the Levetts by George HI., 
who used it as a dwelling for himself and his large family 
when the Court was at Kew. His sons, the Diike.s of 
Clarence and of Kent, were married in one of the rooms, 
and his wife, Queen (diarluUe, died there November 17, 
1818. It is now open to ilie public who visit the 
Gardens, but is not attached in any scientific sense to 
the establishment, containing only mementoes of the 
Royal Family. 


Obituary. 


Dr. R. H Codrington, 

I N the fulness of )ears, at the age of ninelv-lwo. 
Dr. R, H. Codrington, the apostle of Melanesia, 
has passed aw'av. AUct a distinguished Oxford (.'incr 
he became Fellow ot Wadham ; soon afier, he joined 
Bishop Patteson and • afterwards lived \\ith Bishoj) 
Selwyn at Norfolk Island. After thirt\-t\vo years’ 
.service in the Melanesian mission he returned to 
England and became ^icar of Wadhur.st and Pre- 
bendary of Chiehi.“Stcr. A friend who knew liim well 
describes him as “ the soundest ol scholars, kindliest 
of teachers, most practical of .saints, most genial and 
tolerant of friends.” He will be remembered as the 
first and greatest ethnologist and linguist who studied 
the people of Melanesia, llis lame resUs on two great 
books — “ The Melanesian Taingiiagcs,” and “ The 
Melanesians, their Anthropology and Folk-lore,” 
published by ,tlie Oxford Press in 1855-1891. Tli^,^l^ 


former laid the foundation of the scicntifie knowledge 
of the sjieeeh ot that region ; the second is invaluable 
to the anlhroyiologist as giving the first and fullest 
account of religious beliefs. Di. CodiingLori was also 
the discoverer oi the prineijile of Manii, which has 
played a leading part m the exploration of savage 
religion since he made it known to the cvorld. 


The Chcmiher Zeitiing for September 5 announces 
the death on August 7 of Pi of. Emilio Noeltin^, 
for many ^'ears Director of the Chemual School at 
Miilhausen Prof. Noclting was an autliority on 
dye-stuffs; he was born on June 8. 1851, at Porta 
Plata, San Domingo, and after study at Zuridi he took 
up his position at Miilhausen in t88o In the issue 
for September 9 of the same journal the death i.s 
announced of Prof. E. Bergmann director of the 
Chem'sch-Techniscbe Rcicbsanstalt, Berlin, ^ 
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Current Topics and Events. 


SiAGNAiiov ol trade in the year 1921 is responsible 
for a situation in the Ainciican dyestuff mdustry 
rescinbJin<^, in many respects, that which prevailed 
in tins country Firms engaged in the maiiiitactnre 
of coal-tar ilerivativcs numbered 201, of which 74 
produced colouring-matters with an output of 
39,000,000 11) , while the sales exceeded 47,000,000 
lb. I'hus the domestic consumption of that year 
was in part supjilied from the large stocks carried 
over from the previous year’s abnormally high pro- 
duction NeveitlielchS, it is satisfactory to note that 
progiess was made in the direction of a wider range, 
many dyes of greater complexity and more specialised 
application being produced and marketed lor the 
lirst time 111 the United States ; although such 
materials do not make substantial additions to the 
bulk of luoduction, they aie essential factois in the 
development ot a tlomishing domestic' industry 
h'urther encouragement follows from the i ircnni- 
stance that m the vcsir i<)i | tiie United States im- 
ported nearly pj, 000,000 lb of d>es and produced 
only G, 000, 000 lb , almost entiicly from German 
intermediates 'I'here are still ic([uiiemc‘nts which 
have to be met frc)m foreign sources, however, 
^,c)t4,op_) II). being impoited in pimcipally 

from Gi'Vinany (48 jh'v cent) and Swit/eiland (41 
per cent ) , wFile tins iiuantitv' exceeds by 511,^54 lb. 
the amount impoited 111 Kjco, the avoiagc price has 
fallen fiom 17 dolKirs for that yeai to 1 3 dollars for 
IIJ21. Smuiltam'onsly, the ])rice of domestic d>es 
has f.illeii Irom .in aveingc ol i’0<S dollars per lb m 
1920 to 83 cents m 1921 Idom an American stand- 
point, the most disturbing feature of the yi'ar under 
review' is the diminution of exports, the value ol 
winch has falliMi from 29,833,591 dollars m 1920 
to 6,270,131) dollars in 1921 ; tlx* total exports 
thus fell below' those of the year 1917, when the 
fust i onsiderable expansion of the domestx' dye- 
niamifactuniig industry from pre-war dimensions 
wa.s noted 


Sent I'Xr to the sam tion of Parliament, tlie Ministry 
of Agriculture is putting forward a further scliemc for 
the drainage of agiicuHural laud as a measure towards 
the relief of unemployment, es])eciaHy m niial dis- 
tricts. It IS estimated tliat last winter not le.ss tlian 
340,000 acres were leheved ol flooding 01 water- 
logging, but a lar greater art*a is ,slill m need of 
drainage. 'I’lie scheme is desuned lor the improve- 
ment of artoiial drams and watercourses, and grants 
cannot be made in aid of such v\ork as tile-dtaiiung or 
the cleansing ol field ditches The w'oik must in all 
cases be comiilctod by March ir, 1923, as no public 
ilioney will be forthcoming after March next All 
schemes from Drainage Authorities must be submitted 
to the Ministry before December i,and from (’ounly 
\gncul 1 iiral Committees before December i() As 
the mam objei t to be achieved is to get unemployed 
men rapidly to vvq^ the Ministry does not intend to 
let any imnecfl^^^formalitic!^ stand m the way of 
.chemys put into op^ation promptly 

VOL. I 10] . 


The Journal of the Royal Society of Arts for August 4 
contains the three Cantor Lectures recently delivered 
before the Society by Mr. C. Ainsworth Mitchell, on 
" Inks," It IS sixty-five years since a communication 
was made to the Society on this subject — the jirevious 
one being a paper by Mr. Underwood in 1857. The 
lecturer traces the use of inks as far back ns 2697 ^ 
the date of an old Chinese nianusciipt m v\hich is 
described the process of making Chinese mk from 
lamp-black and glue. Iron gall inks are known to 
have been used in tins country as early as the ninth 
century a d. 'I'he use of indigo in blue-black ink 
was introduced m tins country in 183G by Stephens. 
Aniline dyes were certainly used in inks more than 
forty yeais ago, but their presence m the inks in 
entries m old family Bibles put forw'ard as proofs 
that damiruits for old age pensions were seventy years 
old, has several tunes been fatal to the claim Docu- 
ments alleged to date fiom 1719 to 17<)2 m support of 
a claim to a baionetcy were proved to be vvuttt'n with 
ink containing aniline dyes, and thereiove wane 
cetlamly very much more recent 1’he manufacture, 
properties, sophistication, analysis, and legal aspects 
of the use.s ol inks of various kinds wcie discussed liy 
the lecturt'r. 

\Vl have already leferred m these columns to the , 
formation of L’lnstitut d’0})tique and tlx* pubhcatioq^' 
of the Revne d'Optiquc m b'ranee These measures 
have been taken m order that she may manulacturo 
all the optical mstrnments she requires at borne, in- 
stead of imj)orting them The July I'.siie of the 
Bulletin of the Socicto irFiicourageinent pour I’ln- 
dustrie nationalc* contains a report on the first two 
V ears’ w'ork of the Institut Accoiding to this icport 
the* seivic.es of the Institut are likely to be in great 
demand in the near future*, and the acconimodatioi^ 
at prc*S(*nt piovidcd must be exleiuh'd Aloie instiuj 
monts for the piactical woik ol students aie ic(|mredf 
and lime must be allowed in the thioe yeais’ t nurse' 
for laboratoiy work it is hoped that the publication 
of the lecture courses will reduce Ihi* time of attend- 
ance at lectures and thus pi ovule the additional time 
required in the laboratory, 'khe researches v\hich 
the optical industry ie(]nc'sls the institut to eairy 
out are increasing in number and importance and 
show that it meets a leal need 

d ill', fourth centenary of the first circumnavigation 
of the world v\as celebiated at Gix'tana, near San 
Sebastian, on September 7 Giietana was the birth- 
place of Juan Sebastian del Cano, who succeeded 
to the command of Magellan’s expedition after the 
leader was killed m the Idnhppmos, He returned to 
Spam m the Vittona on September 0, 1522 An inter- 
national fleet of twenty-one ships assemblpd in the 
bay to take part in the centenary celebrations, at 
which Great Britain was represented by Rear-Admiral 
W S Nicholson in If.M.S. Cnra(oa. A service m 
the old church was followed by a pageant depicting 
the scenes which took place on del Cano's return. 
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The King of Spain laid the foundation-stone of a 
monument to commemorate the voyage. 

After a journey of some 25,000 miles and an 
absence of almost a year, the Quat has returned 
with the members of the Shacklcton-Rowett expedi- 
tion, and entered Cawsand Tlay, Plymouth, on 
Septeniber 15 According to the Times, valuable 
hydrographical work has been carried out m the 
Antarctic and around South Georgia and h'lephant 
Island, and a large-scale map of (ajugh Island pre- 
pared. The highest point on the lattei has been 
named Mount Rowett. In the Enderby Quadrant a 
point was reached farther south than the extreme 
latitudes reached by Biscoc and Bcllinghaiiscii, but 
.severe patk-ice prevented the exploration of Enderby 
Land Much nu'teorological data were collecttsl. A 
new Imd of the tinch spei les and <i new tree resc-mbling 
an acacia weie discoveied on (iough Island The 
Quest procei'ded to Poitsmouth, arriving on September 
18, and LommarKh'r h'. Wihl reciivt'd a telegr.un of 
welcome lioni the Jving , referring to the loss of Sir 
El nest Shackleton, the King said “ Vour record of 
arlnevcment and the indomitable spirit displayed by 
all members of the exjK'dition wen' in ('very way 
\\(»illiv of his great exanpile ” 

Proi<. T, Bvinsiow will dclivei a Icctiiie to the 
Royal Aeionautical Society (at the Roy.d I'mted 
Service Institution) at 5 30 on Thuisda^, Octobei 5, 
on ■' The Work of S V L.inglcy ” 

n'ld'. twenty-fifth annual Tiaill -Taylor \r('morial 
f cc'tnre ol the Royal 1 'hotograplnc Sexu'ty will be 
(h'hvered by Dr I^ S Clay on 'fnesday, October 10, 
at 8 o'clock The subject will tie, “The Develoj)- 
ment of tlic Photogiaphic Lens lioin the Histoiual 
point of View ” 

T I following (oiiises of fiee public (irc'sh.iin 
I T ectin ‘S will be delivered at o’clot'k <it Giesham 
I (k)Uege, Dasmgliall Strci't, EC on October 17, 18, 

' TO, 20 Astionoiny. by A K lliiiks , on Octobei 
24, 25, 2C, 27 -Physu, by Sir R. Armstrong-Jones ; 
oil Novc'tnber ip 15, ib, 17— (h'oinetiy, by W H 
Wagsialt 

Mr E 1,1 o.vard Gill has been appointed by the 
Civil Seivue C'omimssioiu'is to fill tlie vacant Assist- 
antship in the Natural llistcjry Department of the 
Roval Scottish Museum, halmburgli. Mr. Gill has 
alieady had inu.sc'um* exjx’nencc in fa'icester and 
?ilanchester, and lor almost twenty yi'ars has bec'ii 
ni chaige of tlic Hancock Museum at Nh'vvaastle- 
on-1'ync. 

A coNr]:RrNC]': of representatives of some Iwx'iit}' 
of the smaller engineering societies has Ikhmi arranged 
under the auspices of the S(x u'ly of Engineers, to In' 
held on September 20 at the Engineers Club I he 
object of tlu' meeting is to consider, and if thought 
advisable, to inaugurate an Association of 13 nLish 
Engineering Societies. Accouling to the draft con- 
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stitntion of the proposed Association, there would bc' 
no individual members, the constituent soeu'ties 
functioning as such; each s(3ci('ty, howewer, would 
letam its mdependoncc. It is piojiosed to issue a 
journal or transactions m which all papers read 
bcfoie constituent societies would 1x' jmnlt'd and the 
expenses met by capitation grants liom the societies 
concerned. Fuither particulais of the nict'ting and 
tlie j)ropcvsals can bc obtanu'd from tlu^ Sec ret. 11 y of 
the Society of Fngiiu'ers, 17 \hc'toiia Sliei't, S W.i. 

Ri-.i'icKKiNr. to the obituary not a e of Di Alexander 
Graham liell in N.viUki. of August 12, p 225, Mr 1 '. 

1 )e T.aiKl, of the Hubbard Memorial 1 fall, \\ aslunglon, 
DC, infoinis us that tlic Ikistou newsp.ipers of 
Monday, November 27, 1870, tell the sloiy of trans- 
mitting speech on the juevious day about 200 miles 
from Boston through Eortlancl to Salem , the /hx/on 
P()i.l stated Unit the “voice ( oidd be heard with 
considor.iblo clearness nft('r h.iving ji.i^sed over this 
giT'at disiaiici', tint owing to the imiii i onsh notion 
of tlu' telephone's for the duty lequiied ol them a 
dislmctiu'ss was not attanu’d whu h would allows 
a convc'i sat ion to lie cairu'd on ’’ Mi Di Land also 
states that other ri'c'ords show that miie, 1 \ul hnt was 
Slice essfully ti.nisrmtted in 1871) a dntaiue ol i gj 
miles We behevu', hc)w«'ver, that in tluj lust (om- 
mercial jjiospeclns (d tlu' t(’lc'j>hone is'au'd, it w.is 
stated that 20 miles was the limit .d whuh tlu' com- 
pany would establish telc'plionx' , on account ot 
distoiiion omimcnial telc'phony .it gie.itei distance's 
[ wc.ni1d have been impossible with tlu' apjiatalns tlieii 
in use, though possibly words wcie tiMnsmitted 
1 13 miles so eaily as i8/b 

OiiR knowledge' of the organs and sense' of smell 
and (-)f odoious substances is dcfcctiv .uid w hat there 
IS nc'c'ds systc'inatisation Mi J 1 1 Iveimeth has 
rc'cc'iillv i>ublislK‘(l in Osiinrs ((Jlivc'r and Lovd 2s 
net) tlie first instalment oi a bibliogiaphy of the 
subject of 300 items winch should prove useful to any 
one dc'siimg to find lus way into tlie si atteu'd liteia- 
tnre Theie are indexes of subjects and of species c^f 
animal 

d'lii- Almistry of xXgriculture and Idshenes has 
rc'Ceutly issued m collccte*! fcarni the Icallets dealing 
with disc'ascs of animals and msec t pests ot iiuit trc'cs. 
'I'he two sc'iie;? are now available in liound form 
(“ ('edict tc'd Lea lit ts can Diseases of Animals,’’ is.; 
“('tiUcctc'd Leaflets on Tnseet I’ests ot I'lnit Trees,” 
lod) SiKcc'ssful treatment and prevention, whetlier 
it be of animal or plant dist'ases. di'peiids upon early 
and accurate diagnosis fca' the corrc'c t identihcation of 
the symptoms of any complaint it is neces-ai y to liave 
accurate mformatioii available lor releiciue. Tim 
leaflets ot the Ministry are written with this object m 
view as well as to supply instructions lot the best 
treatment 'fhe information ('ontamecl m these two 
booklets has been bi ought thorough! v np-to-date, 
and, in many cases, now and better illustrations lliati 
those vvluch accompanu'd tlie older leaflets h.ive been 
provided. 
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The reference in Nature Of S^temher is, p. 324, 
to the excellent series of wireless telcpborie receiving 
sets which are being placed on the market by the 
IVIctropolitan Vickers Co., Ltd., * contains a state- 
ment which, if uncorrccted, might lead to misappre- 
hension regarding the completeness of the apparatus 
sent out by the company. In referring to the 
simplest uf the sets, the remark was made that it 
was not clear whether the battery was contained in 
the case 'I'he set in question, however, is fitted 
with a crystal detector, and therefore no battery is 
required , and, indeed, this is one of its chief advan- 
tages In the case of the more expensive valve sets, 
all the necessary batteries arc included with the 
a]iparatns, for the company makes a special point 
of the fact that every ontlil is sent out complete 
111 every icspc'ct. 
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■ . V '^hftve ‘receiv^ fropi L^lip '^Michael, , Ltd. 

of wireless 

tele^'ai[>h ihd telephone apparatus’ cov<frin^ ^ con- 
siderable range, and including not only comply 
receiving sets of various types, but also extensive lists 
of component parts and accessories from which 
amateurs and others can make up equipment to cover 
any requirements on a moderate scale. We notice in 
particular a very Ipw-priced two-valve receiving set 
for short wave-lengths which should fulfil the require- 
ments of broadcasting but can easily be converted 
to longer wave reception and greater sensibility when 
desired. Some of the apparatus listed has been 
purchased from the Disposals Board and is offered 
at favourable prices, and a few items are marked 
German captured material, transformed as new. ^ 
quantity of accessories for transmitting as well as 
receiving apparatus is included. 


Our Astronomical Column. 


Mars —An micrcsting example of the somewhat 
iiiuisual atmospheric cotiditions exhibited on Mars 
at this apparition is described bv K. C, Slipher (Pub. 
Asl. Soc I’acific, Ang 1922). This was a large white 
equatorial spot situated at the south end of Mar- 
gnritifcr Sums ; it was about 800 miles long, 400 
miles wide, and comparable with the polar caps in 
brilliancy, thoiigli sliglitlv more yellowish. There 
was no trace of it on July 8 , it was very biilliant on 
July i), on July 10 it was larger but fainter, and 
crossed by two greyish streaks , on July ii it had 
spill into thice sepatato portions, of which only one,’ 
to the light of Margantifer Sinus, remained on July 
12. t)n Julv 13 and 14 the region had r<‘sumed its 
normal aiqK'aratice Whitish patches are frequently 
scon near the limbs, but they generally disappear 
near the cential meridian, indicating that they are 
morning 01 evening mists or hoar frosts. This great 
.spot, on th6 other hand, persisted m full strength 
throughout ,thc Martian day. The article is lUus- 
* ^y'j^wings and photographs, the latter being 
■ttfibale, but fully conllriumg the changes in the 
^-■the spot, which was probably cloud or mist 
|(earancc shows that conditions on the planet’s 
, e arc bv no means .so stagnant as some assert. 

Prof W H Pickcnng cxintributcs an article on the 
planet to J^opidar Aslronomv (Aug. -Sept. 1922). It 
is in reply to one by Prof Poitcr, and lays stress on 
the' broad d.irk band that is visible round the melting 
polar cap . he gives good loasons for thinking that 
this is water, nut ( arbon dioxide, and conclndfS that 
the clay-temperature, even lU'ar the poles, is above 
freezing point, while at the equator it may use to 
(say) Go"' J''. lie notes the green colour of the 
“ Maria ” after tlie uieltmg of the polar caps, which he, 
in common with many astronomers, ascribes to some 
form of vegetation, another indication of a tempera- 
•tiirc above freezing point. From the frequent 
presence of cloud or mist near the terminator, he 
conjectuies that the nights are generally cloudy, 
which would temd to mitigate tlie seventy of the 
night frosts. He notes that Prof. Campbell’s spectro- 
scopic observation (quoted by Prof. Porter) clid not 
prove the com plet i^ Ab sence of vvatcr-vapoiir, but only 
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:0TAT10N. — ^'I'he determination 
i.the sun is an old problem, 
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first formulated by Carrington, who studied the 
motions of spots as they moved across the solar disc. 
As sunspots are confined to middle and low latitudes, 
the law, based on actual data, was restricted to these 
latitudes. I'he spectroscopic method of deterrmna- 
Uon was a great step in advance, because a law could 
be deduced which could be extended to the solar 
poles Spectroscopists have, until recently, been some- 
what in difficulty with their results, for determina- 
tions at different times by different, observers have 
resulted m formuke which did not agree. 1'hc fact is 
that a law formulated from observations made at, 
say, sunspot minimum is not applicable at a sun- 
spot maximum, because the movements of the 
vapours in the solar atmosphere vary from year to 
year. This question of the variability of the sun’s 
rotation during a cycle of solar activity was raised 
last year by Prof. Newall fMon, Not 11 . A. S., vol 82, 
p. loi), and in the current number of the same pub- 
lication (vol. 82, p. 47Q) Dr. Halm now clearly shows 
that “ the same law of rotation of the reversing layer 
can be expected only under similar conditions of 
activity." He shows a very impressive senes of 
curves, illustrating the angular velocities for about 
every ten degrees of solar latitude lor each year from 
igoi to 1914, excluding 1910. In these the angular 
velocity increases rapidly from sunspot minimum 
(1901) to sunspot maximum (1905), and then more 
slowly (lecreases to sunspot minimum (1913) ; the 
amplitude being much more pronounced for high 
than for low lieliographic latitudes These results 
are based on oliservalioiis made at Upsala, Edin- 
burgh, Mount Wilson, and Ottawa. 


Sunspot in High Latitude. — A small sunspot was 
noted at Mt. Wilson on June 24 in latitude 31° north, 
longitude 8"" east No spot has been seen in such a 
high latitude since December 1919, and it is con- 
sidered to be the first spot of the new cycle. It will 
be remembered that the equatorial spots of the 
expiring cycle continue for a year or more after the 
commencement of the new' one, so that the actual 
minimum may not be reached till next year. The 
above spot w'as of negative polarity, whereas most 'of 
the single northern spots in the expiring cycle were 
positive. This is a further argument, though not a 
decisive one, for the spot belonging to the new 
cycle. 
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Research Items, ^ 


' Date of Stonehenge. — In the September 

issue of Man Rear-Admiral Boyle T. Somerville dis- 
cusses a previous article in that journal by Mr. Stone 
on the date assigned by Sir Norman Lockyer, tlirough 
astronomical means, for the building of Stonehenge. 
He points out in detail the limitations which surround 
the dating of prehistoric monuments by means of 
bearings of sunrise or sunset. There arc also at 
Stonehenge two circles, one apparently considerably 
more ancient than the other. Neither of these stands 
on the arc of a true circle, and consequently it is not 
possible to discover the acclirate centre, nor any given 
diameter of either of them. The remains of the 
earthwork vallum do not lie on parallel lines, nor does 
either wall appear to be straight. A difference of 
' date of 1 000 years is effected by the movement of the 
observer of only one foot to loft or to right of what 
may originally have been the true point of observation 
within the circle. The result is that the attempt to 
date either of the circles at Stonehenge by the azimuth 
of the midsummer sunrise is useless, as the present 
condition of ruin of the monument is too great to 
lay out from the ground-plan of either circle an 
orientation line of sufficient accuracy. If the 
orientation towards Silbury Hill can be considered 
a jirobabihty, as it was by' Sir Norman Lockyer, the 
limits of dale given by him, namely 200 years on 
either side of i08o b c., arc justified for whichever 
circle to which it related. 

Arab Art in America. — The University Museum, 
Philadelphia, is in fhe fortunate position of being able 
to spend largely on additions to its collections. In 
the March issiu* of its Museum Journal, Mr. G. B. 
Cordon describes some examples of Arab art which 
have recently been acquired. Two mosaic fountains 
of fifteenth -century vsork are cliarniing, and aic 
appropriately placed in a room decorated with a 
wonderful wooden door with carved ivory inlay from 
fourtcentb-contnry Cairo. The ornamentation of this 
door IS singularly beautiful, the style combining small 
pieces dove-tailed together, the result of the scarcity 
of large blocks of suitable wooil in P-gypt. There 
aie also some (’xamplcs of Rhodian, Damascus, and 
Samaikand tiles, whic'h are finely reproduced in 
(.olom to ilhi.strate the article Mr Gordon giv'es 
some useful notes on the de\elopmeiit of Arab art, 
especially in connexion with the taboo of human and 
animal forms prescribed in Islam. At Postal, near 
(\uro, a rubbi.sh heap in the town, abandoned in the 
thirteenth century for the present capital, has yielded 
some curious fragments of eaily Arab pottery, of 
which examples aie also reproduced in colour 

Origin of Animal Pigments. — That animals in 
general are, directly or indirectly, dependent upon 
green plants for their supplies of energy is one of the 
most widely recognised generalisations of biological 
science. The importance of chlorophyll in the 
animal economy, however, seems to be by no means 
limited to the problem of food-supply. It is extremely 
doubtful whether chlorophyll is ever actually formed 
by the animal body it.self, but it is very extensively 
taken in with vegetable food, and then apparently 
forms the basis from w'hich a large number of animal 
pigments are built up, including the widely distiibuted 
respiratory pigment, haemoglobin. Such, at any 
rate, is the finding of Mr. John F. Fulton, Ji., who 
contributes an interesting paper on " Animal Chloio- 
phyll : its Relation to liiemoglobin and to other 
Animal Pigments ” to the current number of the 
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Quarterly Journal fif Microscopical Science (vol. 66, 
Pt. II ). It woulcf appear from these results that 
a vast number of animals are dependent upon green 
plants for their ability to can y on the fund ion of 
respiration as well as that of nutrition. 

Sources of Vitamin A.— In tlie Biochemical 
Journal (vol, xvi,, No. 4) a paper appears under tlie 
names of H. L. Jameson, J. C. Drummond, and 
K. H. (toward, giving an account of the wwk in 
which Di. Jameson was engaged at the time of hi.s ' 
death. Previous woik by the other two authors had 
shown that vitamin A is produced in green plants by 
the action of light Animals are appaieiitly unable 
to make it for themselves, ami since the liver of fishe.s 
is one of the best sources of this vitamin, it was of 
interest to follow the course of its tiaiisfer to this 
place. In the present paper it is sliowii that a pure 
culture of the diatom Nitzschia prodiK.i's the vitamin 
under the action of light Various molluscs were also 
found to contain it m considerable amounts. In a 
further paper in the same number of the journal, 
Prof. Drummond, Dr. Zilva, and Miss ('oward show 
that the small organisms of animal nature making up 
the plankton on which small fish feed contain vitamin A 
in abundance, no doubt derived from the diatoms 
on which the plankton feed I hus the cycle m manne 
life is complete. Whether this vitamin is identical 
with that preventing the onset of rickets is made 
somewhat doubtful by a paper m the Journal of 
Biological Chemistry, vol. 53, p. 293, by McCollum, 
Simmoiids, Becker, and Sliiplcy, in which it is shown 
that the vitamin A of cod -liver oil can bo destroyed 
without depriving the oil of the substance which 
causes utilisation of calcium and its deposition in 
the bones. It may be that it is tJiis “ vilanun " that 
is produced in the human infant under the action of 
light. 

Anomauou.s Storm Tracks — A communication is 
made on this subject to the U ,S Monthly Weather 
Review for March by Mr. F. If. Bowic ot tlie U S. 
Weather Bureau. The author critkises iho. explana- 
tiojt of the paths of cyclones given in the le.xt-books, 
and lemaiks that it would simplify the w'ork of fore- 
casters if cyclones behaved in an orderly manner. 
The patlis are shown of five exceptionally erratic 
cyclones, and especial care has been taken to ensure 
the accuracy ot the charted positions of the storm 
centres Die erratic jiaths given trac’erse the eastern 
tlnited States ; one storm w^as of West Indian origin. 
Each of the tracks formed one or moie loops, and in 
forming the loop the turning in all cases was counter- 
clockwise Some notes on the erratic jiaths of the 
storms are added by Prof. A. J Henry, chielly wTtli 
the object of stimulating discussion. Ho notes that 
the temporary blocking in the palli of tlie cyclone 
takes place in. the neighbourhood of water surface, 
and in each case of temporary blof'kiiig, except in 
that of the West Indian storm, pressure rose over 
the Canadian Maritime Provinces. 

Climate and Photography. — An article by Ml* 
H. G. Cointhwaite on this subject appears m the 
U.S. Monthly Weather Review for .March, The wide 
variations in the strength of daylight with the time 
of <lay, season of the year, conditions of the sky, 
and with latitude and altitude, as well as the effects 
of temperature and humidity on pliotographic and 
chemical processes, are recognised and discussed. 
The actinic light is naturally brightest when the sun. 
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is at 01 n<*ar the zenith, and it dims rapidly with 
mt reused ohlujiuty of its rays. The seasonal vanation 
due to tins cause i.s said to be too often overlooked 
or uiidt restiniated by amateur photOf(raphors, the 
strengtli of the light being about' twice as great m 
suinmet as in lab* aiitiiinii or winter. It is nienfioned 
that during heavy laiiifall the light is phot ographit ally 
.stronger than in densely cloudy weatJier witliout rain, 
due to the light rellected from the falling raindrops 
Tropical daylight is ass(*rted to be about twice as 
strong photographically as summer daylight in lati- 
tude .p) . and .about four times as bright as winter 
dayhglit at this latitude 'J'he light is much brighter 
along the sea coa-^t than inland Chemical ai.tivity 
in developing and lixing piocesses is greatly increased 
with high temperatures, and correspondingly retarded 
with luw ti'iuficratuies Photogiaphic films anti 
prints may be subjected either to high temperatures 
or high luiniidity without excessut* deterioration, 
but not to both in combination Both prints and 
films an* said to deterioiate rapidly in the moist 
tropu s, but tho.se developed and fixed under tropical 
conditions have a gieater permanence in the tropics 
than tliose developed and printed in the temperate 
zone and subsequently taken to the tropics. 

F.i.i I I me \L l<i sisi ivi I y OK Sii'ia.s ondi-r Stress 
— The ri'ienl reseauhes of Ihidgman have shown that 
under hydiostatu pressuie tin* lesistnily of steels 
decreases, while* the earlier woik of loinhnson on 
stretched stc'c l wiics showt'd that nndc'r tension le.ss 
than the c-l.istic limit the resistivity increased 
Accouhng to tlic* May issue of the Science Kepoits 
of Sendai I niveisity, Mi Sm-iti h'likut.i has, under 
the direction of I’roi ilond.i, carried the observation 
of the clIc'M c)l tension cm lesistivity beyond the 
eltisiic Imiil, and h<\s .succeci.l<-‘d in showing that up 
to slressc's c)l the* oidei of 3 'H)c) kilograms per sq cm , 
steels with vaiioiis carbon contents increase in 
rc'sistivitv I I I 10 “percent per kilogram per sc| cm 
of tensile strc'ss, the jiropoitionality contiiimng past 
the shouldc‘1 of the* stress-strain cuive. In all cases 
about <)o per c cut of the observed change of resistance 
of the siK-cimeu was due to its elongation and cross 
c ontractip^,. 

II — \'olume i\ of " Kxpeiimental 
Peyiciits" has leceiitly been pub- 
lisHH^PThc (bass Tecbnokvgv nepartment of flu* 
UiifflwRry of Shellield 1 1 comprises a sei ics of reports 
by Dr ^\' J*^ S riirnei and bis stall, princqially on 
the inthieiue of ahiinmium on .sodium and sodium 
calcium trisihc ate glasses. Aluminium is shown m 
the lirst paper, No \’ 1 I , to facilitate manipulation 
in lamp-woi king and to assist in preventing dcvitritu a- 
tioii. 'J'he second papc*r on the* eltect of aluinmmm 
on the a nut*, ding tcni])eraturc m less convincing, as 
it neglects cjuestions ol time .ind lates ot cooling 
Pelouze’s c onclnsion that as aluminium is substituted 
for sodiuin tlie density increases, is reversed m paper 
IX , donsiiy and refraction both apjiear to dimmish. 
Careful stiiiing has evidc'iitly been necessary to detect 
the small variations recorded In determining the 
theimal c-xjiansion eltect of silica and sodium oxide 
m sodium silicate glasses, a silica factor value vc*ry 
(bltcrcnt from that of Schott has been obtained in 
the nc*xt paper, No XV.. the cffcit of aluminuim on 
thermal expansion is considcicd, but further research 
is cvidenth recjuircd 'J'wo of the most practical 
papers deal with the relative adv^antages and dis- 
advantages of limestone, burj;|L^ lime, and slaked lime 
in commcni glass batches c-oiitaining .soda ash and salt 
cake.'** The shrinkage, porosity, and other properties 
of British fireclays arc discussed m paper XXIII 
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Comparison is made with one foreign clay only, the 
German Grossalraerode. In view of the present 
conditions it might have been well to include several 
of the French clays which compare favourably witjti 
Grossalmerode. Ihjllowmg tw'o papers on lime- 
iTia,gnesia gla.s«;es, a general report on glass and one 
on the refractory materials, both by Dr. Turner, are 
reprinted. The glass industry is to be congratulated 
ujxm its close association with the University of 
Sheffield and the Society of Glass Technology 

Fhoiogkarhic Sf-nsitometry and Testing — The 
Washington Government Printing Office has issued 
No. 439 of the Scientific Papers of the Bureau of 
Standards cm the " Sensitometi-y of Photogiayihic 
Emulsions and a Survey of the Characteristics of 
T’lates and Films of American Manufacture," by 
Kaymond Davis and I' M. Walters, jun For several 
years the Bureau of Standards has made measure- 
ments of the characteristics of photographic light- 
.sen.sitivc materials, aiming at uniformity m the 
standaiilisation of methods, so that the results by 
various workers may be directly comparable. The 
pre.seiit paper gives details of the principles involved 
m photographic sensitometry atid testing generally 
as mtroduced by Ffurter and Drilllcld and published 
over and over again during the last thirty years 
Pci haps It IS desirable to restate them to reiuh*r the 
paper more complete The methods of the Bureau 
are more original. Their light sonn.e is a (> to 8 volt 
Ma/da C automobile headlight with a special blue 
glass filter, giving 2*73 canclle-pow'er and the colour 
of average yearly noon sunlight at the latitude of 
Washington 'J'he principal ot 1 u*r deviation fioni 
H and 1) methods is that the Bureau of Stanclaids 
delines the spi'ed of a plate as 10 divided by the 
inertia, instead of 34 divided by the inertia as adojited 
by Hurter and Dnlficld to fit in with their acLinometer 
For coloui .sensitometry a replica grating is used with 
a slit 2 inches long, and the exposure is graduated by 
a disc W'lth sintahly curved apertures that is rotated 
close in front of the .slit, 'riic methods of making 
other tests arc fully described Ajipeiided are 8b 
charts, each dealing' with a single plate and giving 
three characteristic ( urves representing the lesiilt of 
development for 3, b, and 12 minutes lespectiv ely, a 
contrast development curve, a fog contrast curve*, “the 
fog being exclusive of the glass and gelatnu*, ri sjiectro- 
grani show'ing colour sensitivi'iioss, exjiosuie factors 
for several colour filb'rs, speed, extent oi the straight 
jiart of the characteristic ciuve, and the resolving 
power estimated by a standardised method Only 
sensitive materials made m tlu* IMited States, and 
piactically all of these, are discaisscd 

SlO'VRATION OK IsUlOKl.s Ol' T,r \1) — Til the 
Scientific Piocecdings of the Royal Duhlm Society 
for August (voi xvn N S. No b), Drs 'I'. Dillon and 
R. Claikc and Mr. V, M llmchv describe some pre- 
Imiinary experiments on the separation of the isotopes 
ot lead by a chemical method 'J'he process is based 
on the reaction, between lead Oiloride and an organo- 
magnesuim compound : 

iPbCla ) jMgRX PbRj+2MgCF l-zMgX^+Pb. 
Hotfmann and Wolf m 1907 had already found 
that when lead chloride containing radnim-D reacted 
with magiie.sium phenyl bromide, most of the radio- 
activity w'as found in the metallic lead separated by 
the above reaction, and tins w'as confirmed. With 
the tw'o portions of lead separated, the atomic 
wx'ights 207*1 and 207-3 or 207-4 found, and it 
IS considered that the diffen'nt isotopes of lead are 
not identical in their cliemical properties m the 
reaction cho.sen. Further experiments are in progress. 
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Potato Trials 

OIR DANIEL HALL, CBR'f Scientific Adviser of 
the ^Ministry of Agriculture, presided at the 
public inspection at Ormskirk on August 24 of the 
eiglith scries of annual trials of new potato varieties 
for immunity from Wart Disease [Symhitrium cmio- 
bwticimi) In addressing the important gathering of 
growers and scientific workers, Sir Daniel expressed 
the view that the disease must inevitably spread over 
the whole of Great liritam. The only known pro- 
tection against the disease is to plant varieties which 
are immune from its attacks , unfortunately the most 
popular of the varieties at present grown are not 
immune. 'J'he production of new immune varieties 
with good cropping, cooking, and keeping qualities is 
therefore essential, and it was with the view of enabling 
raisers to ascertain whether their new productions 
would resist the disease that these trials were begun 
in 1915. In that year 94 stocks were sent for test ; 
the trials have been largely developed by the Mmistiy 
of Agriculture, and since 1920 have been earned out at 
the Potato 'Jesting Station of the National Institute of 
Agricultural Botany 'I'his season 2500 stocks were 
planted In an attempt to keep the spread of the 
disease within bounds the Ministry issues annually a 
list of nev\ varieties which have proved immune in 
the trials Only listed varieties may be planted m 
infected soil, or sent awav from infected <ireas for 
seed puipost's Hefon* a varu'ty is regarded as immune 
it must have been giown at ()rmskirk tor two con- 
s(\utive seasons without succumbing Supphunent- 
ary one-year trials of sm.ill stocks (not exceeding ten 
tubers) of sec'dlings are conducted for the information 


at Ormskirk. 

of raisers, but these trials are not taken into ai'coiint 
by the Ministry in diawmg uj) tlu' list of iinmunes. 

It is apparent trom the lesults of the last two 
seasons that the ivunfall alfects tlu,' incidence of the 
disease In the dry summer of 1021 the disease 
appeared very late, and its attacks wctc less severe , 
this season, with much lain, the disc'ase has appeared 
earlier and i.s very marked (J£ tlie 01 new stocks 
that arc being tested for the second sea.son, lo have 
.so far succumbed, though they esi.iped l.ist year 

'I’here are 123 stocks under trial for tlu“ lirst tinu' 
this season. 58 have aheady suciiimlied and 48 
cannot be distinguished fiom pieviously existing 
varieties. 'I'he number of varieties entered as new 
but m fact identical with oldei varieties is, however, 
much smaller than in previous yeais owing to the 
acthdties of the Synonym ('onmntti'i’ of the National 
Institute of Agricultural Botany. I he one-year seed- 
ling trials occupy 1700 of the 2300 plots, and 500 are 
jilantcd with .stocks of cstiibli.shed vani ties lor demon- 
stration purposes 

'I he Institute is al.so conducting, foi the second 
vear, trials to cstabhsli the relative dates ol maturity 
of nine iiiqiorlaut first earlv varieties, aiul tin* m- 
flueiice of source of seeil on date of malm ity and yield, 
'L'ho tiials aic composed ot Ihiee i heijiiei bo. nils, one 
('onsisling of all <» stocks drawn tiom 8 dilloient 
distrii ts, one of all q stocks fiom one district, and 
the third of one stock drawn from all 8 distncts 
I'he results should also be of valm* 111 iiuluatuig 
the most aennate metliod for londiictiiig yield 
ti lais 


International Reunion 


June 21, 22, and 23 there was held at Ptrocht 

^ an iiitei national reunion of chemists, which 
was organised by Profs Ernst Cohen, H R. Kruyt, 
and P van IComburgh, of the Umver.sity of Ptrecht 
Among those also preseuf may be mentioned • — 
Abel (Vienna), Iku'ker ((iroiiingeii), Baly (Liver[)ool), 
JiiUiii r (\'ienna), J^jeiiuni (Copcniiagen), P.odenstem 
(Hanover), Blanksmn (T.eulcii), Brcdig (Carlsriihe), 
Bi ousted (Copenhagen), Centncrschw er (Riga), Dennis 
(llhaca, NY), Doiinan (London), Diibsky (Brunn), 
limich (Gra7.), Halm (Berlin - Dalilem), Holloman 
(Amsterdam), Maclnnes (Cambridge, Massaebusetts), 
Jaeger (Groningen), Jon.sscn (Leiden), Kailan 
(Vienna), Klcmenc (Vienna), Lewis (Liverpool), Noyes 
(Prbana, Illinois), I’eter.sen (Copenhagen), Pfeiffer 
(Bonn), Piieard (Lausanne), Prcgl (Gia/), RiMiiders 
(Delft), Schenck (Munster), Schilow (Moseow), Scldenk 
(Beilin), ^^nnek (Bnnin), Skrabal (Gra/), Stock (Berlm- 
Dahlcm), Walden (I^pstock), Wcgschcider (Vienna), 
WicUind (Freiburg m Breisgau), and Winther (Cojien- 
hagen). 

During the scientific meetings a number of v^ciy 
interesting paper.s were read, which gav^e rise to good 
discussions. Among these may be mentioned the 
following: photochemical catalysis (Baly), the 
photochemical combination of hydiogen and chloiine 
(Bodenstcin) , free radicals (Walden) ; contributions 
to the chemistry of the free radicals and the variable 
affinity-v^alnc o't the carbon linking (vSchlenk) ; free 
radicals (Wicland) ; positive and negative valence 
(Noyes) ; the preparation and properties of metallic 
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of Chemists at Utrecht. 

germanium (Dennis) , absorption colours of the 
sei.oiid order (Puianl), and a(lsoi|)1ioii .nul dis- 
tribution (Schilow) 

I'he chemists attending the meeting received the 
heaiticst of wcliomes and tlu^ most lavish hospitality 
from their Dutili lolleagues, who an. inged a series of 
liiiu lu‘s, dinners, and cxeursioiis t ew ol Lhost* who 
were piesent will ever forget the sjilendid hospitality 
of Holland, tlie excellence of the arrangements, and 
the .itmosphere of good fellovvsliip whith eharai tensed 
the meeting 

On the afternoon of the .second d.tv a ren'ptioii wa.s 
given by^ the DiiUh Gliemical Assoi lation, wliilc on 
the afternoon of the last day the members were 
invited to tea by Count Dr vain L\'iif|eii vain Saiiden- 
burg, tiovcinor of the Proviiu e of Dtiecht, and 
Countess van T.y'iiden van S.indeiibiirg I he meeting 
ronchidod with a banquet .it tlie Badhotel, Baarn, 
which was preceded by a visit to the beauLiliil Botanic 
Gardens of the University of Utn'cht 

The heartiest thanks ot all tlu' diemi-its who 
attended the meeting are due to Prof Jirnst Cohen, 
who acteil as a most genial and etlicicnt piesident, to 
his collaborators, and lo all tliose m Holland vvWo 
subscribed so liberally' towards the (‘x]ienscs of 
the reunion. It was felt by all present that 
Holland had done in the most graceful way 
a noble piece of work towaids tlic jiromotioii 
and restoration of that mteination.il friendship 
of science which is of such vital importance for 
the world. E. G. D. 
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By Prof. H. t. H. Piaggio, 

<’ Ol npp TtTVnPTUa I'Ka nl/lAr I K^r -ft jlr'A V' <!• 


I. Bkeakoown ok Older Theories. — ITie older 
cTectromap^nelic theory of inoving bodic.s did not 
agree with experiment, or even with itself. For 
example, the tlieory of a magnet moving in a straight 
line towards a fixetl conductor gave results quite 
different from tliosc of the theory of a conductor 
moving m a straight line with the same velocity 
towards a hxed magnet. Yet experiment showed 
that the results should be the same, depending only 
on the relaiwe velocity. Again, the mther w'as 
assumeil to be at the same time quite unaffected by 
the earth’s motion (to explain aberration), partly 
affected (to explain Fizcau's w’ater-tube experiment), 
and entiiely alfected (to explain the experiments of 
Michelson and Morley, Lodge, Rowland, Rayleigh and 
Brace, Trouton and Noble, and others). 

II. Fundamental Assumptions of Einstein's 
Restric'ied Theory (1905). — ^This takes over Max- 
well’s theory so far as it applies to Iiodies at rest 
relative to the earth and deals with other systems by 
the two following as.sumptions . 

(1) All electrodynamical and optical equations 
which hold for a system S hold also for another 
system S' which, relative to S, moves with uniform 
velocity V in a straight line. 

(2) Light IS propagated in a vacuum with a velocity 
c which appears the same for observers in S and S'. 

Kinepiatical deductions from thc'ic assumptions . — 
These imply that the measures of time and space in 
S and S' must be such that 

+ 2^ - f2/2 A '2 +y'-’ + 2'2- 

from which, taking the corresponding axes in each 
system to be parallel and the relative velocity to be 
along Or (or Ox'), we can prove that 

x'--ji(^ - vt),y'^-- v, 


‘-A-") 


where (i-=[ i - 




(A), 

, will each 


hence two observers, one in S and one in S' 
imagine 

(i ) that a rod along 0 .r (or Ox') in the other’s 
system has contracted m the ratio P : i 
(li.) that tlifc other’s clocks (supposed controlled by 
light Mgu.ils) lose, taking fi .seconds instead of 
I foi a boat , 

(hi.) that th(’ events which the other takes as simul- 
taneous are not so 

What they will agree about is the velocity of light, 
c, their own relative speed, and the interval between 
two sets of values, x, y, z, t, for tw^o events, tins 
interval being dellned as 
X {r2(/2— ^1)^- 

which may be written, 

V [c^-di--dx^~dv^-d:''^\. 

It is genet < 41 ^ denoted b\ ds. 

dx 

dx' dt~^ 

From equations (A) = ~ vdx' 

• ^ c^dt 

velocity of the body moving along Ox (01 Ox') is V in 
the system S and V' m the system S' 

,,, V-i; ,, V' + v 
V'= - —77, or V= — 

vV vV 

1 - AT I + “r 


This is confirmed by Fizeau’s water -tube experi- 
ment, and (it is claimed) by Majorana’s moving 


by combining twb velocities V' and v, eacif of Which 
is smaller than c, we obtain a velocity V which is, 
always smaller than c. (The statement that “no 
velocity can exceed c ’’ is too sweeping ; the velocity 
of light in a thin metal prism exceeds c.) 

Electrodynamicai deductions from these assumptions. 
— Transforming Maxwell’s equations for free space 
in which electrons move with velocity V along Ox we 
get from assumption (i) and equations (A) that 


E', = ^(e, + “h,), 


h'„=Mh„ + 




(h.- 






(B). 


The expression for p' gives the remarkable result 
that the charge on an electron appears the same iii 
both systems. From these we can deduce : 

(i.) Doppler’s effect m the modified form — 


/'=/( 

, i+- 


where v is the relative velocity 


in the line of sight, / and /' the frequencies ; 
(li.) a modified law of aberration ; 

(iii ) the force exerted by light on a moving mirror ; 
(iv.) the electric and magnetic fields due to a uni- 
formly moving electron 

The differences between these forms and those 
given by older theories are too small to be detected 
by experiment 

Dynamics of an electron {slowly accelerated ). — With 
the additional assumption that every el(‘<‘troii has 
a constant m associated with it, such that force,-- 
nix aca lent It on at the instant when the electron is at 
rest in the system of co-ordinates used (and only at 
that instant), wo deduce that in any other system the 
e<]uations of motion are 
jcEx 


mii 


mp 


d^-y 
df^ “ 
dy 
dt' 




where e is the charge on the 
electron and the axis ot x is 
taken in the dn eel ion of its 
velocity v. The second and 
third of these eipiafions are 
confirmed by Buchercr’.s ex- 
periments 

If, with Lorentz, we take the right-liand sides as 
the c:omponents of the force, and retain the old law 
force ^ mass x acceleration, we hnd it necessary to speak 
of a longitudinal ma.ss mp'' and a transverse mass mp. 
But we mav rewrite the left-hand .sides in the 


hi 


E,+ Il„ 


d f dx\ 


sjmi metrical form ynp 


,Jy\ „ 


),an(l; 


dz\ 


This suggests the definitions : 

mass (xM)- nias.s at low speeds x /a (both for 
longitudinal and transverse mass) ; 
momentum = mass x velocity ; 

force rate of change of momentum. 

Defining work m the usual way from force and dis- 
placement, we can further deduce ; 

Work done on an electron ■'-increase of it.s kinetic 
eneigy, provided that kinetic energy is defined as 
Mc* + a constant = m/ic 2 + a constant. 

If we take the constant equal to -nicf this new 
definition reduces to approximately for small 

values of vjc. I'lom Maxwell’s equations we can derive 


mirror experiment. From this fptraula-we see tha^l lour relations for an isolated system pLeleo;^n,S;wbich 
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ol^moi^entum 

!tijW%r^a^'<sd!:S^aJb6ve, and ^hat 
the field are included. 


may be 
and ol 
energy 

the mom^tuin and en< 

' the momentum of the field ^er unit volume being 
. defined as llfc^, where n is Poynting's vector. Ob- 
servations on the spectral lines of hydrogen, and 
Ouye and Lavanchy^s experiments on cath^e rays, 
confirm these results. 

Ill, Fundamental Assumptions of Einstein’s 
Generalised Theory (1915)- — (i) For an infinitely 
small region of space and time, axes may be chosen so 
that the restricted theory is true in that region. This 
implies that for two events there exists a certain 
absolute quantity, the interval ds, which, by a suitable 
choice of co-ordinates, may be expressed as before, but 
which in a general system of co-ordinates, Xi a, x^ 
(these being arbitrary functions oixyzt), take the form 
where r and 5 take all values from 
I to 4, and the g's are functions of at^ x^ at, at,. 

(2) All physical laws must be expressible by means 
of equations which are valid for all co-ordinate 
systems. That is to say, the equations are covanant, 
or unaltered in form, for the most general transforma- 
tion (not necessarily linear). Newton’s law of 
gravitation and all other laws that do not satisfy this 
condition are to be modified so as to conform with it. 

(3) The Principle of Equivalence . — A gravitational 
field of force at a point or infinitely small region is 
exactly equivalent to a field of force introduced by a 
transformation of the co-ordinates of reference, so 
that by no pos.sible experiment can we distinguish 
between them. (Eddington pointed out that the 
assumption is made for phenomena which depend on 
the ^’s and their first differential coefficients, and in 
general it will not apply to those involving second 
differential coefficients ) 

(4) Tlic path of a particle in a gravitational field is 
such that 5/6?5 = o. (For the case when there is no 
gravitation this reduces to Newton’s fir.st law of 
motion.) This assumption reduces particle dynamics 
to something like the geometry of geodesics on sur- 
faces, except that we have four independent variables 
instead of two. 

(5) Although the coefficients in the expression for 
are capable of infinitely many forms, according to 

the system of co-ordinates used (just as in measiire- 
meni- on a surface the S(]uare of the shortest distance 
on the surface between two points can be .similarly 
expressed in many forms corresponding to the choice 
of the independent variables), yet these g’s are not 
quite arbitrary functions of the co-ordinates, but 
satisfy a set of partial differential eipiations (analogous 
to those which for a surface express intrinsic pro- 
perties of that surface). These differential equations 
are assumed to be of a certain particular form, known 
as tho.se expressing the vanishing of ihe contracted 
IHemann-Christoffel tensor. (A tensor may roughly 
be defined as a generalised vector. If all its com- 
ponents vanish in one system of co-ordinates, they 
all vanish in any othef system ) This assumption is 
not quite as arbitrary as it looks, for it is the second 
simplest set which is of the covariant form required 
by assumption (2). The simplest set of all corre- 
sponds to the absence of any gravitational field. 

(6) The energy of a gravitational field exerts 
gravitating action just like ordinary masses. This 
assumption leads to equations which may be inier- 
jireted as implying the conservation of momentum 
and energy, including contributions due to the 
gravitational field (and to the electromagnetic if 
present). 

' Mathematical Deductions from these Assumptions . — 


nunjber of solutions is infinite. I 'For a single heavy 
'.mass, Choosing the units, so tha^> b and the gravita- 
tional constant are unity, > , , . . 

Schwarzschild gave 


ds^ 


- ^ I - dr ^~ r '^ dO ^ - sinW^*. 

F, W. Hill and G. B. Jeffery gave 

(■ 


ds^ 


i«."j 








and Painlev4 has given a great variety. 

(b) Perihelion of Mercury . — From an\ of these 
forms and assumption (4) we can by the Calculus of 
Variations determine the orbit of a planet. The 
orbits so deduced differ very little from tliose cal- 
culated on the Newtonian laws. The only difference 
big enough to be observed is that for Mercury, 
Leverrier estimated that the older tlieory differed 
from observation by about 43'^ per hundred years. 
Einstein’s theory - accounts for these 43"’. (But 

-Grossmann (1922) has recalculated tlie old discrep- 
ancy as 38^ not 43'^.) 

(c) Defection of Pay of Light bv Sun’s Gravitational 
Field . — The rays should be slightly curved, as if the 
gravitational field round the sun were a converging 
lens, thus making stars on opposite sides of the sun 
appear farther apart than when the .sun is in another 
part of the sky. The result of the measurements 
made during the solar eclipse of May 29, 1919, 
agreed very closely with Einstein’s predictions. This 
is strong evidence in support of Einstem's modifica- 
tion of the Newtonian law, as on the old law the 
deflection should be only half the amount predicted 
by Einstein and actually observed, 

{d) Spectral Shift . — Einstein believes that the 
formula for ds^ implies that the spectral lines in the 
light ( oming to us from the surfaces of big stars 
should appear shifted towards the red end of the 
spectrum, Eddington and others think it possible 
that this argument may be founded on an assumption 
which may be rejected while the rest of the relativity 
theory is retained. Grebe and Bacliom (Bonn) claim 
to have observed the predicted effect, and so do 
Perot and Buisson and Fabry ; St. John claims to have 
shown that it does not occur, but his results have 
been doubled. The experimental difficulties are 
enormous. 

(e) A pparent Contraction of a Pod placed radially in 
a Gravitational Field . — Einstein deduces this from the 
formula for ds^ and also deduces that there is no such 
tangential effect. Painlev^ (1921) strongly objects 
to these deductions and points out that by taking 
other forms of ds^ we can reject these conclusions, 
while retaining all the verifiable results of the theory. 
If Einstein’s views are correct. Euclidean geometry 
{e.g. Pythagoras’s theorem) is not exactly true for 
measurements made in a gravitational field. It will 
be replaced by Kiemann’s geometry. 

IV. Einstein’s Cosmological Theory (1917). — 
The leading feature of this is that our universe, as 
measured by material rods or light rays, is finite, so 
that a ray of light will never get more than a certayi 
distance from its starting-point. However, he is 
willing to admit that other universes may exist out- 
side this limit, but such that their light can never 
meet ours. Eddington and others regard this theory 
rather unfavourably. 

V. Einstein’s Views on the jEther 


Space is endowed with physical qualities, 
sense, therefore, there exists an ^'ather.". 


(1920).-^. 
In this 
Without 
Bi;ft this ' 
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aether may not be thought of as endowed with the 
hysical properties of material media. It must not 
e considered as either fixed or moving. No explicit 
use of any conception of the aether is made in the 
theory of relativity. It is difficult to see what use 
could be made of the above views, which are chielly 
negative The phenomena of the gyroscope and 
Foucault’s pendulum (and Sagnac's optical experi- 
ment), which on the Newtonian ideas arc attnlnited 
to absolute space, are attributed by relativists to the 
ccther or the effects of the fixed stars — which is 
rather unconvincing. 

VI. Wkyl’s Kxtended Theory (1918) — Whereas 
Einstein’s interval depends only upon gravitational 
phenomena (although Maxwell’s equations and all 
electromagnetic effects fit into the framework thus 
constructed), Weyl assumes that the length of the 
measuiing rod depends upon the route it has taken 
in the neighbourhood of electromagnetic fields. When 
these are present, the interval is no longer a definite 
quantity (thus weakening the argument for the 


spectral shift). This theory accounts for Maxwell’s 
equations and introduces Einstein's cosmological 
term in a natural way, and adds the lAw of conserva- 
tion of electricity to those of conservation pf momen- 
tum and energy. On the other hand, it introduces 
great complexity into geometry and appears to imply 
the impossibility of metrology, beyond a certain — 
very high — degree of accuracy There is no experi- 
mental confirmation. Einstein does not accept it, 
Eddington (1921) has generalised Weyl’s mathematics, 
but says, “ Einstein’s postulates and deductions are 
exact. The natural geometry of the world ... is 
the geometry of Riemann and Einstein, not Weyl’s 
generalised geometry or mine.” 

VII. Paini Evit’s Semi-Einsteinian Theory of 
Ghavita'iion (1922) — This retains Euclidean geo- 
metry and the old ideas about space and time. By 
axioms which are somewhat similar to those of 
Einstein, but which make no reference to the re- 
stricted theory, Schwarzschild’s form of and the 
verified astronomical results are obtamerl. 


Kitchen 

''PHEKE is probably no more difficult problem 
presented to the heating engineer than the 
kitchen range So complicated is it that it would 
appear that 110 single appliance could possibly bo 
constructed to suit every house or even any large 
number of houses, and that each in.stallation would 
have to be adapted to the requirements of the special 
household b'or example, a working-man's cottage 
usually reij Hires only one fite, which, m the absence 
of a gas cooker, must satisfy the (juadruple duty of 
heating the room, the oven, the hot-plate and the 
water, whereas a better class ol house might u.se, and 
with greater c'conomy, a gas cooker and a coke boiler 
for the supply of hot water and radiators Then, 
again, in an ordinary household, cooking is an opera- 
tion occupying two or three hours per day only, while 
hot water is likely to be required at any moment 
throughout the day. Heating of the rooms is 
required continuously all day in winter, but not at 
all in summer Tlie inevitable consequence of such 
an intermittent demand is a low efficiency 

We have before us two important pamphlets 
embodying the researches of Dr. Margaret Fishcndcn 
and Mr A H Barker carried out uiuler the auspices 
of the Fuel Research Board ‘ Dr. Fishenden has 
restricted her mve.stigation to the comparative 
efficiency of ranges fired with ordinary bituminous 
coal and those heated with tlie special coke cakes 
(low temperature coke) produced by the Fuel Research 
Station at E Greenwich. She finds that low tempera- 
ture coke yields a greater proportion of total heat for 
radiation or for water heating than bituminous coal, 
while for oven heating the coke compares less favour- 
ably w'lth coal, the advantage of coke being largely 
due to radiation effects. She finds, moreover, that 
in an open kitchen range with ba.k boiler about 17 
per cent, of the heat of the coal is used for hoi water, 
and m modern designs it varied from 13 to 19 per 
cent., a result rather higher than that found by Mr. 
Barker. 

‘ It IS unfortunate that Dr. Fishenden’s experiments 
do not include ordinary, coke, as the low temperature 
coke prepared by tkirT'|Fuel Research Board is a 
commodity not yet oii |he market and unlikely to 

* (f^Tlir Effii iciicy di| Ph vr *edi;|>^ature Coke in Domestic Appliances, 
by Di Marg,irct W. 1 Fuel Rese.arch Board, Technical I’aper 

No 3 Eondoti H M ffljrewKry Oftice, 1932. gd net 

(2) Tests on Ranges anC^Oking Appliances, bv A H Barker, Iiiel 
Research Board, Speui^aHp^ No. 4. London; H.M. Stationery Oflire, 
1922. 2s. 6d net. 

liol 


Ranges. 

appear there, as it is obviously too costly to compete 
at present with either coal or coke. 'I'lie re])ort of 
Mr. Barker (who is lecturer on heating and ventilat- 
ing engineering at University College, London) deals 
111 a very comprehen.sive fashion with the w'hole 
subject of kitchen ranges, and the results of a large 
number of practical tests on old and new designs using 
coal, coke, and gas as sources of fuel. The introduc- 
tion to the report contains the following statement : 
" In the design of British cooking ranges, attention 
has hitherto been mainly devoted to securing I'hcap- 
iiess of construction and convenience of use. Economy 
m fuel con.sumption has only played a minor pait in 
determining the different types in use The shortage 
and high price of coal have, however, emphasized the 
necessity for fuel economy and, conseiiiiontly, of an 
examination of the efficiency of Biitish kitchen ranges. 

. . . The strong prejudice m favour of an open-fronted 
fire appears to be peculiar to this country. In most 
other countries a cooking range fire is usually closed. 
... In view, therefore, of the scarcity and high price 
of coal at the present time, it appears to bo a matter 
for serious consideration whether steps should not 
be taken to encourage the more general adoption 
m this country of ranges which are more economical 
in fuel consumption than those of ordinary British 
design.” 

In his general summary Mr Barker has arrived at 
the following conclusions . that the general efficiency 
of all ranges on the market at the present time is low, 
the actual oven efficiency ranging from 0.75 to 5 per 
cent., the usual being about 2 per cent , that of the hot 
water supply from 7 to 17 per cent, or usually ii per 
cent , and the hot plate from i to 12 per cent or 
generally below 6 per cent. He estimates that the 
modern type oi range wastes 85 per cent, of the fuel 
m heating the air of the kitchen (about 30 per cent.), 
by absorption in the brickwork (about 30 per cent ), 
and lost in the flue gases (about 23 per cent ). 
Economy may be effected by not setting ranges in 
brickwork, by preventing leakage of cold air into the 
furnace and flues, and by doing away with the hot- 
plate or covering it when not in use, and also the 
oven door, with non-conducting material. He ad- 
mits, however, that these losses are unavoidable if 
the present convenience and cheapness of the ordinary 
range are to be retained and one fire made to serve 
so many different purposes. But if the efficiency 
is considered irrespective of convenience, cheapness, 
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and space, then it would be necessary to have separate 
fires for oyen, hot water, and hot-plate. This is 
obviously impracticable ; but, on the other hand, in 
a well-insulated oven heated over a small fire without 
excess of air by leakage, an efficiency of 30 per cent, 
might easily be achieved, and, he adds, " there is no 
reason why a whole dinner could not be cooked m 
such an oven "with 2 lbs. of fuel.” But beyond 40 
or 50 per cent efficiency in the ov'en it is impossible 
to go, and the ideal conditions can be attained only 
by electrical heating. 

The adoption of an independent boiler would raise 
the efficiency of the fuel for the hot w'ater supply 
from an average of 8 to 10 per cent, to 40 to 45 per 
cent., a figure which Dr. Fishcnden gives for a coke- 
fired boiler. On the other hand, for a small hou.sohold 
such a boiler is too large, and a small boiler is difficult 
to fire and keep alight, especially with coke. 

The principal cause of loss from a hot water equip- 
ment IS not so much the low efficiency of the apparatus 
^ the subsequent loss of heat from the storage vessel 
Tly radiation. Hot water should be generated when 
it is required, and this can be done only by gas as in 
the gas geyser, which is efficient and useful though 
clumsy’ and dangerous. If the appliance can be so 
arranged that the fire can be lighted and burn itself 
out, a sufficient supply of hot w'ater would be pro- 
duced for a whole day’s use provided the heat was 
not allowed to escape by proper insulation 

The report contains a lot more useful, practical 
information as to the method of installation, but 
perhaps the most significant and encouraging part 
of the report is the improvement in efficiency which 
Mr. J 3 arker has himself effected in ranges of his own 
design w'hereby he has reduced the fuel consump- 
tion by about 70 per cent It is to be hoped that 
this new type of range will soon be placed on the 
market. J. B. C. 


University and Educational Intelligence. 

I.EivDs — The hon degree of Doctor of Science has 
been i'.onferred on the folknving Sir Charles Scott 
Sheri ington, G B E , president of the British Associa- 
tion , the Due dc Broglie, Institiit d’Optic)ue, Pans, 
Dr C G Jcfii Petersen, director of the Danish Bio- 
logical Station, CojKMihagen , and Prof P. Weiss, 
director of the Institut de Physique, University of 
Stradiourg. 

London — I\Ir. T. A. Stephenson of Kingswood 
School and University College, Aberystwyth, has 
been appointed assistant in the chepartment of 
zoology and comparative anatomy at University 
College. 

A programme of public lectuies, admission to 
which IS free and without ticket, to be delivered 
at [fiuversity College during the coming term, has 
been issued It mclude-s Ic'cturcs on social life m 
Egypt by Prof Flinders Petrie, on recemt excavations 
in Malta by Miss IM. A Murray, on the beginnings of 
science by Prof. G I^lliot Smith, on the nature of 
intelligence by Prof. C. Spearman, and a scries of 
lectures on phonetics, including one on the nature 
and reproduction of speech sounds by Sir Pichard 
Paget. At King’s College there will be a course of 
ten lectures by Prof. H. Wildon Carr, commencing 
on October 5, on the new method of Descartes and the 
problems to which it gave rise , five lectures by Miss 
Hilda D. Oakeley on the Stoic philosophy, com- 
mencing on November 9 ; one lecture on October 9, 
at 5.30, by Prof. G B. Jeffery on F 3 insteiii’s theory 
of relativity ; six lectures, commencing October 17, 
on modern hydro-electrn engineering practice by 
E. M. Bergstrom ; and three lectures, commencing 
November 28, on the fuel problem from an engineering 
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stand jx)int by Dr. C. H. Lander. Complete lists of 
the lectures can be obtained on application, enclosing 
a stamped addressed envelope, to the secretary of 
the college in question. 


An article on ” The Now Thiiveisity of London,” 
by T. Id. Humberstone, apjiears m the English 
Review for September After showing that so far 
back as the twelfth century there existed m London 
all the necessary elements for the formation of a great 
umv'crsity, and speculating as to the reasons why, 
nevertlieless, it was not until the nineteenth tliat one 
came into being, the writer describes the establish- 
ment of the Umv'ersity of London as an exammiiig 
board in 1830 and its reconstitution as a teaching 
university in 1900. Of the ” third incarnation,” 
now inaugurated with the gift by tlie Government 
of eleven and a half acres of land adjoining the site 
of the British Museum, he writes ‘‘ Our task is to 
open a new Ifierian spring to (juench a world-thirst ” : 
the new univer.sity of London is destined to play a 
great part in the re-establishment of the cosmopolitan 
spirit which, under the infiuence of I lie Roman 
Church, tended m the Middle Ages to make Europe 
a single nation, 'rime will show whether these 
aspirations, stimulated bv Mr Fishei’.s speech at 
Uiiivcisity College last h'ebruary, can be realised. 
Meanwhile there is one obstacle, easily removed, to 
which attention was directed at the ret cut conference 
at Basle of delegates from F^ntish and Swiss iini verbi- 
fies There London’s policy m rogaid lo the admis- 
sion of foreign students was cnticiseil as illiberal. 
Why, it was asked, should lauidoii insist <m vf'nfyiug, 
by a .-special matiiculation examination, the attain- 
ments of students who hold certificates ()ualifying 
tor admission without further exainmation into the 
universities of Switzerland, and implying matricula- 
tion standards of attainment in the subjects of the 
T.oiulon examination Cambridge has lately adopted 
a comprehensive exemption formula n'cognismg the 
sufficiency of the standards implied by such foreign 
certificates, and it was hoped that London would do 
likewise. 

The University of Colorado Catalogin', 1921-22, 
issued 111 xMarcli 1922 with announcements for 1922- 
1923, presents several interesting features, exempli- 
fying recent developments in American State univer- 
sities. 'Pile University Extension Uivision, organised 
m 1912, ” aims to make the campus of the university 
co-cxtcnsive with the State, m keeping with the new 
i<lea that a State university exists for all the people 
and not for a favoured few alofic ” It has a L'aculty 
comprising 12 administrative and secretarial officers, 
besides piofessors and instructors in the various 
university departments, and a non-resident staff 
numbering 31. Among its varied ai tivities are : 
corresponclence courses, in which form one-fourth of 
the work for the A B degree may be taken ; class 
instruction, more or less on the lines of our uni\''ersity 
extension lecture courses, but cpialifying ccj[uaUy 
with courses taken in the university towards degrees ; 
courses in secondary education , social surveys of 
towns, with a view to the solution of community 
problems ; business surveys for determining the 
commercial resources and trade jiossibihties of p, 
community , visits to stores and firms ” for the pur- 
pose of rendering individual assistance in meeting 
business problems ” Quite distinct from the Exten- 
sion Division is a ” Summer ()uarter ” of ten weeks, 
in wdiich are provided courses, some of post-graduate 
standard, in arts and pure sciences, engineering, 
medicine, and law. These, if pursued through the- 
whole quarter, carry the same credit as similar courses ’ 
in any other quarter. 
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Calendar of Industrial Pioneers! 

September 24, 185a. John Barnes died. — From 
1822 to 1835 Barnes was a partner with Joseph Miller, 
the marine engineer, and as such assisted in intro- 
ducing steam navigation on the Rhdne and Sa6ne. 
He afterwards designed engines for vessels built by 
Norma nd of Havre, among these being the NapolSon, 
the first screw ship in the French Navy. At the time 
of his death he was manager of works at La Ciolat 
near Marseilles. 


September 24, 1908. Sir Samuel Canning died. — 
Born in Wiltshire in 1823, Canning, after some years 
of railway engineering, joined the firm of Kiiper and 
Co., cable makers, of Greenwich, in 1852, and from 
that time onwards was intimately associated with 
the development of submarine telegraphy. He took 
part in the attempt to lay the Atlantic Cable in 1857 
and 1858, and as chief engineer of thq Telegraph 
Construction and Maintenanee'' Company he had 
charge of the making. and laying of the second and 
third Atlantic cables of 1865 and 1866. He was 
respond: ble for fitting out the Great Eastern and 
originated much of the cable machinery, 

September 25, 1910. Edward Pritchard Martin died. 
— President of the Iron and Steel Institute and 
of the Institution of Mechanical Engineers, Martin 
was a metallurgist who, while manager of the Blaen- 
avon Iron Works, was the first to give facilities for 
trying on a commercial scale the Xhomas-Gilchrist 
process of dephosphorisation in steel-making. Martin 
was the son of mining engineer of the Dowlais Iron 
Works, and was himself manager of those works Jrom 
1882 to 1902. 


September 29, 1913. Rudolph Diesel died. — Diesel 
was born in Pans ol German parents on March 15, 
1858. He attended school m Augsburg, and at an 
early age became an assistant to Linde and directed 
works m Pans where Linde's refrigerators were 
constructed. AtUcking the problem of making a 
prime mover of higher efficiency than hitherto existed, 
in 1803 he published “ The Theory and Construction 
of a Itational Heat Motor," and the same year built 
his first experimental engine. After further trials 
the manufacture of Diesel engines was taken up by 
various firms, and to-day they are found m every part 
of the world. Their supenor economy has led to 
their being fitted in ships , the s.s. Toiler, driven by 
two Diesel engines, crossed the Atlantic in 1911, 
while to-day more than 1600 vessels of a total tonnage 
of 1,500,000 tons are driven by 'internal combustion 
engines mainly _of the Die.sel type. 


September 30, 1719. Bernard Renau d'Elijagaray 

died. — The author of a treatise " Throne de la 
manoeuvre des vaisseaux,” published in 1689, Renau 
d’Eli9agaray, as a naval officer, saw service afloat 
and ashore, and at Brest introduced new methods 
of shipbuilding. He took a leading part in the 
development of the French Navy under Louis XIV. 


September 30, l^^2, James Brindley died. — A 

native of Derbyshire, where he was born in 1716, 


Brindley served an apprentu 
dnd afterwards in business m Stal 
gained a reputation for his ingei 
the Duke of Bridgewater he < 
British canal, that from WorsI^' 
This was completed 
he Iliad built 365 
Trunk Canal froi 
laying the foi 
navigation. “ 


,to a millwright, 
ishire for himself 
!: and skill. For 
:ted the first 
to Manchester. 
761, but before Brindley died 
if canal, including the Grand 
Trent to the Mersey, thus 
the British system of inland 
^ . E. C. S.> 
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SfKiisties and Ac^tteinfes; 

Paris. 

Academy of Sciences, August 21. — M. Emile Roux 
in the chair. — Paul Viullemin : Disjunction and 
combination of the characters of the parents in a 
hybrid. Study of a hybrid of Aquilegia coerulea and 
A. chrysantha. — N. Lusin and W. Sierpinski : The' 
decomposition of the continued fraction. — H. Mineur : 
A class of uniform transcendent^ls. — H. A. Perkins ; 
The resistance of thin electrified conducting layers. 
Experimental study of the effect of an electrostatic 
charge on the resistance of thin gold film. The film" 
formed one plate of a condenser, and no change in 
the resistance could be measured with or without 
an electrostatic charge of 2-7 C.G.S. electrostatic 
units (800 volts). — F. W. Klingstedt : The ultra- 
violet' absorption spectra of the diphenols, A 
quantitative study of the normal absorption specif 
of the dihydroxybenzenes, made with the Fabry 
Buisson microphotometer on photographs taken by 
V. Henri's method. The meta- and ortho-derivatives 
have spectra very like that of phenol, but the para- 
compound has eight nearly equidistant bands instead 
of the three of phenol. The spectra arc modified by 
certain solvents : with alcohol as a solvent it is 
impossible to recognise the characteristic differences 
between the para-compound and ortho- and meta- 
dcrivatives. Hexane is the best solvent. — H. Gault 
and R, Guillemet : The chlorination of normal 
butyl alcohol. The chief product was found to 
be the dibutyl acetal of dichlorobutyraldchydc, 
C4HeCl»(O.CH, .CHj.CHj.CHs). This acetal is 
not hydrolysed by aqueous potash, and only slightly 
hydrolysed by hydrochloric acid or dilute sulphuric acid 
at 150^ under pressure, — G. Vavon and A. L. Berton : 
The botneol obtained starting with the magnesium 
compound of jnnenc chlorhydrate. — G. Murgoci : 
The properties of the blue amphiboles. — Marcel 
Mirande : The morphological origin of the internal 
liber of the Nolanaceje and the systematic position 
of this family. The Nolanaceje have been placed as 
allied with the Convolvulacca) or the Solanacex‘ : it 
is shown that this family is well differentiated from 
the ConvolvuUceai, but may be classified with the 
Solanaceie. — A. Guilliermond : Cytological observa- 
tion on a Leptomitus and m particular on the mode 
of formation and germination of the zoospori'S. — 
Georges Bouvrain : The vascular evolution m Mer- 
curialis. — W. J. Vernadsky : Nickel and cobalt in 
the biosphere. The constant presence of nickel and 
cobalt in living organisms has not been proved ; but 
they have been found in all cases when specially 
sought. They have been found in all the mosses 
studied in the neighbourhood of Kieff, and in nine 
species of plants from the same district. Cobalt has 
also been found in Echium vulgare from the Crimea, 
and in the ashes of a domestic mouse. — Louis Boutan ; 
A fine culture pearl without nucleus. 
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The Protection of Inventions : An Empire 
Patent. 

C OMMON legislate c mtion among the ronslitu- 
ent parts of the Bnli.sh Km|)ire would materially 
strengthen the bond which unites the peoples to one 
another and to the motherland. W hen, in addition, 
increased product)\cness, ksseiiiiig ot lost, and 
simplification of procedure are its acconijianiment. 
and when general exjiediency [loints to the special 
(ourse prescribed by it, few nokcs could well be lieard 
in opposition. For man\ \ ears a dream of jioliticians 
and reformers, manufacturers and inNcntors, has been 
the granting of a single patent to an in\x‘ntor which, 
etfective throughout the British Dominions, would give 
adequate protection without the ne('e^slty of securing 
patents from each of the constituent ( ountries of the 
Empire. To obtain this wide measure oJ jirotection, 
an mcenlor, at the present time, must make not less 
than lorty-six separate appluations at a cost in official 
fees of more than three hundred pounds B'urther, if 
protei'tion be desired for tlu; full jienofls wlm h the 
respective laws permit, an additional sum of twelve 
hundred pounds and more must be lorthcoming ; and 
to this sum there is to be added tlic ('ost of the highly 
.skilled preparation of the necessary doc'umcnts, a 
formidable item winch alone may amount to as much 
us the official fees lor the applications. Now, if it 
were genuinely believed by, all classes that the .stimula- 
tion of invention results in greatly increased pro- 
duction, and that trouble and outlay m that direction 
are amply repaid, expenditure bv governing bodies 
would no longer be deemed .speculative, but would be 
lookc'cl upon as a sure and certain investment to be 
weleomed on all hands. 

Although there is miu h to he urged in favour of this 
belief, jiossibly to the point of conviction, many 
ren.sons may be adduc'cd for its non-acceptanc'e by the 
authorities. The reasons, however, need not be 
sjiccified, for the lact remains that hitherto there has 
been no such consensus of opinion as to lead the 
separate Luv-makiiig bodies to common action and, 
through simplific'ation of procedure and giTat i eduction 
in cost, to encourage the inventor to successful effort 
within the territories of tlie several legislatures. Yet 
until the vear 1852 it was the practice m this c'ountry 
to i.ssiie a single patent which was co-extcnsive in it,s 
operation with the whole oi the Colonies, and in the 
I’atent law. Amendment Act of that vear a similar 
power was reserved. Although this power was not 
employed, for, in fact, no extensions w'ere made, the 
reservation in the Act secured a practical result. It 
set on foot a series of inquiries by the Government, 
.find led India and the Colonies to pass various patent 
'h ' V b. 
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acts and ordiri^nces. ' Sinduitanetifsly "With ' the 

demand in the ’sixties of last century for the total the importance of the presfervMjflih; of thev 

abolition of patents, opinion was hardening upon the autonotny of the self-governing Dominions 
desirability for the extension of a patent to countries India, -and insisting upon the" rights and facilitiieS at 
other than that in which it originated. In the Patents present enjoyed by inventors, concluded that an’ 
Act of 1883, which replaced the Act of 1852, no power Empire Patent is desirable. Five schemes of the many 
was given for extending the territorial limit of a patent, that had been brought to notice were selected .for 
nor in the Acts which now govern patents in this special examination, the conference taking for its basis 

country is any such power present. In spite of much a memorandum prepared by the Comptroller General 

sporadic agitation, no practical steps were taken for of Patents in 1919. A few particulars of these schemes 

a patent of the United Kingdom to become operative- are set out in the report. Looking over these, it is 
in India, the self-governing Dominions, the Colonies, apparent that for each much Can be urged. In one, 
and Protectorates, This invoked Sir Robert Hadfield it may be, large expenditure is involved, although the ' 
to say that “It is a crying shame that in a great advantages to be secured are great j in another,^ 
Empire like ours we do not have one Empire Patent expenditure is comparatively small, with correspondii% 
to cover the whole of our Dominions.” diminution in beneficial results. That difficulties will 

Although many societies and various learned bodies be encountered whatever scheme may ultimately be 

had discussed the question and emphasised the need adopted is well known, but so far as can be judged, no 

of an Empire Patent, and, from time to time, had made such difficulty will be met as cannot be surmounted 

representations to Government, officialdom appears in the presence of a spirit of give-and-take, a spirit 

to have been deterred by inherent difficulties in the which must permeate the various legislatures and 

production of an acceptable scheme. It had not governing bodies before a uniform plan of action can 

, perceived the possibility of formulating a practical be agreed upon. 

measure to satisfy the justifiable aspirations and fair According to one of the schemes, there is to be 
demands of inventors. But steady pressure and established a single central patent office for the issue 

ffersistent endeavour are mecing with reward, for of grants which should be operative throughout the 

there are now indications of Governments treating Empire, local patent offices being abolished. This 

seriously the proposals for an Empire Patent. A scheme was not approved, “having regard to practical 

notably important advance was made in 1921 at a difficulties,” the chief of which were the distance apart 

conference of Prime Ministers and representatives of of the units of the Empire and the loss of time which 

the United Kingdom, the Dominions, and India, when accordingly would be involved in transacting the 

a memorandum, prepared in the Board of Trade, was necessary business. Another scheme contemplated 

discussed l)y a special committee. The conference the retention of local patent offices from which the 

agreed with the recommendation of its committee that usual territorial patents would issue, the issue taking 

representatives of the Patent Offices of His Majesty’s place without examination into the novelty of the 

Dominions should sit in London to consider the inventions to be protected. In addition a central 

practicability of an Empire Patent. Accordingly office would be established for the recording of the local 

patents and for their resultant extension to the Empire. 
The centra] office on being called upon by its patentees 
would also undertake a limited examination for novelty, 
and when the patent specification was suitably amended 
as a result of the examination, a note would appear 
that the examination had thus taken place. This 
scheme was not recommendedf, owing, it would seem, 
to the resulting abolition of the existing compulsory • 
examination into novelty. The third scheme entailed 
the granting of Empire Patents in each self-governing 
Dominion and in India, each office being fully equipped 
with the registers and material necessary for the ex- 
amination into novelty. In view of the expense and - 
difficulty involved in setting up the offices and of the ' 
uncertainty as to the quality and value of the pat^t 
so granted, the conference found the scheme, to* be ' 


sittings were held in June last, and a report of the 
conference has since been published.^ 

The report is not for popular reading ; indeed in 
the mam it is highly technical, and in its entirely can 
be understood only by those to whom the details of 
patent law and practice are of everyday concern. 
Further, its importance and significance arc not to be 
measured simply by what it states expressly, since its 
implications and inferences must be gathered before 
hs true import can be realised. 

The discussion at the conference ranged round the 
present situation of affairs ; the desirability for an 
Empire Patent ; various schemes for obtaining the 
Patent 'and their practicability ; and alternatively the 
possib||t:y<j‘ of rendering uniform the patent laws 

1 Empire Patent Conference. Report of the Conference held 

at the Pateht Office, London, from rath June 1922 to the aard JUnc loaa. 
8vo. Pp.#}, (London: HjM., Station^ Office.) ,.l«. 
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; iof aae^tido ^ the future, local patent offices are t;6 
‘.;be' vtetamed, each performing its present functions. 
Ji-jbere is also to be a fully organised central office for 
- the detailed examination of applications for patents, 
; the examination to include an extended search for 
novelty, the office eventually issuing the Empire 
Patents. But to make a patent operative in any 
’ country, registration in that country is compulsory, 
the registration being open to opposition if the local 
law provides for opposition to the granting of a patent. 

By a “ Provisional Scheme,” which is recommended 
for immediate adoption and for continuation until the 
“ Preferred Scheme ” can be introduced, the grant of 
^ patent in the United Kingdom carries with it the 
right to registration in any desired countr)' of the 
Empire, the act of registration extending the grant 
to that country. But here, again, before the registra- 
tion is made, it is open to opposition, if opposition to 
local grants is permitted by the local law. 

Manifestly, whatever scheme came to be adopted by 
the separate legislatures or law-making bodies, much 
mutual adjustment of substantive and adjective law 
would be required. Some of these necessary adjust- 
ments were discussed at the conference, and suggestions 
emanating therefrom appear in the report. None 
appears to be of such a character as to be outside the 
bounds of practicability. But to review those sub- 
jects which call for adjustment, and to ffiscuss the 
opinions on these and other points expressed at the 
conference, would require for each a monograph. 
From the report it is dear that an extremely small 
portion of the necessary amendments which the re- 
spective authorities would be called upon to make 
could have been discussed, bearing in mind that the 
conicrcncc held ten meetings only, and that it refused 
to admit oral evidence from outside, deciding that 
“ no useful purpose would be served by hearing such 
evidence.” There was, therefore, excluded from 
consideration tlie oral evidence ' that could have been 
given, for example, by the Cliartered Institute of 
Patent Agents, a body which is continually in touch 
with tlie needs of inventors and conversant with the 
w'orking and details ol the various patent laws. Of 
necessity must the conference be looked upon as 
merely preliminary to attacking at close quarters the 
problem which it set out to solve. 

On the unanimous selection of a scheme by each of 
the governing authorities, the next step will be for each 
to submit for general consideration the law, rules, and 
’ regulations which must be formulated in order that the 
setlcted scheme may be successfully put into operation. 
^ Moreover, it will be necessary to distinguish between 
‘ the kw:5tp: ,^;at)plied, when the.patent is granted 


'^ViroiedUte tor obtaining the plteht, tt will also be 
lound that, in endeavouring to secure a basis for action, 
the task will be the easier by reason of the large majority 
of the patent laws of the Dominions having copied the 
law of the United Kingdom, and of the ultimate Court 
of Appeal for the Empire being the Judicial Committee 
of the Privy Council. 

In the preparation of a scheme for general adoption 
it is to be hoped that tlie authorities will not continue 
to ignore oral evidence from outside bodies ; to do so 
will be to court failure. Procedure for obtaining a 
patent and the law and rules relating to patents are 
so intricate that none but those who are in daily contact 
with such matters and have learned in the hard school 
of experience the needs of inventors on one hand and 
the reasonalile requirements of the public on the other, 
can be expected to produce a scheme whi('h, satis- 
factory to all parties, can be put into operation without 
friction, much change in procedure, or extensive amend- 
ment of existing laws. 

There is no reason to suppose that, if all parties are 
determined to produce an Empire Patent, the adjust- 
ment of conflicting opinions cannot be made nor suit- 
able machinery devised. The result undoubtedly 
would be to the advantage of all inhabitants of tlie 
flomeland and of His Majestjd.s Dominions beyond 
’the Seas, whether as inventors, manufat'turers, or 
users. It remains, therefore, for the pulilic to urge 
expedition upon the authorities, or it will be met with 
the charge of apathy, u plea which so olten saves the 
situation where officials are concerned. 

A word or two is to be said in respect ol the ciiarge 
for a copy of the report. In pre-war days, eadi copy 
of this small octavo would have been sold for ^d. or ^d., 
and the edition promptly exliausted with a consequent 
wide-spread di.ssemination of its information. For 
each copy of this edition of five hundred, however, 
one shilling is required, a charge which scarcely makes 
for extensive circulation. 'I'he wider tlie public that 
the report reaches, the greater chance of a definite 
outcome of its suggestions, while, at the same time, by 
the lowering of the price the probability of the recovery 
of the cost of the edition would not be appreciably 
lessened. 




Industrial Physics. 

A Dictionary of Applied Physics. Edited by Sir 
Richard Glazebrook. (In 5 volumes.) Vol. i : 
Mechanics, Engineering, Heat. Pp. ix + 1067. 
(London: Macmillan and Co., Ltd., 1922.) 3/. 3^. net. 

I N years to come the publication of this monumental 
work will rank as one of the milestones in British 
argument were needed^ none more 
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convincing could be adduced in illustration of the 
necessity for a working co-operation between the 
f)hysicist and the engineer. Sir Alfred Ewing recently 
defined engineering as “ the turning to man’s use and 
con\'enience of the things which it is the business of 
physics to understand.” This Dictionary helps one 
to realise, as perhaps never previou.sly, that in all 
branches of engineering the engineer, whether reveal- 
ing or directing, whether inventing or designing, 
whether testing or measuring, whether systematising, 
co-ordinating, or clarif>ing, is continually turning 
physical principles to account. 

Sir Richard Glazcbrook, not content with the endur- 
ing monument to his fame in the shape of the National 
Physical Laboratory, has now laid physicists and en- 
gineers under perpetual obligation by undertaking the 
editorship of this “ Dictionary of Applied Physics.” 
No other Pritish man of science, it is .safe to say, could 
have brought the same wide experience, intimate 
knowledge, and critical judgment to bear upon the 
production of an encyclopjedic work of this nature. 
Eor twenty years Sir Richard Glazcbrook directed the 
policy of the N.P.L., and during that period, when the 
attitude of tlic nation towards scientific investigation 
was vcr\' different from what it is to-day, he toiled 
unceasingl) to foster the apj»h(ations of science to 
industry. To take one e.xampL alone, the fact that 
this count!) in 1914 led the world in aeronautical re- 
search is due m no small measure to his loresight and 
skilful guichince during the preceding eight years .Sir 
Richard's lireadth of interests and his habit of estab- 
lishing and preserving personal c'ontact with original 
investigatois aie reflected in hi.s choice of collaborators 
m the prejiaraticm of this Dictionary. 

The work under rcw iew is the first of a series of five 
volumes, planned to cox'er the entire range of physics 
and, m particular, the applications of physics to 
mdu.'.try. Volume 1 contains .some fifty articles, 
covering mediamVs, engineering, and heat. 

Three mam fac'ts emerge from a survey of the work 
before us — first, the unexamph'cl wealth of material; 
secondly, the authoritativene.ss, the maturitv of 
judgment, the originalitv and inviting Ireshness of 
treatment which are exhibited by the majority of the 
writers; and, lastly, the presumption and futility of 
any single reviewer attempting to appraise such a 
diversity of articles by .such a galaxy ol experts. A 
glance at the namein|||||^tril)utors furnishes sufficient 
guarantee that the subjects are dealt with by 

accepted authoritieyHR experienced investigators ; 
and probably th^UBTuseful .service that a reviewer 
can hope to perf|^^s to point out a few' ol the sms 
of omission which? are inevitable in a trcati.se planned 
on such a comprehensive scale. 
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The first article in the volume is on air pumps^ by 
the staff of the General Electric Co., and deals with 
the fundamental principles of the various types of 
pumps employed for e\’acuation and compression. 

Calorimetric measurements are dealt with in a series 
of five articles by Dr. Ezer Griffiths. The subject is 
divided into sections dealing with bomb calorimetry, 
electrical methods of calorimetry, method of mixtures, 
methods based on change of state and the applications 
of the quantum theory to specific heat data. A glance 
through these articles shows how^ different are the 
methods employed Iiy research workers from those 
described in text-hooks on this subject. As an indica- 
tion of the highly developed state of technical calori- 
metry, it might be mentioned that with one of the 
bomb-calorimeter equipments described — that of the 
U.S. Bureau of Mines — a skilled operator can average 
thirty-five determinations per day of the calorific 
value of fuels. The purely scientific aspect of the 
subject is not neglected, for w'c find concise descriptions 
of the researches of White on specific heats at high 
temperatures and those of Dew'ar at low temperatures, 
hfiectncal methods of calorimetry naturally occupy a 
prominent place, for the ease with which electrical 
energy can be measured and controlk'd has placed a 
pow'erful tool in the hands of w'orkers concerned with 
thermal measurements , 

The principles of dynamical similarity are discussed 
in an article by Dr. 11 . Levy. The results of wind- 
channel and ship-tank experiments on models can be 
applied to full-scale machines by the use of the Prin- 
ciple of Similitude, which also finds application m 
numerous other branches of engineering. One is re- 
minded of a famous article by tlie late Lord Rayleigh 
in Nature, vol. 95, p fi6, 1915,10 which the full gener- 
ality and beauty of the PiiiKiple of Similitude are 
brought out. In the space of a column or two Rayleigh 
deduced a scries of fundamental conclusions with the 
lucidity and brevity whith distinguish all his writings. 

Four articles are devoted to c arious aspects ol steam 
engineering. Sir Alfred Ewing contributes one on the 
theory of the .steam engine; Mr. A. CruK ksliank 
another on the reciprocating steam engine, while the 
importance ol the steam turbine fully merits the 
38 pages devoted to the two ai tides on the physics 
of the steam turbine by Dr. Gerald Stoney and Mr. 
Telford Petrie, and the development of the steam 
turbine by Mr. R. Dow'son of Messrs. Parsons. 

The.se articles cover the ground pretty thoroughly, 
so far as present-day practice goes, but one would have 
liked to know something of the writers’ views on the 
future trend of their subjects. For example, nothing 
is said of the possibilities of the gas turbine, should the 
practical difficulties connected with it be overcome, or 
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of -ithcr^stcai^-; 

t&motiyk?! 

Hie mternar combustion ehgirtd Is dealt with in 
jjthree' articles : Mr. Aubrey Evans writes on the water- 
cooled petrol engine ; Sir Dugald Clerk and Mr. G. A, 
Burls on the thermodynamics of internal combustion 
;■ engines and also on some typical internal combustion 
engines. The standard work of these authors on the 
subject is familkr to most students. 

On general engineering subjects we note, among 
tmany others, a brief monograph by Prof. W. E. Dalby 
on the balancing of engines and prime movers. In an 
article on the strength of structures by Mr. J. W. 

• Landon, it is curious that no mention is made of 
airship and aeroplane structures, which are certainly 
of considerable interest at the present time. 

Dr. T. E. Stanton’s article on friction, supplemented 
by a very brief one by Mr. W, B. Hardy on boundary 
conditions in lubrication, form a complete and masterly 
r< 5 sum 6 of tliis fascinating subject, in which there have 
been considerable developments during the past few 
years. 

, Elasticity has two articles devoted to it, one on the 
theory bf elasticity by Mr. R. V. Southwell, and the 
other on elastic constants by Mr. R. G. Batson. Mr. 
Southwell’s article of ii pages is as brief as Mr. Batson’s 
article of 125 pages is long. One would have liked to 
see included in the former a brief account of the mathe- 
matical researches which find^ practical application, 
.such as the effect of key ways on the strength of a 
shaft, the vibration of rotating masses, such as turbine 
discs, the torsional vibration of propeller shafts, etc. 
ftr. Batson’s article, which is lavishly illustrated, deals 
primarily with the testing of the materials of con- 
si ruction. We note that Fig. 120, p. 196, has evidently 
been transferred direct from a catalogue without the 
superfluous lettering being removed. In view of the 
thorough treatment of the subject of tliermoelectric 
pyrometry in this volume, there was doubttui justifica- 
tion for including an elementary account of the prin- 
ciple of thermoelectric pyrometers in an article devoted 
to elasticity. Moreover, tlie .sections on the per- 
meability of concrete, together with tho.se on attrition 
and abrasion tests, ‘arc somewhat uncomfortably 
housed in an article on elastic constants. The question 
of, the seasoning and testing of timber merits a more 
exhaustive treatment than is accorded to it here. 

■ Space does not permit of a review of the numerous 
short articles on various aspects of engineering, but 


Id^fiiometer^j by Mr. J. H, Hyde, is confined mainly 
' to tlw 'Aofe faiifiiliar ty-pes. One would have liked, for 
example, to know something of those developed for 
testing aircraft engines during flight. 

Mr. P'. H. Schofield contributes article.^ on heat 
conduction and convection, tlic recent work of, the 
Heat Department of the National Physical I.aboratory 
on these subjects being well summarised. The clas.sical 
researches on tlic mechanical equivalent of heat are 
ably reviewed by Dr, E. H. Grilfitlis. Reading his 
account of the difficulties encountered by earh' workers 
makes us realise how much they did indirectly to 
advance progress by following u[) the discrepancies 
between various temperature scales on one hahd and 
the several electrical standard's on the oth^f. Sir 
Alfred Ewing contributes articles on thermodynamic.<5, 
the liquefaction of gases and refrigeration, which are 
models of charm and clarity. The article on lique- 
faction might well have been amplified to include tJie 
advances of the last few years. 

Tem|>erature measurements are cijvercd in a serfes 
of six articles. Messrs. Day and Sosman of the Geo- 
physical Institute, U.S.A., arc authors of an article on 
I the realisation of the absolute scale of temperature.’ 
In this most readable contribution will be found a 
critical review of the numerous researches on the gas 
thermometer throughout the past century, which 
have helped to lay the l)asis of the standard scale of 
temperature in use at the present day. , ' 

Dr. Ezer Griffiths contributes noteworthy article's on 
resistance thermometers, thermocouples, total radia- 
tion pyrometry, and optical pyrometry. The resist- 
ance thermometer holds a unique position in practical' 
pyrometry. Too fragile for works’ use, as originally 
intended by Siemens, it has developed into a precision 
laboratory instrument. The practical scale of tem- 
perature over the range -40'' C. to + 1100° C. can be 
reproduced with extraordinary accuraiy by the aid of 
a platinum resistance thermometer calibrated at the 
ire, steam, and sulphur points. Detailed descriptions 
of the methods to be employed in calibration and the 
I precautions which must be observed will be found in 
the article. 

As modem methods j^f measuring temperature Jbave 
developed chiefly in the direction of elet'trical appli- 
ances, one naturally finds that prominence is given tb 
a discu.ssion of various types of potentiometers in tje 
article on thermocouples. Considerable advance has, 
been made in recent years in the design of theiTilo- 



NATURE ; .i . [September 30> 1922 


use of red j^hiss for obtftiiiujg 'appfojdmately monO'. 
(broni(ili» light. This is a factor of ftmdarnental 
imporiamc v\htn teinpeiatures of the order of 3000'^’ C. 
have to he oieaMired h\ meaihs of pyrometers calihratcd 
on the l»<isi'. ol \Vu'n\ law to represent the distribution 
ohenergv m the speetrum of a “full radiator'* The 
“disappearing filament” t)pe of pyrometer has been 
great!) developed m recent )ears at the N.P.L. and 
elsewhere, and it would appear that, in time, it will 
supplant most of the other types now in use lor liigli- 
temperature measurements. 

Theiniometr}' is i o^ ered b\ a comprehensive article 
written h\ Mi. \V. h' Jliguins. A del.iiled ac^count is 
given of the N IhL. ecjuipment for thermometer to.st- 
ing, togetiui with a com[)lete discussion of the 
mercuri.d thermometer. No c'onsideration is given to 
vapour-jiressure thermometers. During the war many 
thousands pe r week were made for use on aircraft, and 
they are also being extensively fitted to motor-c-ar 
radiators at the present time. Doulitless the new 
mcrcury-in-steel transmitting thermometers, wliic'h 
have been siKcesslulh developed and arc coming into 
wide use. will rcs'civc a longer notice in a future 
edition. 

^fr. (1 S. Taker writes on sliij) resistance. Prof. 
Horace Tam’l) conlnhutes mall: ‘Uiatic al articles on 
Fourier’s sliks, etc , Dr. A. \V. Poitcr treats of thermal 
conduc ti\ ity, and Mr. Jakeinan deals with the measure- 
ment of |)ressure. 

\Vc regret lliat we have not space to notice the 
numerous short artn le.s scatteied throughout tiie 
volume, some ol which are mtendc'd to suppicanent 
the longer artu Ics. 

Tliere is an excellent namc*-inclex. The* relcrenc'es 


; „,The of thV i^ic^onary' ^nto Voluntes on a 

subject-fiusi*?^ fact ibat indiyidhtfl volumes are 

purchasable, are features greatly to l)c commende'e^.; 
Perhaps in the future it ma)^ prove possible to extend, 
the svstem and divide the Dictionary into, say, double 
tlic number of smaller vmlumes, c^ach confined to one 
mam branch of the subject, and proportionately less 
c-o.stly. The volumes would be lighter to handle, and 
the formidable task of keeping so large a w ork abreast 
of modern science would be much facilitated. 

G. W. C. Kaye. 

Position of Agriculture in India. 

Agricultural Progress in Western India. Ty G. Keat- 
inge. Pp. xii + 253. (London : Longmans, Green 
and Co., 1921.) 65. net. 

A gricultural condition.s in India arc suc'h 
that any estimate of progress must be largely 
indirect. The bulk of the land is farmed in small 
holdings by peasants who keep no accounts, and sell 
their surplus procliicts in local markets vvhic’h rendet? 
no statistical returns ; again, the value ol export crops, 
such as cotton, is subject to wide fluctuations owing to 
the erratic rainfall. Put, by a consideration of other 
factors, siidi as the area under cultivation, cPango.s 
m land valuers and rentals, irrigation schemes, and 
the standard of living, there is defimle evidenc:e of 
progress. Mr. Kea tinge has spent thirty years in the 
midst of agricultural probltmis in the Pombay Presi- 
dency, and in this very interesting book he sets out his 
estimate of the progress that has been made, the 
obstacles to fiirlhei advaneememt, and a iiroposed 


are pleni iluh and appear to liav e been c arelullv c hec ked. 
The onlv ^hp whieli we have notaed i^ on page 1025, 
the Phvsic.d Socic-ty niodc'^ly » onfirmig itself to ; 
JVoc'eedlrlg^, not Transaction-', as implied by the 
writer. Me notice that the names ol .Mr. Whetham 
(Phase Rule) and Miss Austin (Units of Measurement) 
have been omitted I nan tlie li-'t of ecaitributois on 
p. vii. 

The jirmters have dojie tlieir work wcdl, and the ' 
publishers ate to be c ongiatulated on tlieir enterpiise 
and the general “ turn-cnit “ of the book. It was : 
inevitable that a book ol 1000 or more jia^es of tins 
tvpe sliould lie expensive. The pity ol it is that the 
price will put it out of the reac h of so many students. 

It is true that tluy may hava- recourse to the nearest 
liWarv, but the book is .such that one would like to see 
every senior student of the subject with his own cop) . 
Sexme of the artirlcs will be a revelation to him, bearing 
as they do little resemblance in substance and treat- 
ment t^' this majority pf tb^ pwnMay - P 

NO. 


iuture policy. 

With regard to the obstacles m the way ol further 
advancement, the most sctious one is the Hindu law 
of inhentanc'c, by whii-h C'arh male member of a 
famil) IS entitled to an Ccitial share: of the family 
projicrty. This results, not only in the division of 
farms into uneconomic units, but in a fuitlier sub- 
division into scattered plots- a process remmisceiit 
of the old threeTicld system m Ivngland. Another 
fundamental dirficully is that cattle cannot be bred 
and kept solely for profit, owing to tlieir significance 
in the Hindu religion. They are of inefficient types, 
used of necessity m an uneconomic manner, and are 
more of a hindrance than a hel}) to the struggling 
farmer. As an illustration of the cliflieully of introdiic-' 
ing improvements which do not clash seiiously with the 
social and religious habits of the cultivators, the author 
ionsiders the use of irrigation water. It appears that^ 
financially, most irrigation canals are unsucoejj^l 
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taken up^ ^,’rM5 i§..duie 

wKo'Jiave- t!/e^ ''tiectes'sary encrj^’ ' iq" 

^^gage in '^he niore intensive type of culli\ation 
h^cssary on irrigated land. 

' *In certain matters of technnjuc.siK'li as improvements 
' in cultivation and rotations, the application ol manures 
and llic use ot better seed, considerable advanc-cs hru'c 
been effect'd. This is largely due to the investigations 
made at the experimental farms of the Agricultiiial 
-Service. 

In one ol the appendices to the book the author 
y^tlines a diaft bill to enable landowmers to correct 
\t;he excessue division of holdings, and he supports 
Aiis case by full details of typical instances of sub- 
* division, and by comparison with the remedial measures 
-taken in other countries where the same conditions 
' have arisen. 

The book is essentially a plea for a specified course 
‘of legislative action^ and therefore may be to some 
extent controveisial, especially at the present time; 
but the (acts arc put forward in an eminently fair 
manner, and the authoTs treatment and discussion 
' of them constitute an e.xcecdingly interesting and 
useful account of agricultural I'onditions in an important 
region of India, J3. A. Keen. 


Prehistory for the Schoolroom. 

(1) Everyday Life in the Old Stone A^e. Written and 
' illustrated b\ M, and ('. II. H. Quennell. (Tlie 

Everyday I.ile Series, I.) Pp, x + ioq. (London 
B. 'r. BaKlord, Ltd., n.d ) 5.9. net. 

(2) The Woild-Sforv of 3.000,000.000 {?) Years P.y 
J. ’'eeves Pp, 16, (London • P. S King and Son, 
Ltd T922 ) 2.S ()d. net, 

(i) ^ I 1 1 1 s IS a delightful hook It laight to he in 
JL ('V c'r\’ s( hoolroom , hut ihe eldeis will want 
to borrow it and enjoy it in the e\enmgs The hue 
drawings are masLerfiiei es of well du'ei’ied imagination. 

' That on p. 3S shows a l\Ionstei lan family brlwien the 
thin sterna ot the woodland and their ia\e: the hig 
, brother, just tor fun, is frightening a little girl, who 
clings to her molhei's hack as slie looks alter the fiie ; 

■ an elder sister, sitting lU'ar him, checks him by a tiincK 
'itouch from her leg— her foot is just as read\ us her 
a, hand. The 1 30 si^uare cm. of the drawdng — the authors 
justly use the metric scale — are full ol life and incident ; 
we should like to sec the curtain rising on its realisation 
the first .scene ol a folk-drama. 
fiV.f The clever guesses at the appearance in profile of 
>^<jfei!C«JSsive types of man, from Pithccantliropus to the 
alerfiaii,, should be supplemented by a few draw- 1 


ajxmt a skull,, and readers would then see 
clearly 00 what the conclusions re.st. The picture of a 
small valley-glaeier pioducmg a nuuaiue girdle is crude, 
and does little to explain the (ondilioiis luund by 
earliest man in hiurope. The ahsuidly small thii kness 
assigned to ('ainu7oic strata m the tahli is '.aiulioued 
by British Museum guides, ami is deiived Iroin the 
narrow cult of the Londnn Basm b\ geologists in 
southern Engliind But we turn to the text and' the 
living ilkisl rations, to the jiroud dignit\' of Cervus 
gigantens, unconscious of his \ulgar liUle (‘nemy in the 
rear, and to the sleepy hippo)-(otamiis ahmil to fall upon 
the slakc.s ; then once more we (ordi.illy thank (lie 
authors. 

(2) So much is prohlCTiiatie when we seek to suny- 
marise ‘Hlie w^urld-story ’’ that we doubt the wisdom 
of drawing up charts w'liich snnulatL those dei ived Irom 
written history. Mr. Recyes’s book is, hov\'ever, very 
useful to the teacher ; hut it necessarily (onlains much 
on which wc await lurther information. By lesersung 
the theromorphs, for example, for the Trias, the 
author is able to state that the Permian reptiles w'cre 
not at first clearly differentiated Irom amjihibuins. 
The marvel, however, lies in tlu‘ rajiid use in Penman 
times of a mammalo-rejitilian type, 'I'lie hypotheses 
of the earth’s origin do notjit well w'lth tables showing 
in detail the “ periods” of man's on up.iljon of the globe. 
We have the “ solar planetary epoch,” the ('arbonifcrou.s 
‘ period,” and later the La Tthie “ penod ” Lnles.s the ^ 
geological .section is greatly extended, undue emphasis 
IS tlirow'n on the analysis by' .jk li.eidegists ol the 
progress ui early man in the Luiopc.in area. Prof. 
Solhis's estimates, made in jqog, aie wisdy t.ikcn as a 
b.isis lor suggesting, by tblcknes^ ol sliaUi, the relative 
lengths ol gcologu'ul ihtukK. 'I'lie author's rclcrences 
to liti'iatuie should aid the sehoolma'>l( r who attempts 
to deal with man as “ a jiart 0) X.ilure But hoW arc 
other forms of teadimg, m Kent inky, in Middlesex, and 
elsewhere, to be reioneiled with this high id(‘al '' 

d A J. C. 


Aesthetics. 

(1 ) Uaniunusni and Conscioni hvohition By' .Sir Charles 

Walston (Waldstem). Pji. wi+ghp (London: J.- 
Murray, 1922.) 219. net 

(2) The Poetic Mind. By E. C. Prescott , Pp. xx f 308. 

(New York : The Macmillan ('o, , London : Macmillan 
and Co, Ltd., 1922.) qs. net. . ** 


(x) 


H 


AK.MONISM, whatever it'i attraction a.s a 


terms lor its expression. Sir diaries Walst<uP§ theory 

bii IJiaLsonscipu 

' '• '"'A 
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human being- is due , tO , ^ 3^ 

higher stages to anstotr6pilsm/''^‘tt'e" ‘hj&W 
infant/’ we tire toldj “ emits a first sound or cry which 
is a spontaneous activity of its vocal chords. From 
this moment numerous somatocentric and centrobaric 
activities proceed which — unconsciously to the infant 
itself — estalilish its relationship to its own functioning 
body and to tlie outer world. But with the growth of 
sentience and nervous activity all the physiological 
activities of the cliild arc somatocentric, and manifest 
geometrical or rhythmical regularity, establishing the 
harmoniotropic tendency and principle of activity.” 

The book contains a great amount of autobiography 
and many long extracts from the author’s other writings. 
So far as aesthetics is concerned Sir Charles seems to 
"come nearest to Groos’s play theory. He makes no 
mention of the more recent aesthetic theories, that of 
Bjfertedetto Croce for example. Art, we arc t^ld, is the 
product of an aesthetic instinct, and we seem to be 
expected to find the full explanation of it in this descrip- 
tion. The purpose of the book is practical, however, 
rather than theoretical. The idea that inspires the 
whole scheme is the desire to find a way to reap the 
full benefit of the awful experience of war and direct 
, tO' good purpose the agencies, such as the League of 
'Nations, which aim at superseding the conditions which 
are making strife on the colossal scale a menace to 
civilisation. 

{2) Mr. Prescott’s book is a research work in con- 
nexion with, or at least undertaken at, Cornell Uni- 
versity. It is a laborious attempt to prove a thesis by 
accumulating examples and illustrations. The thesis 
is that poetry is a product of the human mind which is 
tp be correlated with dream consciousness. We are 
thinkers and dreamers. Most of us are both, but in a 
general way we may class people as one or the other 
according as imagination or reasoning is their pre- 
dominant mental actiA ity. It was therefore even more 
tO>M. Jourdain’s credit than he supposed that he should 
' have been speaking prose all his life. Mr. Prescott is 
' a disciple of Freud and Jung and his thesis is that the 
. dream interpretation of those psychologists is applic- 
able, not merely in general, but in minute detail, to tlie 
interpretation of the imaginative content of poetry. 
It , is thesis which bears very hardly on the poets, 
»;arid if it is right, they, being dreamers and not thinkers, 
will fTnd it difficult to put in a defence. Our quarrel, 

, however, is not with his psychology but with his in- 
adequate conception of aestlietic-s. Poetry is indeed, 
.•’^as. Vico was the first to hold, the primitive language, 
but siirely when dreams find expression in poetry they 
c^se to be dreams. ' 

Both- thfese volumes seem to illustrate the impossi- 




in whicli it stands to the logical ^ 

short-circuiting the inquiry by dismissing 
activity as an instinct, or by degrading it to descriptive,^' 
p.sychology. Moreover, the work of Benedetto Croce irt',^ 
this field, open to criticism as it may be, has tefj^- 
research students with no excuse for ignoring the issue^' 
Notwithstanding this defect, each of these books is/; 
in its own way, fresh and original and distinctly 
stimulating to thought. 

;.4 


Our Bookshelf. 

A Naturalist in the Great Lakes Region. By Elliot-' 
Rowland Downing. (The University of Chicago:,; 
Nature-Study Series.) Pp. xxv + 328. (Cliicago/j 
111 . : University of Chicago Press, 1922.) 3.50': 
dollars. 

This book has been written by a member of the School , 
of Education at Chicago University as one of its naturer^ 
.study series of handbooks, and it is designed for teachers 
of nature-study as a guide to the ecology of the country 
bordering Lake Michigan in the vicinity of Chicago. - 
It is written on ecological lines, and show^s abundant 
evidence of the influence of the American school of 
ecologists headed l>y Dr. C. G. Adams and Dr. V. E,. ' 
Shelfortl. An account of the geology of the district* 
is given first, followed by a resume- of the geological^ 
changes which have led to the present conformation'’ 
of the country, with special refereni’C to the glacial; 
period and the formation of the basins of the Great'' 
Lakes. The animal and plant associations of the; 
district are then dealt with in some detail under th^‘- 
headings : dune, forest, swamp, prairie, and the various*^ 
aquatic types. 

The book is abundantly illustrated by line drawings,: 
•which will serve at any rate for a preliminary identifica- 
tion of the animals and plants met with, and a very . 
g<»od scries of photographs illustrating the various^ 
geological phenomena and biological associations which ', 
are described in the text. Many of the maps, however," , 
are too small and so overloaded by unnei c.ssary detail ' 
as to render olxsi'ure the point they are designed to - 
illustrate. The book will serve admirably the purpose" 
for which it is designed, and should be of the greatest • 
use to teachers and students of Nature in the area with ; 
which it deals. 

It is evident, however, that 4 ;he author is not himself: 
familiar with the scientific names of the animals anCi 
plants of which he writes. There are dozens of mistakesLi 
in the spelling of these names, and if a second editior^/ 
is called for, tlie author would do well to enlist th^ 
services of a competent zoologist and botanist a|&di 
submit his scientific names to them for correctip|^,^ 
The index, too, shows evidence of hasty compilatiaft|| 
It is neither complete nor accurate. These deleq^'*^ 
are a serious blot on an otherwise useful bonk.\i|& 
should be remedied as soon as possible. 
might usefqlly be replaced by a se^r^es. pL^vy attfi ' 
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P<<;^i|n7Wl>Ap|w^aix contwnirt^ a bibliography of the 
By W.E. Hughes. Pp. iv + 50. (London : 
Stationery Office, 1922.) 6s. 6d. net. 

mThe Department of Scientific and Industrial Research 
:ha§ rendered clectrometallurgists signal service by 
;, the recent publiciition of this monograph, written by 
.and containing the results of work by Mr. W. K. 
-Hughes, formerly Chief Research Chemist to the 
Electrometallurgical Committee of the Ministry of 
jMunitions, and already favourably known for his 
-publications in this particular field. The present 
ftoochure contains, within the compass of fifty pages, 
a S5'stematic study of the effect of current density, 
temperature, and mechanical movement on the nature 
,^^'Of the cathodic deposit of iron formed from ferrous 
'^bhloride solutions. The deposits were photomi(To- 
;.V^aphed in every case, and the resulting numerous 
, illustrations, excellently reproduced, are of consider- 
able interest. 

^ The view upheld by the author is that the effects 
of these different factors can all be satisfactorily 
explained if the formation of a crystalline cathodic 
metal deposit ('an be regarded as being governed by 
conditions similar to those whic'h regulate the nature 
of a crj'slallinc deposit formed from, say, a molten 
mass^ of metal, a fused rock magma, or an acjueous 
solution. It ('annot be said that the view is quite 
no\’el. It has certainly been in the air ” for some 
' little time The striking work of von VVeiniarn, for 
example, if considered in connexion with the effect 
of colloidal aciditions to an electrolyte on the nature 
of the cathodic deposit, could not but suggest a close 
similarity between the nature of the phenomena of 
electrolytic dejiosition and precipitation from mjiieous 
solutions. But to Mr. Hughes belongs the credit of 
stating the analogy in unequivoc'al language, and of 
'bringing to it a very large measuie of experimental 
support. The variation.s in cry.stal striu'ture observed 
by him an' correlated very .satisfactorily with changes 
in the experimental conditions mentioned above, 
Changi's- which bring about quite similar variations 
the nature of crystallisation from other types w 
systeiiLS. 

It should be added that an excellent bibli(.)graphy 
of the subject is given in the form of tui appendix. 

Catalogue of the Fossil Bryozoa {Polyzoa) m the Defart- 
ment of Geology, British Museum {Natural History). 
The Cretaceous Bryozoa {Polyzoci). Vol, 4 : The 
Cribnmorphs. Part 2. By Dr. W. D. Lang. Pp. 

12 + 4044 8 plates. • (London : British Museum 
(Natural History), 1922.) il. 12s, 6d. 

Thqse who use this volume will bear in mind the 
.Ruminating morphological introduction provided by 
the author in its preclecessor (see Nature, vol. 108, 
p.,39). The numerous lithographs are from the artistic 
qr^wings of Miss G. M. Woodward, and the author again 
if^nishes vigorous text-illustrations showing4he specific 
b^oecia (normal zooecia) and the accompanying 
ife^lljuloecia, which are the slj;eletons of the modified 
that defend the colony. The variety of 
the aviculoecia will 


7; ..exaifiple of Dr. Lanff^s nf 


example of Dr. Langes attractive. .«vw»vv* 
dealing With Nature’s spebies-making, here styled 
“ cvolutionarv^ activity.” In this case the whole of 
the thirty-eight species are derived from zones in the 
Senonian. G J ,C ' 

Pope's Manual of Nursing Procedure. By Amy E. 

Pope. Pp. xi + 596. (New York and London ; 

G. P. Putnam’s Sons, 1919,) Price 15?. 

This book has been prepared more especially to 
facilitate practical instruction in the w'ork usually 
included m the probationer’s first \ear ol training. 
In each section a consideration of the principles under-* 
lying thc_ variou.s nursing procedures is followed by 
a description of demonstrations of the nuHliods involved. 
In this way, and with frequent retereiUT to physiology, • 
the author associates theory with jiraclice. 

Ihere are a few errors and omission-, ; m the descrip- 
tion of howler’s po.sition, a right angle is represented 
diagrammalically and in the text as 100'^ ; and in the 
list of pre.scripLion ahbrevialinns .ind .symbols no 
mention is made of the commonest m use, that for 

thrice daily.’ The use of more illustr.itions would 
enable a reduction to he made in the length of cle.scrip- 
tions of technique. The book is more suitable for 
the guidance of the instructor than as a manual for 
the probationer. 

Precis d' ArithmHique. Pan J. Poiri-e, Pp, x + 63. 

(Paris : Gauthier-Villars et Cie, 1921.) 7.50 francs. 
M. PoiR^-E has not written a hook on arithmetic in 
the .sense of a .school text-book : it can be more accur- 
ately described as an introduction to the theory of 
arithmetic. Although the author sets out with care 
and precision the main ideas underlying arithmetical 
proces'ses — “the why and the mechanism of each 
operation ” — yet there is no attcirijit made to teach 
the subject, 'fhe book is very interesting — is there 
a FreiKh book on mathematics that does not make 
pleasant reading ? A quarter of the space is devoted 
to the fundamental theorems of the theory of numbers, 
and in fact all through the hook there is an evident 
suggestion that the author is aiming at the theory of 
numbers. Numerical illustrations of the processes are 
given, but there are no exercises for the student to 
work out himself. S. B. 

Practical Physics. By W. R. Bower and Prof. J. 
Sattcrly. Eighth impression (second edition).' Pp. 

XI + 422. (London: University Tutorial Press, Ltd., 
1922.) qs. 

A DISTINCTIVE feature of this text-book of practicaf 
physics is the inclusion of a considerable number , of - 
experiments which may be performed by the student '? 
at home, using very simple apparatus. In the secOntk 
edition a supplement has been added containing. a)' 
number of additional experimcnt.s. These are coxy: - 
cerned with Fletcher’s trolley apparatus, .coefficieiits ' 
of friction, Mariotte’s bottle, surface tension, expansipii 
of solids, thermal conductivity, photometers/ afld 
critical angles. The importance of avoiding., ey6- 
, strain has not been sufficiently consid^r^d in ifie" 




Letter^ tb tke Edltoh 


The Editor does not hold himself responsible for 
opifiions cxprcMOd by his correspondents. Neither 
can he undertake to return^ or to correspond 'With 
' the^ write? s of rejected manuscripts intended for 
this or any other part of Natukk. No notice is 
taken of anonymous unnmunuatwn^f\ 

Relativity and the v-Ether. 

Wiiii 1 . at mciillv 1 visited its excellent 

Publn Lilaaiy, <iiid there loiind the thiee supple- 
incjit.iry volimu's of the “ l*au y Ihil ” containing the 
remarl\al)l\ hu id article on u l.dmly by l^r Jeans 
jMan\' !ia\i \\n 1 teii and innltihides ha\e iiaid about 
tills sid)|((l, but 1 \ ('id lire to ray 1 h.it lumln'rc can 
be fomul a nioie ( oiiijiat t and aiouiati* jiresentation 
ot tile stint nl.iluist jiosiiiMn 'llnie is nothing 
an.'eiiiK oi iialfduaik'd .iboid it , .ind 1 iinagnu' that 
while iion-]di\ si( is(s will hnd tlie riilicle ri'adabh*, 
most j>h\ sK 1 st s w ill lind its ( i isp c h'ainess nistiuctu e 
^h'rv Idtli* ( iUi <i I'ragiiud K or .iiiti - ])hilosophic 
rclcitix 1 st ilia.' ni\s(|f (in(i to disagree uitli in it, .uid 
where 1 do disagiee it is just jiossible that both oi 
neitliei iua\' ill' light 

Still I do want to (piote and cidnise oiu' clear 
and derunti* suiti'iKe, into winch 1 insc'tt only 
rclercncc"-. to ihn' coninn'iits winch lollow, so as not 
to spoil it 

On the elc'i tioni.ignetK tlu'oiy ol h'.iiadav and 
Maxwell. wa\es of light “ weie snnpiv waxc's in the 
a?lhei and tiavelUd wdli an absolute \eloeity c 
dcteinnncd oin e and loi .dl b\ the strnetuu cjf tlu' 
a'tlu'r (i) ( )n IhisxK'w d was ciintc' (.(‘rt.ini ( 2 ) th.it 
anobser\i'i nio\ in'; tlnongli I'u .elliei witli.i celocit) 

1 / would nu'.isiiK the M'loiiiy of light tiavelhng in 
the saiiK' (liKitioii as himself .is <~n Jh'I. dudv 
leaclies (p th.d this xi-loidv is alwa\s pieciseh c, 
and this in dsell disjioses (.|) 0 / tin adhei of idiraihiy 
and Maxwell " 

(h> this pionoinii ( nieiit i c onnneiit t hns 
( [ ) d'hat is ( c'l taniK ti ne 

( 2 ) Mot (juiU (Citein Jt might li.ixe been ihonght 
cert. nil , bid the h'd/t .('laid coidiaction is an indica- 
tion ol ime\]iec ted possibilities in tlie instillments of 
measiiie Still, no tirsl onh'i loojdiole has been 
snggest('d, < 111(1 tlu' challenge is a legitimate' one 
Would lh.it the ('\])('iinunt could be tiled ' 1 
assume that e\'er\ one svill agree that it has not Net 
been trad, .md tliat it is dillicnlt to devise a siiic' 
and certain w.i \ . 

( 3 ) It ccitainly and vi'iy torcibly does so teach 

(4) Hid a hy[)ot lu'sis, e\on the fonnd.itum hypo- 
thesis ol a develojied tlK-'or), cannot logically be cited 
as ]1 it were .in expei mien tally asieitanied and con- 
clusise fact . iioi (,ni d be* ns(.'d to give a knock-out 
blow to anothei tlu'ory ( )[ij)osnig theoiics still 
have to tight d out ]*iiil-blown Jblativity might 
ecjiiallv \\el] bc“ saal to dispose ol Matter, bv' rc'dncing 
it to the iinevenn " .)f .i lick., 01 to the tensor 

cs to an alg( braic c'xprc'ssiun like (i,,, - 
which apparcidh r coiisc-rv cd hkc matter, n-, cibedicnl 
to our laws ot motion, .itid vanishes in what we call 
empty s[Mce 

1 do not tlnnk that even Dr Jc'ans will claim that 
there is any ascei tamed lai t to siibsianticde what 1 
have rnarkc'd .is (3) It all depends ii]j()n nv/c" and 
diffcrmg eslim.dc’sof time I 

It^ inav be said that (fmchisions of lelalivity have 
bcei\ vciitied, and that thus llu' theoiy is cvstablished 
f should prefer to say th.d some' m.athematu.al 
deductions arrived at by the relativnty method have 
been Irrilhantly verified, and hejice that the methcxl 
has pragma^ally ]^eli;|>roy.e4j^ ^ ^ ^ 
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sriil fes fh^t 

f^oundatiotis rotten. ’ ’ . ' > 

It would .seem rather that more than 
expression is possible for even the simplest fact, 
that a entenon of absolute aiul exclusive trutli'|nc|' 
any statement is increasingly chfftcnlt ter hnd. A . 
theory which renders it uncertain w'liethcr the Fire,, 
of J.oiidon preceded 01 succeeded the outburst of 
Nova Fersei, wln'ther the siin rcrvulvs's round the 
cMilli 01 vue versa, and whether a much-travelled ' 
man’s death preceded his birth, should not be too 
positive when it lea\ cs its own teahn and enters the 
legion of tact and rcahtv, w'li.itever those pos'dbly 
<|iic*stioii-begging terms in.i\ nio.in Pi'ihaps tlu're 
IS no absolute truth More jiiobably absolute truth 
exists, but IS not easy to arrive at 

IMc.mw Inle we may be grateful th.d, thanks to the 
new scliool, we aie beginning to re' ogmsc' the un- 
(C'rtanity and contmgcncN^ nisepaiabie from all forms" 
ot hnin.ui sl.iU'incnt bet oiu gomiises not extinguish 
blit snjiplemeul cMch other There is room not only 
for Einstein and Weyl but .dso ior M'ewTon and 
M.ix'w'C'll 'I'lu' rc'c one ih.ition may not bi' obvious, 
the connecting pass, age is dilficnlt to imd, but it 
would be wise to keep thi door aj.ir 

(JiaVlK 1.0 DOT 


The Legal Equivalent of the Metre. 

Mav 1 collect m Maiuio. an iiidoi t iiiiate error 
w hic h ca c nrs on p 5(So ot the “ Dutionaiv ol \pplied 
Physics " It IS tiu're stated lh.it the ('([iiiv alent of 
till' metie in niches is 30 3/ 00, S, .iml the' Ordc'r m 
( cnincil ol May ki, icSi)8, is refern'cl to as giving the 
h'gahsed v.dne of Hus (|u,ui1il\' 'I'hc' mlormation 
v\as t.ikc'ii, by ])enmssion, lioni the ” ('om[nitc'r’s 
H.iiidliook,” issued by tin? Meteorologu'al Oltni' m 
i(>2r, and the mferenie is that the above' ligiiie is the 
legalised nxiIik' 

Dl Stratton, of tlu' bmted .States Hiircau of 
Standards, lecentl) dirc'cted my atientiou to the 
enoi 'Hie legalised value gi\ cn m tlie Older of' 
('oniuil IS 3() ^7011 ^ niches 

'I'he “ ('c)mputc r's Handbook ” state.s lluit “ The 
most ic'cent values for tlu' mc'tnc.d c'lpiu.dcnl ol the 
tnndanunt.d P.ritish I mis are those cont, lined ni the 
Order ol (.'cmncil oi i<itli May 1S08,” and, after a 
leieience to eailier editions of tin' " Handbook,” 

( ontnnic's . " Value's in .u i ordanci' witli tlu' Ordc'r in, 
('oiiiKil ol i8()u have now been sulistituted 

I assnincxl this to mean that the' actual legalised 
values had bc'cii used and pimti'iJ tin' ligiin's without 
further vuTihcation, but this is not the i asc' 

'I'hc' tigure givcm — 31) -57008 — is deduec'd fiom the 
rel.ition t incli 24 4 milhnu'l ri's . the legahsc'd value 
ot tlie inch in millimetre", is 23'Vj(i()78 '1 he (Idler- 

ence, less than one pait in a nnllinn, is negligible tor 
ni'arly all jinrpuses and Hii'ic' would be many advan- 
tage's m aecc'plme, .is thc' li'g.flised ratif, f null -25-4 
niillinietres, hut Hus has not been done 

At present sonic* eonlusion may easily arise ; for m 
2\nieiica thc r.itio i metre - 39-370000 inches lias been , 
adopted. 

Wc thus have the ecjuivalents given in the following 
table ' . 


America 

" Computer’s Handbyok ” . 

British -v 



3^370000 

39 ' 370 o 8 . 


IlK llCh 111 
Milliincye'S. 


23-4000 .^1'' 
■25:4000^;;' 
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On the Reality of Nerve- Energy. 

If I havo nndfrstood Prof. J'raser Harris's letter m 
Na'iurjc of September 9 , ]) 342 , it is a plea foi the 
more wuhspread use of the term " ner\ e-energy ” b\ 
physiologists and lor the investigcitioii of iL .is a 
s]H‘( lal manifestation of energy hko heat, light, 01 
eletfneity ii is no doubt ([iiite true that the term 
has a dehmti' and useful meaning in jisvt liology and 
psycho-pat liology, ilioiigh “ mental energv ” \\oul<l 
pHibably do as well m most cases 

As a physiologu al concept, howecci, " nerve- 
ent'rgy " lias little to reconniK'nd it Some idea of 
the difrieultu's w'lueh an' hkel\ to .ittcnd its use may 
be S('cn e\on m Prot llains’s letter . moieo\er, thoie 
is very little need to ]K)stulatc .i spei lal kiiul of energy 
to ex])lam tlie ueivous impulse and its londiKlioii, 
for oi all the ddh'ienl activities ol In mg c<‘lK Dial ot 
toiuhielion can be most readily desmbisl m teims ot 
pli\ sii s and cliennsti \ 

Tlie monientai\ diange whnh m.ikes the nei\ous 
nn[)ulse seems to consist in a <lej)olnnsatiou of the 
snriac'e la^els ot tlu' iicixi' libie, a lesulting iiicteasi' 
in ]i('nn('abilit\ , and an cscapi' ot 10 ns troin the 
interior ot the libie 'I he movement ol ions bungs 
about an imicase oi jiei meability in furthei sei lions 
of the libie .ind a dei'iease in the sections pieviously 
ai'tuiy so that the disl 111 banco spnsids but doc'-, not 
last lor more Ihaii a btiel lime at any om* jx.nnt ddu' 
pioccss is so siiiiph' III its essentials that Ih'of fallu' 
has been able to consliuel model neive hbies of 
iron wires coated wulb a him oi passive inni and 
imnu'isf'd in nitiK' avid d licse modids I'opv tlu' 
behavjom ol a nerve lilne with sntpiising lidi'Iitv 
I'oi some tune ]>ast, evidenci' has aeciimulali'd m 
favour of this ('xjil.imilioii , it would he (|mte inis- 
leadmg to suggest that (werv detail of the toiuhu tion 
ol Ihe im]nilse is undeistood, buttin' broad oulliues 
if the “ membrane tbeoiv ” have not been sciiously 
I li.illeiigi'd 'I'he energetics of the 


loi 


[iroK'ss weic 

worked out bv P-einslem d’lu' system loses tiee 

eneigy wlun ilu- ions escape liom legions ol high to j (Naiurj:, September 
rc'gions ol low umi ('iitration, and iiltmnitelv tins 
must In lopk'U'ed bv llu' metabolism ol loodstiilK 
in the libie d he splitting up ol a laige nndceule into 
a uumln'r ol .smaller ones would siillue to restoK' tlu* 
cinuentiatioTi diflereiu ('s upon wliieh tin' movement 
of ions di'petids, and at various stages lu'at ni.iv'’ be 
given out OI ahsoih<;d Irom the .. r'ouiuliiigs In 110 
yiart of lliis s( lu'ine is lluie any need, 01 .uiv oppoi - 
tumty, lor tlu' mtiofkution ol a sjieiial foim ot 
eneigy peeuliar to ne'rvc's 

It {he him ' iiei ve-eiiergv ” is to be lelaiiied it 
might be used to mean the lotal jnitcntial em'igv m 
tlie nemone available foi use m tin I r.insmission of 
impulses, but it is doubtful wdiether mueli would he 
gained hy the ineasurement of this (|iKiiitilv" Pi of 
A, V Hill has shown that the energy expended m the 
pa.ssagc of a single nnjnilse is extrcniolv small, and the 
neuroiu’ is able to re])k'msh its stores i ontiinially tiom 
the nutrient lluids whuli suriouiul it. When ’f.riliin' 
of conduction occurs it scc'ins to be due more •ifteii 
y to a failure of the snrfaic reaction than to an exhaus- 
of the store of p(. ential energy in the fibre. 

H. D, ApRiA.N. 


'J-' 


' " In hiii letter on this subjefct (^ep^ 

Mr, Harrison stales .sonid interesting feck'ytegarding 
the chromosome numbers in Salix. This appears to 
be the first case m plants vvIuto trtiaploidv" is aoepm- 
panied by very little external change Holh tctraploid 
and liexaploid iiumbi'is 111 a germs have long been 
known, lor example m Musa, but the point of my 
rein, irk leganluig iiiti'i sjiecilu sli'iilitv in ciossos 
between diploid and Iciiaploid foi ms ai^pears to havi' 
been missed. It is not that then is auv dilluiiliy m 
making such c losses m the lust pl.nc I'suallv they 
are easily made, but the k siiK is a liijiloid lorm with 
an unstable i Utoniosome (onlent 

It .siK h crosses betwi'cii a tliploid and a tctraploid 
.species (xcur in \a1me. thev L.innot leail to a 
jiei maiieiil , stable lonn, exvcpt by .ipog,imous repro- 
dut tion I he hvbiid iii.iv' 1 loss b,ie'k walli cither 
parent, luit this leads again to m-u and irregular 
ehiomosome iiumbeis, with tlu' lesult that, iti the 
.ibseiico of apogamv, stabihtv will be lemhed only 
when the extia tiuomosomes Imm' Ixt n lost and the 
numbc'i has leverti'd to Ou' diploid, 01 possibly in 
stuiu' eases to ,i balanced iiilei mediate miinbei The 
two pan'iital spi'i les, 1 e^])( i tiv dv tliploid and letra- 
filoid, will 111 tlu nu'antimc eat h have taiiietl on it.s 
own Ime ot deset'iil 

It lolldws that It a 1 elia})loitl foi m .msi's bom a 
diploitl spieit'S m Nature, it will (oiitmiK' to lireetl 
tine, wink' its hvbnds witli tin [taiciil spt'cies w^ill 
not give rise to .1 ptimauent hue o! d«'.s( t'lit unless 
Ihcie is apoganious ii'piodiii turn llu-. is, Itii piac- 
tieal puijiosi's, a tonddion ol jiliy siologu al isolation 
SfuKiiithi''^ it.mtn is .1 probable <'\ainple of this sort, 
and th('re ate m.iiiyolhcis Oiue (wo sm h independ- 
ent lines of dost cut are eslablislmtl, the diveigcnco 
iH'tvveen tliein may goon itu teasing a.s iicsh variations 
t)CC 111 111 (aeh senes U Kma.iis Ga Hvs 

King’s (atllege, London 


Micro-(Mieinical Methods in tlie Practical 
Teaching of Gheniistry. 

1 V v’u'vv of tlu' stu'unoiis elloi 1 ^ now being made by 
.'duration anthontit's m this counliy ft. economise on 
'ilueatioiialexpenditure, consult rabk' inlc'rest attaohes 
to Prot I'geiloii (ri't'v's k'tti'r 011 the ap])heation of 
miero-clu'imcal methotls in the Leaclung oi chemistry 
'Kaiurj:, September 2 , 3o()) During the War vve 

<ondiicted a eoiusi' of jir.utual lustniction in 
cheimstrv m the Internment t'.unp lor Civiinui 
Piisoiiers of War m Rnhlebcn, and the difliculiy of 
pio( uiing huge (juantitios of reagents k'd to ihe 
adoption ot " Muro” methods whco'vc'r pos.sible. 
■Mthough we h.ad at times forty si u louts yweparing 
imivmrsitv ex.-iinmationb, the consumption of 


( hoinioai leageiits was cxtiemelv'’ small in comparison 
with vvh.it would be rrf|uiied in tin' oidiiuiry way. 
Lo give ]ust one example', h.ilf a litic' of mliic acid — 
a precious lupud m the 1 ainji was (omul sufficient 
to supply the needs ot tliese' .students for several 
months One enterprising stiuK'iit lUUd for himself 
a fiillv e(|mpped “ micro ” laboratoiy in a tmy eoimer 
ot Ins loft and undeilook inteieslmg n'search W'orft, ’ 
A InrthcT advantage of the method is that tlic 
quantities involved are so small that the students 
can study the chemu al piopertu'S of many of the 
larcr elements with gieat advantage to themselves 
and small e.xyu'n^e to the laboialorv. We : are iii 
hearty agreement with Pi of (bey as to the economic 
and cdiitalional advantages of the micro-cliemical 
methods J, W. Blavjdkn. 
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The Progression of Life in the Sea4 

H\ 1 :. J An.i\, D.Sr , FRS. 


D 11 'P'I 4 \ 1 '\' 1 ' \Kv\h .iR- still hild as to wlu-rr lilu 
111 tlir \\o)l(l had its oriLiiti, hut no om (juistions 
(hill It liiLMii in (lose (onncMon uilh \\atci Thai it 
hcuan in the a a. u hcu' the nci (‘-^^.irv ( Icnicnls uiri' 
liRscnl in apitiopi latc 1 ont cni rat loii'. and in an lonist d 
state. R an id( a u hn h a])[)< als to main u ilh iiK ic.isin^ 
lofii the more JosiK it is ev.iniiind This \ uv\' has 
lain devtlopid ie<(ntl\ In ( him h “ in his iiieiniai 
on “The Ihiildme ot .111 Aiitol lophu Idae* ll.ile,’’ in 
\vhi( h he holdU atli inpts to t itn e t hi' promt s-.ion Irom 
the inoi"ani( tleineiits pr^''^l iit in aa-w.iter to the 
linn cllnlai llam'llate m lie |)lankton plam , llo.itn\Lt 
iitiK mtiieualer 'J’ht .iiitol io|»hi' lla^t llati , ni.iiui- 
Im till inu Its o\\ n lood, hi n eaids as l In stai t in" point 
lioin whnh all otlui 01 "aiiisiiis, doth plants and 
animals liave spiuin; 'To midti'.taiid tla (hsl step 
in this pi t)'j I ( ^sK Ml 1 he pa^sa'’l 1 1 oin I Im th ad iiioi eanit 
to tlie li\ me oii ,ime k maiiR, is as it has al\\a \ s hecn, 
om ol t h(' a> Rt' enaK ot n lit e not ol Inoloeit al st leiK e 
alone, hut ol all x lem i l\e< < nt nxMn h has ] think 
thrown mm h heht on tin limdanuntal jiiohleiiis 111- 
\ oh ed. in a pa pei ]iiihh 4 ii <1 lasi \ i ai . ! ’.ah . 1 1 > 1 1 hi on. 
and I’.iiik'i',* txiendma and loriiftnea piemoiis woik 
In Heipamm Moon and Wthsttr.’ ha\t shown that 
hpht ol \(‘i\ shmt waxedfivjlh (A •’on ^/p) oht. lined 
Irom a iiartiin vajitaii limp a' tin.,; iiiioii wan rand 
{ at hon tliosidt a lorn . n « ajiahh ol piodin iH" lotmalde- 
h\de w n h lihi i.il loll ol liu ox'eiii laeht til a soiiu - 
what loll M'l u.i\e It n"lh (A /#/()< mist s tin nioli'- 

I nies ol loi ma Idt li\ de to limit ol pohniiii t to loim 
simjile sie, im. si s molt (lilts ot loi nialdt h\ de, Itir 
example iimimL' 10 loim hexose The ariisiiiia hut 
hrouidil oin m iht'si resean ht's is (hat the ie,iitions 
lake plat t . undi 1 tin iiijlut'iite ol Imht ot appropriate 
WriM'denL’t hs, without the help ot an\ tatahsl, either 
oiLirinii 01 iiionMiin Wlun .1 soiim ol lujit is iisid 
whith Imnislit's ia\s ot matu wa\e lengths, the simpli 
reat lion ot the loimation ol lorm.dileh\ tie r in.iskttl 
h\ the immediate t ondeiisation ol the loriiiahleln de 
to su;.’ai luit this tan he pn\int(il h\ adding to the 
solution a solisiaiKe whnh ainoihs 1 hi lonei 1 waM‘- 
lenelhs, so th.il onl\ the shoit ones whith jirodiu e 
foi maldi Ip\ tit ai e ahlo to m t 

\^''hen the loimation ol simars r ptistiihlid, the 
intiodmtmn ol nitrogen into the orLMint nioh'i nie 
oilers little ihtoretK.d dillii nlt\ . lor not onh has 
Altioie '* shown that nitratt s .iie 1 tniMited into tin moie 
fhemiialh’ atfnc mtiilis iindi 1 ihi inlliunte ol hpht 
of short waMdeipiiih, hut hi maintains (hat m.uine 
aliem^ as w ell as ol her meinjilanis < in, under t he same 
infhienee assmiil.ite liee mlioLieii lioni the air hal\ ** 
also has suiteidetl m hnm^ma ahout tin nnioii ol 
nitrites with mtixe lorm.dilein dt m onlmar\' test- 
ti4.>es h\ sulijeetme, the mixliin to the hpht ol a 
ijuait/mieix ui} lamp 

‘ 1 loilj till pn Iiliiitiil I'lilit at li\ I nil ti> Si I hmi n (/i.r.lupv ) ol llu 
Hlltl'.l] A III 1 aum il I lull i.ti Si |>l S 

* "ni ili'i'i .ll Ml liinil-- " I < t'.l'ilil I'.J') 

^ fuurii < 111 111 s K , Rih.!' u V"! li|JI P luJS .Xao Id 

V..1 It. I, |. ,11 

‘ I’l'M i\ii\ Sill S7, |) ifiRioio, p o'on . '"i m", p kis 

f I 1)1. SI 

' I’liii J^'\ Sill n.Mil on, p rS (loiH) , Mil Ij::, P SI Op^r) 

" n.ilv, llnlliioii .111(1 IIii(!m)ii, Joiiiii ( lji ‘111 Sir, l^intloii, vul, i.'i 
aii.l tj’, irr.:, P >‘)7.S, 
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11 these results of the ymre iheinist aie iiistified, tliey 
an far towaids hridmnit the i;ap whith has sejiarated 
the inori^ame from (he ory.inu , and make it ntit too 
presumptuous to hazard the old euess that t\en tt)-day 
it IS |)ossihle that oiRamt mattir max he jirodut'ed m 
the sea and other natural waters without the inter- 
Aention ol liviny orminisms We mav note here, too, 
that if W'e take .ntonnl ol onlv the most at t urate 
.md <idit|uatel\' tareliil work, the at tii.il e.x])enniental 
( \ idem e at the jnesent time ]e(|uires the jirisi'me ot 
a eetlain <im()iint ol oiyamt matter m the tulliire 
medium or einironment heloie the he.dtln piowth ol 
e\en the sim|)lest \ ept ta I ile oreanisin i.iii I. ike pl.n e 

I.et Us then assume tliat we an- alltiwid to pt'stiikUi' 
in |)iiimti\( sta-waler or talier natural water oilmiik 
( onipounds loimid hx' the enereA ol heht xihrations 
Irom ions jiusint m the watir. and see how we ma\' 
|)io(icd to j)it tine the hml(lm(.- iij) ol ihmentaix 
ou;.imsms Without donht the cAolutionarx slip r 
a lone, and ilahoi.ile om . loi e\ ( n the simplesi Inme 
ot'eaiiism is aln.nlx hiehl) tomplix hoth iii sliinliiri' 
and liimlion \s the nmlet iiles yiew more (ompU‘\ 
l)x the pmeii ssr e linkat'e ot the t ai hon <itoms ot ni w 1 a' 
loimt d tarholndrate and mtioyeiioii eioii])s wi must 
suppose t hat t he ol eann suhstam i , loi piinK pin sit al 
le.isiiiis, assumed iht' iolloitl.il si. lit' ami at the same 
time its siitl.Hi ttnsion het.ime somewhat tliihreiit 
Irmn that ol the siinoimdme water W ith the assumiR 
lioii ol the t olloitl.d state, ilie t'liiint t harei's on the 
t ollonlal part'i les w'tiiilil prodm e t he elh 1 L ol iUlsor])tion 
and liesh ions would he allnu letl liom tlu siiinmndme 
nudmin, ]nothuine a kmtl til piowih (iiniiK phvsieal 
in (luinuler We thus atine al tht' tomtption ot a 
mass ol ('ollt)itlal pl.isma dillerme m siirhu e-tensmn 
Irom ( h" w. iter and im 1 easirip 111 sizt In lw o ])ro( i ssi's, 
one I heinit'al. due to Imkaeo ol tarhoii atoms, tlie 
otiui phxsital, hroiiyht ahtiiiL ip\ the ads'iiplion of 
ions In the t olltiidal pai I a h s 

d'lie dilh t( lit e ol sui fat e it iision would tt'iid to m.ikm 
the sin hue a minimum anti the shape ol tlie mass 
spherit al On the til her ha ud . imiximum etowth won hi 
tlfinand rntiximiim ext hanee wiih the sinioiindin|.i 
medium, and heme maximum sin hue I'h'om the 
antagonism ol these two lattms, sin l.u e-leiisiou and 
yitwxth. thole would lollow, liisl, the hieakiny up of 
the ni.iss into numile partitlis ujKm tlu- shehtist 
auil.ation. ,md, seiomlK t hanyes ol loim whtreAer 
growth nnohed Imal altemtioiis of siirlai t'-leiRion , 
the latter wouhl riprestnl ihe hist militatioii of the 
jnojierlx of t ontim iilit a 

So fai we have t'oiisiilered onh the {not ess of tlii' 
huildme up ol Iht eh'iiieiilaiy jilasnm partiiles. the 
anahoht jirm ess ('hunli, whose memoit .ilrt.mlx 
releriid to I am mnv t Itnelv follow my, points out that 
these anahohe operations must Inmi the heyinniny 
h.ne hot'll snlijet I to the all eriiat ions ol day and niyhl, 
tor duriny the niyht the su})pl\ ol external oneryx is 
rimoxcd “11 dminy the niyhh’’ he asks, “the 
maihme runs down, to xvTat extent may it he iiossiblc 
.so to dekiA the onset of molecular fiiiahty that some 
reaetion may lontinue, at a low-ei rate, until the 
sucoeecling day ? And his answer is : “ The sue- 
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ccssfiil solution of this pruhlem is defnipfl ])h} siologically 
by the introduetjon of the conception * katabolism,’- 
as implying that energy deri\ed from the ‘breaking 
down ' of the plasma itself . . . ma\ be regaided as 
a ‘ sC('ondary engine.' fiinetional in the absonee of 
light, and evohed as a last rcsorf in failing plasma.” 
Katabolism persists as the ultimate merhanism in the 
plnsiologv of animal as (ontrasted with plant hie, but 
il the suggestion just (luoted is sound it originated, as 
the first ” ailapt.ilion ” of the oigamsm, to meet the 
tai'tor ol rci'urriiig night and day That the problem 
wais SUM essfiilly solved we know, but as to the meelian* 
ism of Its solution w'e have no key. ft is at this point, 
again to use (hunh’s words, that the "plasma, 
preMously within llie (onuot.ition of < hema'al proteid 
matter, beiomes an autotrophic, inireasingl) sell- 
regulated, and so far mdividu.ihsL'd entil\, to which 
the term ' life ’ is applied.” 

The elementar}' plasma is thus now' fairly laumhed 
as an individual li\iiig oigamsm, and the great tunda- 
ineiital problems of biology -memory, heredity, varia- 
tion, adaptation — faie us at each step of our further 
jirogress AVe sec m broad outline the ronditions the 
advancing organism had to meel, we see tlie means 
by w'hich those conditions were m fad met, we know 
that only those individuals survned w'ha h wa-n; able 
to meet them. Further than this w'c, the biologists 
of to-day, have not ad\<inced The \ounger genera- 
tion wall pursue the (giest, and, with patient eltort, 
mu(_h that now lies hiddim will grow clear 

Tlie rlifferentiation ol the grow'ing partieles ot plasma 
into definite la\ers, wIik h lollow'id, stems natuial , 
first the e\tcrnal layer, in molei iilar tonlatt with the 
surrounding water, Irom wliieli it reitaves suhst.uK'es 
from outside in the lorm of tons, and to whu h it 
Itself gives off ioii^ fumeatli tins tlu* autotrophie 
ilavei to W'hich light penetrates, and 111 wliidi, under 
the mlhience ol the light, new orgaine siihstaiue is 
huilt up , in the centre a Ia>er to w'hith light no longer 
lienetrates 'Phis tentral region, the mu lens, depends 
eiUireh on the peripheral Ia\ers for its own nutrition. 

1 nd betomes itsell (oiiceint'd only walh kal.ibolu pro- 
t'l es, those processt's ol the oigamsm wliuli dc|)eiul 
upon the hre.deing down, ,ind not the building iij). ol 
org<uu< substarue 

At an early stage m the development ol tlu' 111- 
dividiud organism the splu'iu al shajie, wdiu li the 
organic plasma iwis e'oinpclled to .issume under the 
mfluem c of sui I.K e-tension, underw'eiit :m imjiorlant 
modilii ation, the eflcet of wliu'h has imjuxssi'd itsell 
upon all later de\ ekgimenl.s. A phene. il (Wg.uusm 
floating in the w.iter .ind growing under the diie'i't 
mfluem e of light, woulil e)bvioiis]\ giow' moic r.i|)iell\ 
on the Ujiper side, where the light fiisl strikes it. ili.in 
it wouhl on liie knvei side .iw.iy Ironi the light. 'J'here 
lollow'cd, then lore, an i-longalion of the splie-re in the 
veitical direction, and tlm deTimte establishment ol an 
anterior end, the upper end whieli la\ towanls the 
light and at wliirli the most Mgorous greiwUh took 
place. In this w'a\ there was estahlishod a definite 
polarity, wliieh has [lorsisled m all higher organisms, 
a distmetioii lietw'een an anteiioi and a posterior e>nel. 
With the eoneentration ot organic siibstaruc which 
took the form of mu leii and resercc food siip[)ly, the 
specific gravity ot the plasma would become greater 

voi/. no] 


tfian that of tlie surrounding w'ater anel llie org.inism 
' w'ould tend to sink. The neiesMtc, therefoie, aro^e 
for .some means of keeping it neai the surlaer, tliat 
it might (onlinue to grow uiidei the infliieaue' of light. 
The respomc lo this med. iiowiwer it w.is attained, 
came in the de\elo[)ment ol an anteiioi Ikigi'llum 
This we may leg.iid as an cloiig.ition 111 lla- direction 
ot the' light ol .1 conlractilr puition ol the e\tern.d 
l.uei. moving rh\ thnm all\ . w'hu'h b\ its mo\’emeiit 
( ounte'rai teel tlie action ol gi,i\it\, and m ting as a 
traetor drew tin' piimiine' ll.mell.ite u|)waiels towarels 
(he siirl.K e lave-rs, into .1 jiositioii w hero lun her growtli 
w.is j)os',ible W'ltli !lu' e-'l.iblishmenl ol the flagellum 
,ui organ is prodmed wlmli shows rem.ukable per- 
sisteme in both the' animal .lud cegit.ible kingdoms, 
and from the existeaice eit the (l.e.ell.ued spei mato/ooii 
in the higher \ ertehnile-s, m a('< ordame with M.ieekel’s 
Itiogenetie law tliat the indi\ lelii.il in its deeelfipmenl 
repe'ats or recapitulales the histoix ol tlie rai e. we; 
(one hide that they .ilso m their (.trliesi histor\' passed 
through a plankton flagiilali' ph.ise 

Fx.ietlv at wh.it si.ige in the liisioiv o) the auto- 
trophu flagellate' the fust lorm.ition ol ( liloiophvll anel 
Its alli(.'d jiigiiu'iits took pl.u e we li.ue no nu'ans of 
deternuiimg, but if m.iy lia\e been bilme e\en the 
flagolkirn ilselt hael begun This aiK.uue ,uid the 
siibs(‘(|ueiil ( OIK entr.ilioii of the piemeiils into definite 
e liioiii.itopbores 01 < blorojilasts doiiblh’ss im re'.ised 

immeiise'K the ellicieiuy ol tlie organism in prudming 
the food w'liK h wa-. iica essai \' to it, Tlu' rei ent work 
ol B.ih' and his ( oll.ibeir.itors liKomes here again of 
till' first import. mi e'. .ind though the subjeet of the 
|)ait pl.i\e'el b) (hloroplnll m photos) ntliesis belongs 
r.ither to bot.iriy and (lu'ini>trs tlian to zoolog)', I 
ma) perha|)s, lor ilie sake ol ( oiiiplete ness, be allowed 
t(, lefer lo it M'T) briell) I ha\e .ilre.iei) s.ud th.it 
Ikih bioiight about the sxnllu'sis ot lotm.ddehceii' 
horn e.irboii <lio\id(' and w.iti'r imdei the mlliienee of 
ra\s ol \cr\ slioil w,i\e' length (A- 200/(//) Irom a 
meneirv \aj)oui l.imu He w.is also able to show' that 
when ei'rlam eoloure'd subslamis weie added to the 
solution ol (.11 1)011 dioxide in w'.itii iIm' s.une reaction 
took [)l.ice under the inlluem e ol ordinar) visible 
light lbs expl.ination ol this pioies.s is that the 
eolouie'fl subsi.inte known as llie photoeatal) si absorbs 
the light r.i)" and then ilse'll radiates,. it a k)W»'r infra- 
red lre(|uemv ( orrcsponding to its own moleiiiJar 
lre(]uen('\, tlie energ) it h.is absorhe'd At tins lower 
In-ijue'm \ the energy tlius radiate'd is ubk' to aetivate 
tlie eaibonic acid, se) th.it the reai tioii le.idmg to the 
formation ed fe>nn.ddehyde 1 an .inel does take jil.ice. 
In the liMiig pl.uit this sMilhesi.sed form.ildehydc 
probable peilx menses at one e to kinn sugars 

Al.il.uliite gie'eii and metliel oraivje, as well as other 
oig.inu' ( om{)ounds, were iound to ai t as [)hote)( atalysts 
capable' ot s\ntliesismg iormaldeli) <k'. and Aloore and 
Webster's work liael pre\iousl\ sluiwn th.it inorganic 
substance's, such as e'olloidal iinumim oxiele anel eolloielal 
ferric oxule, < an eio the same ( hloioplull in living 
plants m.u with some eonfidem e be assunu’d to operate 
in a similar way, though no doubt the scries of events 
i.s more complex, sirue the green pigment itself is not 
a single pigment, and ollieis, mk h as carotin and 
xanthopliyll, are also com eriu'd. 

We hav'e tried to picture the gradual building up 
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from eleiTients occurring^in $ea-vyater^i 
bearing fluK^^lbite, capable of inanuJtati'ubng its own 
nouribhtnent and able to multijyly indefinitely by the 
simple procchS of dividing in two. If w'e assume only 
one division during eai'h niglit as a result of the day’s 
work in accumulating food material, siuh an organism 
W'ould be able in a ( omparatively siiort space of time 
to occujiy all the natural waters of the w'orld. But 
here W'e are met by a difficulty which is not casjily 
overcome, ('hlorojifiyll, the photocatalybt, the most 
essential factor in the building up of the new organic 
matter, is itself a highly cornjilex organic substance, 
and in an)' sutisfac.tory theory its original formation 
and its constant im rease in cjuantity must be accounted 
ior. Lanke^ter ’ has maintained that chlorophyll must 
have originated at a somewiiat late stage in the develop- 
ment of orgaiiK' life, and lias suggested that earlier 
organisms may have nourished themselves like animals 
on organic matter already existing in a non-living 
state. An alternative hy])othesis, wdneh in view of 
the recent work seems more attractive, is to suppose 
that tJie earlier organisms w'ere eitlier activated by 
some simpler photcK'atalyst, or that they received the 
necessary energy at suitalilo fre(]uency directly from 
some outside source. 

It must not be forgotten, also, that at the time 
these developments were taking place the c-onditions 
of the environment would in many w'ays have been 
.■differepl from those now existing m the sea. One 
sugge.stion of special interest that has been made ® 
is that the concentration of carbon dioxide in the 
atmosphere, and hence also in natural waters, was 
very much greater than it is to-day. Free oxygen, 
indeed, may have been entirely absent, and all the 
free oxygen now piesent in tlie air may ow'e its exist- 
ence to the subsc'cpicnt splitting up of c:arl)on dioxide 
by the action of plant life. With such possibilities 
of differences in the conditions in tins unci m so many 
other directions, may we not be well satisfied if, for 
the time, w^e can say that the formation of carbo- 
hydrates and protcids has Ix'en brought wdthin the 
category of ordinary chemical operations, wdiich can 
occur without the previous existence of living sub- 
stance ? 

To return onc’o more, how'ever, to the Irec-swirnming, 
autotrophic flagellate. In the carly^ stages of its 
history the loss caused by sinking, and so getting 
below the influence of light and the possibility ol 
further growth, must ha\e been enormous. We may 
conceive a constant rain of dead and dying organisms 
falling into the darker regions ol the .sea, and thus 
a new field would be offered for tlie development of 
any slight aebantages w'hich particular individuals 
might possess. Under such conditions we may sup- 
pose that the hulozoir or animal mode ol nutrition 
first began in the- absoiption of one individual by 
apothcr one, w'ith which it had chanc'cd to come into 
contact. If tlie one individual were more vigorous 
and the other moribund wx- should designate the 
process “ feeding,’’ and the additional energy obtained 
from the food might well cause the indiMclual lo sur- 
vive Ii%lie two individuals wdiich coalesced w-ere 
both ^injBg from loss of vigour, the combined energy 

Bd ZiK>logy,” lVu;l 1 , Iiitrtxliirtioa. London, 1909. 
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I suppose, designate the coalescence “ conjugation, 7 ^* 
or sexual fusion. ■ '4 

Other individuals, again, sinking in shallow' water,, 
would stick to .solid objects on the sea-floor, while 
the flagellum continued to vibrate. The current pro-' 
duc'ed by the flagellum under these conditions would 
draw towards llie organism dead and disintegrating 
remains of its fellows, and again wx should liu\ e inges- 
tion and animal nutrition. At this stage we wotne&s 
the definite passage from plant to animal life. A 
further stage is seen when a cup-hke depression to 
receive the incoming particles of food is formed at 
the base of the flagellum, to be followed still later by 
a definite mouth. ttv 

The transformation from the plant to the animal 
mode of feeding can be seen in action by studying 
actual organisms which exist to-day. In the course 
of my work cm the culture of plankton organisms 
there has flourished in the flasks, on several occasions, 
a small flagellate belonging to the group of chryso- 
monads, which was first de.scribed by Wysotzky under 
the name of Pedindla hexacostala, and to which I 
directed the attention of Section D at the Cardiff Meeting 
in 1920. The general form of Pedinella resembles that 
of the common Vorticella, but its size is much smaller. 
Tlie body, w'hich is only about 5/x in diameter, is 
shaped like the bowl of a wmc-glass, and from the 
base of the bowl, which is the posterior end, a short, 
stiff stalk extends. From llie centre of tlie anterior 
surface there arises a single long flagellum, surrounded 
at a little distance by a circle of short, stiff, proto- 
plasmic hairs. Arranged in an equatorial ring just 
inside the body are six or eight brownish-green chromato- 
phorcs or ( hloroplasts In a healthy culture Pedinella 
swims aliout freely 1.4y means of a spiral movement 
of the flagellum, w'hidi functions as a tractor, the 
stalk trailing behind. The chromatophorcs arc large, 
brightly coloured, and well developed, and the organism 
is obviously nourishing itself after the manner of a 
plant, like any other chrysomonad. But from time 
to time a Pedinella will suddenly fix it sell by the 
point of the trailing stalk. The immediate effect ot 
this fixing IS that a current of water, produced by the 
still vibrating flagellum, streams towards the anterior 
surface ot the body, and small particles in the water, 
such as bacteria, become caught up on the anterior 
surface, the ring ot fine stiff hairs surrounding the 
base of the flagellum being doubtless of great assist- 
ance in the capture of this food. One can clearly see 
bacteria and small fragments of similar size engulfed 
by the protoplasm of tlie anterior Im'e of the Pedinella 
and taken into the bud) . The organism is now' feeding 
as an animal. In some of the cultures in which bacteria 
were very plentiful nearly all the Pedinella remained 
fixed and fed in the animal way, and when this was 
so the chromatojihores had almost disappeared, though 
they could still be seen as minute dark dots. We can, 
as it were, in this one organism, see the transition 
from plant to animal brought about by the simpfp 
process of the freely sw'imming form becoming fixefl.A’ 
In the group of dinoflagellates, also — the group, tti 





. the jM^ir;i)ad,-l»coiyic,adttpt^ tp ttie^ r(>o& of'iife developed 

nev^ powers. of .swimmins:, and th«$ i^ave rise to the 
heavily armoured foriils, with a rich varied pela^dc life whii'h we fiml in the sea tu-day; 

" '$upply''of chromatophoreSj nutrition is chiefly plant- but this must be reuardcd a-, sei omlary, the primary 
Ifke or holophytic. In those with fewer ('hromiito- pelagic life. i>o far as adult animals were ('oncerned, 
;^’phores there i.s, on the other hand, often distinct hating ended wnlh tlie e\ oIuikjii ol the ctenophored'> 
'-evidence of the ingestion of other organisms, and Such is the teaching of emhrtologt , the history ot 
4*ifiutrition becomes partly animal-likc. Among the the race being conjectured from tlic dctclopmcnt; of 
{naked dinoflagellates such holozoic nutrition is very the individual. In group alter grouj) of the animal 
>much developed, and in many species has .superseded kingdom, when the details ot its enilirvology become 
entirely the earlier mctliod of caibonic acid assiinilu- known, the indications arc the same fust the active 
•’-tion. spermato/oon, reminiscent of the plankton llagellate, 

It is surprising how many structural features fouiul then the pelagic larval stage, recalling the ccelcnterate, 

, in higher groups of animals make their first aiipearancc and then a bottom-living phase. 

' in these naked dinoflagellates in conjunction with this It is in a ctenophorc-hke unuNtor that we find the 
change of nutrition, and we seem to lie led directly line of development to higher animal groups, and this 
{to the metazoa, especially to the ccelenterata. In ancestor must have been at one time w'idcly distributed 

' Polykrikos there are well-developed stinging cells or in the seas. Its immediate descendants are familiar 

'nematocysts, as elaborately formed as those of Hydra to every zoological student in the well-known series 
or the anemones. In Pouchetia and Erythropsis well- ol pelagic larval forms. Muller's laiwa, taking to the 
’^developed ocelli are found, consisting of a refractive, bottom, and in its hunt for fooil glirlmg oxer hard 
hyaline, sometimes spherical lens, surrounded by an surfaces with its cilia, led to the flalworms ; the 
inner core ol red pigment and an outer layer of black ; Pilidium, developing a thread-like body and creeping 
the whole structure is comparable to the ocelli around into cracks and crevicTs tec transfi.x its prey, gave 

the hell of a medusa. In Noctiluca and m the allied rise to the nemeitin<‘s. A tnje Iu)|)lioic, burrowing 

' genus Pavillardia a mobile tentacle, which is doubtles.s in soft mud and sand, dex eloped a segmented body 
used for the capture of food, is developed. Division w'hich gave it later the power of lunnmg on these 

of the nuc'leus, with the formation of large, distinct soft surfaces, and became an annelid worm Another 

chromosomes, has also been described m several ol trochophore, de\ eloping a liroad, muse nlar loot, crept 
these dinoflagellates. With the tendency of the cells on the .sand, and afterwards buried itself beneath it 

n certain species to hold together alter division and as a lamellibranchialc mollusc, or migrated on to 

brm definite chains wc seem to ajiproach .still nearer hardersurfares as the gastropod and its allies. Pluteus, 
:o the metazoa, until, finally, in Pol)kriko.s w'e reach Bipinnaria, Auric. ularia, first fixing, as the c'rinoids 
in organism which may well have giv'cn rise to a still do, and developing a radial sjmmotrv , afterwiirds 
simple, pelagic cadenlcrate. It is difficult to resist broke free and wandered on the botlom as sea-urchin, 
:he suggestion put turwaird by Kofoid ^ in his recent star-fish, and cauumanan. Tornaria de veloped into 
monograph, that if to Pol^krikos, with its continuous Balanoglos.sus, the structure ot which hints to us that 
longitudinal groove which serves it as a mouth, its the asc'idiuns and vertebrates < amo from a similar 
fniilticeilular and multimicleate body and its nemuto- stock. All the phyla thus rc'prcsentcd derive directly 
:ysts, we could add the tentacle of Noctiluca, and from the freo-swimming ctenophore-hkc‘ ancestor, and 
perhaps also the occllu.s of Erythropsis, “we should only one c'onsiderable group, the arthiopods, remains 
have an organism whose structure wmuld appear unaccounted tor. The evolutionary history of’ au 
prophetic of the ccelenterata and one whose affinities arthropod is, however, not m doubt. Its marine 
to tliat phylum and to the dmoflagellata would be representatives, the tnlohiles and Crustac.ea, came 
patent.” Or it may he that the older view^ is the directly trom annelids, winch, after their desertion 
correct one here, and that the first ccelcnterate came of a pelagic Iitc to burrow' in the sea-floor and run 
from a spherical colony of simple liolozoic flagellates, along its surtaoe, again took to swimming, and not 
arranged something on the plan ot Volvox, in wliicli only stocked the wdiolc mass of tlic water w'ltli a rich 
the posterior cells ol the swimming colony, in the and varied life of c opcjiods, Cladoc era, and schizopods, 
wake of which food particles would eollec t, had become but gave rise to amphipuds, isopods, and decapods, 
more specialised for nutrition than the rest. groups ocjually at home when roaming on the bottom 

As a purely plankton organism, swimming freely or swimming above it. 
in the water, the proguess of the ccelcntcrate Was not Another important addition to the pelagic- fauna we 
great, and reached, so far as we know, no further should also notice hero. From the molluscs, creeping 
than the modern ctenopliore. The ctcnopliore seems on solid surlac-es, sprang a group ol swimmers, the 
to represent the culminating point of the primary cephalopods, which hav'e grown to sizes almost un- 
progression ot pelagic animals, which derived directly equalled amongst tlie ammaE of the sea. • 

from the autotrophic flagellate. Further evolution All these invertebrate phyla had bec-ome established 
was associated with an abandonment of the pelagic and most of them had reac hed a high degree of de- 
habit by a ccclenterate-like animal, and the establish- velopment in the seas of Cambiian time.s. Among 
ment of a connexion w ith the sea-bottom, either b\ fix- animals then liv ing there are many wh ic li have survived 
ipg to if, by burrowing m it, or In creeping or running with little change of iorm until to-dav. One is ^most 
oVtJT it. At a later stage many of the animals whieli tempted to suggest that the lilc- which the sea itself 

and'Swwy, ‘'Thu Fj-ec-hviii* Undrmoure^J Dfaoa«gullata.’* »» There ih perhaps a that furthcrtoowlcd^f' of tlw embryology 

mafce it.ja^?ssary 
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(()ul<l pjofliue w'iih then reaching its summit and be- 
fciming stahilhcd. Since ( umbrian times geologists 
tell u^ some thirl y million years have passed, a stretch 
of time which it is realK dillifult lor our imaginations 
to pK'tiiie. During that time a change «)1 immense 
moment has ha]jpene(l to the hie ol the sea ; but it 
we read the signs aright, that change' had its origin 
rather m an invasion from without than m an evolutum 
from within From whence came that tribe of iishes 
which now dominates the taima of the sea ? It would 
he rash to sa\ that we c.m gi\e any but a speculative 
repl) to the c]uc'stion. hut the probable answer seems 
to he that fishes were first e\ oK ed not to meet c'onditions 
found ill the' sea, hut to battle with the swilt < uirents 
of ri\ers. where fishes almost alone of moving animals 
can to this da\ maintain themselves and avoid being 
.swejit hc'l|)l('ssl) awa\.^“ It was in response to these 
conditions th.it elongate', soft hodied creatures, wdiiedi 
had iH'nc'trated to the river mouth, dc'vc'loped the 
slcmdcr, '■t ream-lined shape, the rigid \cl flexible 
muscular body, the special provision for the sup))ly of 
o.xygen to the hlood to m.cintain an ahunclant stock 
ol energy, .ind all those minute perh'c tions her elTc'c-tive 
swimming that a fish’s body shows 'I'he fact that 
many sea fishes still return to the iivers, especially for 
spawning, supports this vu'W. and it is in accordance 
with Tnuiuair’s classical disc ov c'ries <»f ihc^ early fishes 
of the Scottisli Old Kc'cl Sandstone, which were for the 
most part tiesli- and brae kish-watcr kinds. 

Having developed, uncler tlu- herce conditions ol 
the liver, then speed ,uid strc'iigth as swimmers, the- 
fishes u'turnecl to the- sc'a, where' the 11 nevv-loimd 
powc'is en.ihlcd them to ro.im ovc't wide aic'as in search 
ol lood. .mel g.n e them such .in adv .mtage in .ittac k 
and clc'lciK e th.it they became the prc'clommant in- 
luihit.uits of all thc' coastal vvateis. and .is such they 
reniain tcz-dav. 

The other great migration of the fishes also, the 
migration from the' water to the land, giving rise to 
amphihiaiis, reptiles, birds and inamm.ds, must not 
be left out oJ account. ’I'he whales, seals, and sea-lvircK 
wlneh, alter developing on land, Tctunied again to the 
wateis and hecamc' re.uiaptC’d lot life' in them, .ire 
features which c aiinol hc' nc'glc'cted 

And so we aie hiought to the pic liirc' of lile m tlie se.i 
as we find 1; to-day. The jinmarv produc'tion ol organic 
sulcstance ])\' the utilisation of the energy of sunlight in 
the bodies of minute' umc ellul.ii jilants. llcjattiig frec-lv m 
the water, remains, as it w.is in the- earliest times, the 
feature ol fimclamental mijiortanc c; 'fhe londitions 
which control this production are now, many of them, 
know'n. Those cd rhief impoit.ince .ire (i) the amount ol 
light whie h enters thc wati'i , an amount which varies 
with the length cil thc clay, the altitude of the sun, and 
the elearness of the air and ol the water ; {2} the prescnea' 
in adc'cinate e|nantit}- ol mineral hiod siihstances, 
especially nitratc-s and phosphates , and (g) a tem- 
perature favourahlc to the growth ol the .species which 
are presc'nt in the watei at the time. Fxpeiiments 
wdth cultures ol diatoms have shown clearlv that if 
the food-salts rec|uirecl arc- pic'seiil, and the c'onditions 
as .0 light and temperature are sutisfac'torv , other 
factors, such as the salinity ol the water and the pro- 

Osboni, “ OiiRiu .u)d Lv.dutxm of Life,” r.jts, p 153 
“ Chniulx'rliii, cnictcd m Lull, ‘‘Organic lt,voIntif>n,” Xiw Vork, 1917, 
p, 462 
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portions of its constituent salts, cum be varied within 
very wide' limits without checking growth. The 
increased abundance of plankton, especially of diatom 
and peridinian plankton, in c'oastal waters and in 
shallow seas large Iv surtoimdcd h\ land, such as the 
North Sea. is due to the supply ol nutrient salts washed 
directly from the land 1 )\ rain or hiought clown by 
rivers. .\n e\c efitional aliunclance of [ilankton in 
particular localilie.s, whic'h prodiu'es an exceptional 
abundance ol all amm.il hie, is also often found where 
there is an upwelling oi water from the hottom layers 
of thc sea. The^e conditions are mc 3 t with where a 
strong current strikes a submerged hank, or where 
two currents meet Foocl-s.dts wine h had ac ciimiilated 
in the depths, where they could not he used owing to 
lack of light, aie brought by the upwelling water 
to the surface and become available lor plant growth. 
The rcunarkahle richness of fish life m such places as 
the banks of Newfoundland and the Agulhas Banks 
off the South Atruan loast, eac h ol which is the meeting- 
place oi two great currents, is to be c'xpl.iined m this 
way 

.\tteiition has alrcadv been directed to the suggestion 
that (islies develoix'cl their remarkable swimming 
powers in livers in response to a need to ovcTeome the 
currents, and th.it the} returned afterwards to the sea, 
where thev preyed upon a well-clev elopc^d .ind highly 
complex invc'rtehrate taumi alreaclv lullv established 
there. Their sjieecl cmibled them to ion()uer their 
more sluggish prc'clc'cessors, while thev themselves were 
little open to attic k, With the exception ol tlic l.irger 
c eplialopods, which aie of c'omparativ cly recent origin, 
and were prohahlv evolved alter the arrival ol the 
fishes, there <ire lew, il an\ . inv ei tehratc's which • ajiture 
adult fishes as p.nt ol their normal ioocl Destructive 
enemu's apjieared later m the lonii ol wli.iles and seals 
and seadurds, which had ck'v c'lojied on the l.ind and 
in thc* .ur. 

And nc)w in these last dav s .i new attac k is m.icle on the 
fishc's ol the sea, for man has eiUered into the struggle. 
He c'amc first with a spear m his h.iiid thc'ii, sitting 
on a roc'k, he dangled a baited hook, a hook perha[)s 
made from a twig ol thorn hush, sucli as is uscxl to 
tins dav m \ illages on oiir own c-asi coast Mterwards. 
guatlv daring he sat .istruh a log, with his legs ji.uicjled 
lurthcr from the shore, and got more fish. He* made 
nets and surrounded the .slioals. Were there time wc* 
might (rac'e step bv stc'p the evolution of the art of 
fishing and of the art of sc*amanshi)), for the two were 
bound up together, till the d.i} whc'U the trawlers and 
dnlters kept llu' seas for the battle fleet 

'fhere can he little doubt that in European seas tlie 
atl.ic'k on the fishes m the narrexw strip of I'o.csial water 
w'here thev congregate has become serious A con- 
siderable projxirtion of the fis'h population is lemovecl 
each year, and human activity eontrihutes little or 
nothing toc'ompcnsate the loss. We have not, hovvev er, 
to tear the prac tieal e.xtmc turn of any species ol fish, 
the kind oi e.xtinetion that has taken place with seals 
and whales. Fishing is subject to many n.Uural 
limitations, and when fishing is suspended recovery will 
he rapid There is evidence that .suc'h recoverv took 
jilace in the North Sea when fishing was restricted by 
thc w'ar, though the increase whic'h was noted is 
perhaps not certainly outside the range of natural 
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fluctuations. .Until the tiatiiral fluctuations m fislj 
population are adeqiiateh' understood. th( 4 r limits 
determined, and the causes which <ii\e rise to them 
discovered, a trustworthy \erdict as to llie eftect of 
fishinf; is diil'K-iilt to obtain. 

Jf such problems as these are to be sohi'd tlie m- 


vesti^mtiun ol the sea must proceed on broadly con- 
ceived lines, and a compiehensive kno\\led;;e must bc' 
built up, not only ot the natui\d histon ol the fishes, 
but also of the man\ and vaiied conditions vhirh 
influence their ii\es The htc (•! the st a must be 
I .studied as .1 w hole 


The Efficiency of Man and the Factors which influence it.' 

Ify Prof. P. Jh (vTiK \Rr, Ml). D.Sc.. F.R.S. 


suhjec't of my addiess - the ellidencc ot the 

human organism and the l:u tors v\huh inlluem e 
this c (Tu lency — is m my ojnnion, one of the most 
important problems of the prescml day. It is a 
problem which cannot, ho\\e\cr, be considered ont\ 
from Its pliysiolo^ic'al asjied if it is to receive adecjuate 
consideration, its implications are mudi wider, 
reuchin^^ rijthl down to the verN basis ol our daily lues. 
As 1 am no expert in industry or economics, I sh.ill 
confine my attention .so fai as jiossihh' to the iirohlem 
from the pin siolouic al side, and le.ue to otlieis the 
so( iolo,c,i( al ap])li( ation 

'fhe term “ effu lencv " lias hec'ome a mere catch- 
word, h.indied about b\ jieople who ha\e not the 
faintest idea ot what the wonl cc.mnotes lhactically 
It has come to me<m, to the averaue man in the street, 
the iiuthual improNemenl which is to he anticipated 
from somi' c hanue in woikshop or oHic-e organisation 
a l)df.ier and better result .U a smallcT cost 'fhc' word 
has a \ ery definite mcamm; in eiycmeenna science 
and this nicamid h.is hcen Iranslcrnxl Irom the in- 
animate machine to the liciiii; organism In the ease 
ol the ciUiinc, the problem is lelatucly simple, as the 
number ot mteileriny tac tors !■- not cireat. but the 
.solution ol the problem in the c.ise ot the- or;.ianism u 
beset with main dirfuultus. as the mti'rtermy laclois 
aie numerous and csuied Two t\pes ol ellic leiic \- .ue 
spoken c)t m conncMon uiih the anim.il hocK One 
t)i>e IS tlu mech.mual effic ieiic \ in the enymc'ennu 
se.i le the ratio which exists hetwee-n the he.it 
ec|Ui\ ilent of the external imisele work done and the 
encri.;y output ot the subject diinni; the pertoimance 
ol the work m (jueslion 'I'his l^ a piohlc in w'hic li has 
attracted main workers, and theic seems to he .i 
general consensus oi opinion that the dlic lency ol man 
in the peitormanc'e ol external work is about 20 pci 
cent, gloss and 2^ per • cnit net 'I’lu oilier Iv|k‘ of 
eflidcnc \' is that whu h is called industrial or produc luc- 
eltu'ienc \ . where the c a|iaeit\ ol the indnidiial to jier- 
iorni effec'tne work is dealt with, judging the cap.icitN 
ot the individual In. I(*r examjilc. his oiitjiiit m unit 
time. So far as the worker himsdl is cctnterned tlu* 
whole oliject m industrial clficienc\ is uiidouliledb to 
get the greatest output with the minimum ol eltoiT 
The determination ol the meehanic’.d etliciencw n lairl\ 
leadily tarried out, hut it is \er\ difficult to get an 
accurate gauge ot the industrial efficiency At hotlom 
they are closely rckUed. and both are j)liysicdogi< al 
problems. 

The leaders of mduslrv ha\e not been slow to accept 
and utilise the gams of .science m tlie realm of inanimate 

‘ From the prej,iclccitlal acMre'.^ clelivcr.-.l lo S.-i icon I (Pliysioloi;y) ol 
the British AssDciaUon.at fluH on hjpt S 
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things, hut the\ have* bc-en slow to iccoguise tiie lac t 
that there is a science ot ph\sit)Iog\ which clCids with 
the man who controls the prodiK lite m.u hineiy. Kew 
invention.s ma\ completdc icw’olulionise shop ecjuip- 
meni, good machines may he- ic-|)laced he better, and 
belter h\ still bettcT, hul man lem.iins almost as im- 
mnt.ihle as the ages, ldi\ siologu al evolution is 
infimteh slow. ,ind man has noi \et become “an 
aflc-c (lonate madime-tu kling aphid 

It Is but a Iillie nioie ih.m a hunched \eats since 
thiscountrv w.is indiisti lalised. and w e. 11 c- still leaiiing 
the atlermalh ol the terrible conditions whidi then 
reigiKcl, when the gre.it centres of mclusli\ were 
sw. imped with (o'mtr\ dwdlets who poiiied into the 
towns m thc‘ race loi wealth k’ew le.dise the hope- 
lessly im|)h\ siologK al conditions which dccelccpccl in 
the mc'thocls ol work, the hocus and » oridition-* ol v\oik, 
the housing 'The lollowiiig illation lioin Roherl 
Owen glees a good ide.i oi the conditions iiiling in the 
e.iiK \c-ars ot last eentuie m one of our staple in- 
diistiic's , “ 111 the mamihii tilling distiK’ts it is common 
lor parents to send their children of both sexes at 
scweii or eight ) ears ol .igc', in wintei as well as summer, 
at six o'cloc'k m the- inoinmL;. some limes, ol course, 
m the dark, and occasion.dh amidst fiosl and snow, 
to enter the mannhu tones which aic' oltcn heated to 
a high teinpcTalurc and contain .m atmosphere lar 
Irom being the most f.noiirahk to human life, and in 
which all those' emplo\<‘d m them \ci\ friquenth 
conlimie until Iwehe cc’eloc k .it noon, when an liour is 
allowed lor dinner, after which the\ retuin to remain, 
in a majonlN’ cd cases, till eight o'l'loc k at night.” .Six 
till eight, with a bleak ol one hour • .1 loiirteen hours’ 
<la\ . and fifteen w.is not unknown Owen in the 
.irlicle from whuii I haee c|uoted. was jietitioning 
ParlKiment, asking what ^ d'hat a twc'Kc hours' day 
he mstiluted. to iru hide one and a hall houis lor meals, 
and ih.U no child should hc^ emplo\ecl until the ago ol 
ten was le.ulu'd lh‘ pomleci out m llic course of the 
article that the lesults ftom the mauut.u lurers point 
01 \i(w would Ice hctlc’r with a twehe hours' da\ (/ e. 
that the mdusin.d ellieienc y, in moclein wends, would 
he impro\ed) 

^Vt we wondei that the ccffspriiiL' of stock dcsc'cnded 
Irom wcciIvcTs under these (ondilioiis, which certainly 
improved .<s the centuiy achamed, hut weie far tnmi 
ideal, ga\e the high ) leld oi ( lacls iccmiJed in the 
Xational Seiviie Rejeort We might ha\e been pre- 
pared lor the disclosure, as the pre-war records of 
countries with ('on^eription showed th.it the number 
ol rejections lor the Arm\ of town and lac tury workers 
was far in excess ol tliosc toi mem drawn trom country 
districts. But evidence ol the state of the national 
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p]i}.siqiic is not 'Confined to Bir- 
Gegrge Newman, in his valuable aM interest!^ ^Report 
on Preventive Aleclicinc, has directed attention to the 
enormous amount of time which is annually lost through 
sickness. The minimum average amounted to 
14,295,724 weeks (or a period upw'ards of 270.000 years) 
of Sickness per annum, and this figure did not include 
absence from work due to maternity liefiefit, sanatorium 
treatment , or absem e for less than four days per patient. 
This is the evidence of the National Health In.surance. 

The design of the organism which has to stand the 
strain is not at fault. It is an organism which, in the 
language of the engineer, is abundantly supplied with 
factors ot safety, and has an over-all high factor of 
safety. The body is not designed merely to perform 
the minimum amount of work or to stand the minimum 
strain , there is always a reserve. The perfect co- 
ordination of the different parts of the organism is re- 
quired, because the human liemg is capable of intense 
rnusculai e.xertion for short periods. The intensity of 
the work is, as a general rule, inveisely proportional to 
the length of time during which it must be earned out. 

If, in the human organism, we were coneerned merely 
with The co-ordinated action of a series of effectors, 
with the capacity of a certain group of muscles to 
perform a given amount of work, the solution of the 
problem would be relatively .siiiqile. Put we arc 
dealing with a living organism, capable not only of 
doing work, but of repairing the worn-out parts, as 
and w’hen recjuired Further, we arc dealing with 
an organism which c'uncs niu only m its cajiaiity to 
perform work, bul in its “ w 11 to work.” We uie 
dealing w'ith a subtle organism which has a whole series 
of protectic'e mechanisms at its command, an organism 
whicli can be fatigued and rendered useless, as a w’ork- 
ing unit, by an amount of w'oik on a particular day 
which on another day it can perform with the utmost 
ease and without apparent fatigue. 

The efheieiicy of a man is not merely dependent on 
the amount of w'ork which can be performed by his 
muscles; the circulatory, respiratory, and nervous 
systems are of e(]ual importance, and all are intimately 
related. In spite; of tlie many and varied stresses and 
Strains to which the organism is subjected m the course 
of life, as the result C)f the many fac'tc^rs of .safety, unless 
the overloading is eKce.ssivc, too frcciuent or too long 
continued, the organism, so long as it remains physio- 
logical, is practically unaffected by ordinary hard 
work. 

If we turn now to the consideration of the factors 
which influence the- elTic iency. both in the mechanical 
and the industrial ,-ense, we find that the main con- 
trolling fac tor IS undoubtedly the eondition known as 
fatigue. Fatigue is a word just as irecjuently used as 
efficiency, ancl yet it iS almost impossible to give an 
, accurate definition of the term. Generally speaking, 

. it is to be regarded as the antithesis ol cflieiency. 

The study of the metabolism has given little or no clue 
so far to the real nature of, fatigue, lienedict ancl I 
carried out a certain am^t of experimental work on 
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for neai^y ToW ftnd. ' 

on the verge of collapse, doing 208,600 kilo^arnmietr^ 
of external work during tlie time, the mctabolisnx 
determined six times during the riding period wutfi the.^ 
following result : g' 

Table I. 


this phase ot ^le cjuesi 
on the’ 


! 3 ur results show that the 
Lergc of absolute collapse, 
Bvolic determination goes, 
ffdence ot diminished cflT 




Inn.'. 

Ovv^oii Con- 
sumptinji per 
Him in c.c. 

Kate of W'ork, 
levs piTinin 

Net Kffioioncy 
in p<‘i cent. 

8.30 A M (■^tart) 

9 00 ,, 

1967 

91 3 

23'1 

Q 15 .. 

I 04 <i 

91-4 

23 T 

10.30 ,, 

1909 

91-7 

23-2 

11.15 

1938 

90-3 

23-2 

12.00 IKJOII . 

2003 

89-0 

21-7 

12 ..J 5 P.M 

1899 


21-3 


It will be noted, as might he expected, that there is 
some slowing ot the rate at which the work is done, but. 
the diminution in the net efficiency, in spite of the fact 
that the subject admitted he was completely done at 
the conclusion of the last determination, is not striking. ' 

Obviously, then, the capacity to carry on is limited 
by the genesis of fatigue. But it is equally obvious in 
practice that a man may i)C engaged m strenuous labcDur . 
for many hours without acute signs of impending 
exhausticm. How is this c’ondition attained ? There 
arc at least four factors which, to my piind, play pre- 
dominant roles in the attainment of maximum efficiency, 
namely, the rate of the performance of work, the 
amount ot rest offered or taken by the subject, the 
rhythm with which the work is performed, and the 
w'ork habits developed by the w'orker. Although I 
shall attempt to examine each of these factors separ- 
ately, It is not to be interred that they can really be 
considered as independent phenomena. As a matter , 
ot tact, they are all intimately related, and usually . 
merge into one another. 

Of these four factors probably most attention has 
been devoted to the rate or speed at which work i.s 
carried out. Benedict and I found, for example, 
working with a carefully calibrated bicycle eigometer, 
that there wvas a very close connexion betw'een the , 
speed at whicli work was clone and the mechanical 
efficiency. There was a very definite falling off 
with increased speed, as the following table shows. ; 
Unfortunately it was impossible to get our subject 
to pedal slower than 70 revolutions per minute. 


Table 11 

lCp\r)lulintis 
per min. j 

dross Kflicic'iicy. 

H. volutions 
pir mm. 

Gross Efficiency. 

70 i 

20 6 

110 

17-0 

80 

20 0 

120 

16 9 

90 

10 2 

130 

l6-I 

100 

IS-I 




We found further that, if the amount of effective ; 
muscular work done was kept constant, that^tbe^ 
efficiency fell with an increase of.. speed, v, Thus, 
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’per cent., whereas with the higher speed it fell 
tiO'XSl per cent. Or again, with effective work of 1 -58 
f Calories at 71 and 108 revolutions per minute, the 
;.<jtficiency was 24-5 per rent, and 15*6 percent, respect- 
, iVely ; and finally, with effective work of 1-35 calories 
.Speeds of 71, 94, and 105, the efiicienries were 23*1, 
20*4, and 17-0 per cent. 

- A. V. Ihll has also recently dealt with this problem 
in a most interesting piece of work, where the activity 
teas stri( tly confined to the biceps and the brachiahs 
,.anticu.s. He demonstrated very clearly that, in .spite 
of the lact that the slower the contraction the greater 
,was the annmnt of work done, all the advantage thus 
gained was rapidly neutralised and dissipated as the 
result of the slow contraction necessarily causing an 
increased degradation of energy in the way of physio- 
Jogical changes resulting from the maintenance of 
'Contraction It thus followed that a slow contraction, 
powcrlul though it might be, was not necessarily one 
uf^ high efficiency. Hill found that the mu.ximum 
efficieiK‘> was very rapidly attained, the optimum for 
the muscles investigated being apparently just less than 
one second, but the fall which followed, as the duration 
of the contraction inrn'ased, was a comparatively 
slow one. On account, therefore, of the blunt nature 
of the (urve, the efficiency remained more or less 
constant over a wide range of sjieeds. 

Ihe load has obviously a direct connexion with the 
speed 'at which work is dune, but it has also a relation 
to efficiency, benedict and T found, tor example, 
that both the gross and net effic iencicis within the 
limits of our esperiments incTea.sed witli the load 
The piobable explanation of this result is that when 
fight work is earned out, maintenance or physiologic. al 
requirements which have to bo covered form a large 
proportion of the total energy output, a balance which 
is steadily altered as the amount of external effective 
work done increases. 

On the other hand, when the loads become excessi\e 
thcic is a definite falling off, both in gross and not 
effif ifiicies Laulanic\ who also investigated this 
question, tound that at voluntarily selected speeds, 
with steadily inc'reasing load, the external work done 
rose with decreasing speed until the load became 
bxcessive. He maintained that there were two optima, 
(a) an economic optimum at 4 kilo, load with high 
efficiency and a low' oxygen consumption per kilogiam- 
metre, and (h) a mechanical optimum between 8 and 
12 kilo, load when the output in unit time w'as highest. 
The following table from Laulame makes his point 
clear : . 


^ parasitic oa dyuamie woik. 


Resistance m 


I 4') 
4 CS 


Tahlf hi. 


1 07 


i^6c‘:rii6rc static the work becohifes^ the' i^eater is 
the fall in the’ efficiency, f^ersonally I' am oj[ the 
opinion that the severity of muscular work, <^iia 
the organism as a whole, is a function of the static 
c'omponent of the effort made. Fatigue, i.f. inability’ 
to carry on, is more readily mducccl by static work 
than by either positive or negaticc' work, 'f'he follow- 
ing figures, from experiments whicli I have c'arried,out 
with Miss Bcdule and G. MrC'allum, show clearly this 
diminution in efficiency as the' staiii element in tfiG 
work is increased ; 

Taiu r IV 


Pulls per iiiiii 

Kgni per iniii 

Cost in I'liii ( iN 
pirkKiii p M|.iii 

Net Kfucieriqy 
per teat. 



1 (> 

8 0 

12 

1.5 

17 

7 3 

6 

7 .5 

20 

6 -n 

4 

5-0 

S' 

i 0 + 


V 7.5 

pS 


2 

-’.5 

()M 


I 

1-25 

140 

j 0 


ing is the 
Although 


Very closely allied with the rale of woi 
rhythm with which the work is [HTlornicd. 
the) are not identical phenomena, tlies aic* so i losely 
related that the habit oj w'ork ma\ be (onsidcied along 
with rhythm. Kver\ one is well aware that once a 
ihvthm, or the jwoper co-oidinatum m the play of a 
set ol mu.sc'les in the perlorrnance nl some definite act, 
is mastered, not onl\' is the energy expenditure reduced 
by the exclusion of numerous extraneous muscular 
activities, but there is an ac'tual eiihanc'ement of the 
ease with which wc perform the specified act. It is. 
not a mere cjuestiun of rate. In a scries of experiments 
whic'h I carried out with Burnett, the subject, working 
on a specially geuiecl eigometer, was allowed to select 
his own rate of working, the load bcang varied from 
nothing to 4 kilos. At each change of lo.ul the subject 
was directed either to work rajiiclly or very slowly, 
and aftei a period of such work was told to adopt the 
rale he liked best. As the following table (Tabic V.) 

Tadlk V 


Load m 
kilos 

K lie 'll W'ork 

per mill \( 


Ii\p I 

Lxp 11 

lixp III 

0 ; 

7S 

.Ho 


I 

ho 

79 

79 


hi 

Ho 

Hi 


so 

7 S 


4 

Kj 

77 

;s 


)luril.inl\ 


E\p IV 


(Ttiitni'dlalely 
alicr I holir’s 
work dt rate 1 
of t5 pt;ririin ) 


A'ork done, kilogiamuir-trrs poi 
5 iiiui. 4pS 04.2 72() 77S Hi 2 .S'ii 

Ox>t;cn intake in c.l per k^iu ’ 5 ] 2 44 2 17 2 i ^ 223 2 2>i 

littiacncy pel cent . . 141 204 229 213 22*3 221 

It will be noted that wffien the lood becomes e.xc'cssic e 
the efficiency lapidly falls away. This means that, 
llthough the effort may be c-ontinued as strenuously as 
^efofe, and although the physiological cost of the effiirt 
tit a very high FmI, the amount of external 
vofJr.Hb!ac%ir<?duced to a ver)’ low figure. The static 


0 4 3 o 37 0 29 


of work was 
for all loads, 
all c'onditions, 


shows, the rhytlim 
J.'lj practically idcntieal 
•(o-» 900 370 occurred under 

3 s-si 3-12 531 provided the working spells 

4 197 I/O 94 duration, if the 

work were continued over a long peiic;d, the 
rhythm tended to alter, to increase in speed, and if * 
the subject became really tired, peiiods of rapid move- 
ment alternated w'lth periods of slow moc'cment; 

The rhythm adapted, although it m.iy suit the 
worker, is not of necessity the series of musefe mpver 
,kad .to the .least, ^penditure 6| ^^rgy, ' 
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prob.ihly lh(i rhythm selected is only in small 
pnrt due to the worker's physical confi;:turation ; in 
greater part it i^' e\olved in imitation ot some more 
exiieriiiKcd 01 older worki r. The a\Tra^e workman 
1^ not so mu< h ( oraerm'd with the diminiition of the 
physioloL^if .il Mist in llu performam e ot a -I'en act 
<is in the rediK oori ol < oiwc loiis effort It is not, of 
fonrse, suyyestMl lliat the methods adojiteel hv workeis 
indej)endentl\ aie the pi rte< 1 inelliotK, and that 
propel in\ estipoition will not diseo\er hettir and e.isier 
metliods ol perfoimin;^ leit.un yiven etperations II 
newer and more eionomiial mi-thods an- to he de- 
veloped and hrouuht into ojieration, the onl\ real 
chance will he to si'yreaate the newaT \ounp workets 

'I'iien IS pood cMdeme, that ol Mus(ir). for e\amj)le^ 
that both restin'; and workmt;, m addition to the 
individual nuisi le rh>lhm, theie is a definite \anation 
in the course oi the da\ in the (a]iaiit\ to earrv out 
w’ork ; thal, in other w'ords, a diurnal rh>tlim exists, 
'fhere is a reitain amoimi ol evidem <> also m lavoui of 
the view that <i seasonal rh\thm exists Idirther. when 
elheien(> is measured in teams ol output, it is found 
that there is a definite rh\thm in output during the 
course of the workmu; day and ot the workini; week. 
This l\pe of i urve is not pei uhar to any one industry. 
The total weekls output uiive with the low Moiutav 
eltixt and the sharp tail on Saturdav txsdnbles 111 
{^amer.d shajie the daiK output i iiive 'i’lu mam point 
about these (ur\es is that they sei'm to demonstrate 
the absem e ot prouressi\e lati';iu' fiom o\erwoik, 
which would ha\e been deilmed had then been a 
sharj) Use at the ( oimnem eniMii ol the week, tollowed 
by a stea(J\ hill 

'The third ot the potent la< tors m the control of 
fatipiie Is rest II work is done, rest is ultimately 
iniperatue. IxcNt not mereb relaxes the musde, 
allow mi; a mote thorough and lomplete nanoxal ol the 
ws'iste jnodiuts and a more abundant sup[)l\ ol ox\i;en, 
but It remoxes the stiam ot .ittention. Rest is best 
obtained, not bx simple puiesccme, but by < h.ume ol 
jxisture , slow inoxeinent ol anothei type to that which 
produced the hila;ue will, unli-ss the organism is tired 
])ra( til all\ to Mamplete exhaustion, i:i\e the most 
beneiic lal results. 

.So far, little attention has been paid to the duration 
of the lest ])eri(Kl m relation to the work done. .\s a 
general rule, it may be said that, in the majoritx ol 
occupations, although the houis ol labour are con- 
tinuous, the actual spells of haid manual work are 
discontinuous, either dm* to the fact that certain 
opeiMtions aie intermittent m their scx'enty, that 
supplies of material are not constant, or that, il tiiesc 
moie 01 less natural conditions do not operate, lests 
at irregulai interx.ds are deliberate!) t.iken by the 
operatixe So far as I am axvare there is only one 
tvpe of hard x\a>rk where- a definite- rest [xriocl is l.iid 
doxvn as part ol the exen ise namelx .in Arm) route 
marching. 

So much, then, tor the oidinarx effector factors. 
There are many other fa' tors directly c'onceined with 
the elficient action of the- oT';amsm, some diiectlx 
iiiflueru'ing t!te.4i:ftcrnal economy ol tlie bodx , others 
acting tt>or^|jl|fiij^ly on the organism fioin the 

On^ IS the state ot the nutrition. It 


may be definitely stated that an in.sufficient intake ot 
food or the consumption of poor or inadequate' food is 
one of the thief souires of general inefllieiene)'. The 
c:apa<-ilv of tlie hodv to stcre reserve food material 
wliK’h will mc-et the daily demands for enc rgv and 
leave a surplus is another of tlie xiial factois of safety, 
'i’he muc'h more important prohlcan is unfoi tunatoly 
only too cmimnon. the influence of c hronu undernutn- 
titm, a condition which lowers efikienc'y. not merely 111 
the actual perlormanre of muscular work, hut by 
indueing an increased susceptibility to liisease. This 
IS a question which h.is never rec'cived the attention 
wliirii Its importance clemunds, largely on aeccnint of 
the immense diffic ulties of carrying nut the investiga- 
tion m a prac'taal manner. .V the direet result ot 
the war, w'e ha\e the ret'oids of at least two sets of 
obserxers. Benedict and his eo-vvorkers mxestig;ited 
the problem, using a group of twelxe men, (.onqiaring 
them with a similai gionp drawn Irotn the same class. 
In the experimental group the food intake xvas rerliircd, 
so (hat there was a loss of 12 per tent of the body 
wTight, Although the experiment was cjarried on for 
more than lour months, the diminution in muscle 
power, so far as laboratur) tests were toneeined. was 
not great The subjeclixe im))ression, howex er, of 
the siibjec'ts was that thev felt weaker .ind less 
ea liable. 

The other recorded exjienment is that ot the c'ondi- 
tion in (lermanx duniiL' the w'ar xc-ais .\ general 
st.itement of the* elfec ts ol the blockade is eonlamed in 
a long doc'umeiit ])rcj)iired bx the (let man (loxernmeiit 
(d.iteci Decc'inber iui 8 ) Admitledlx the document 
was piepaied lor a sik-ciI'k })ui])ose ; but, after making 
all allowances, the record of the lai icsuhing eftei ts 
of chronic' undertc c-ding is xaliiable .\p:irt fiom the 
mercMsed death late, the inc'reased liabilitx to disease, 
and the slow- lecoxerx fiom the att.uks ol disease, 
the document definitelx states that the wot king 
c'apac ity of the pc-ople was reduced bv at least one- 
third, I’Aidetue xx'ould also induate that it is not 
onlx the cjuantitx but the (|u.ility of the lood consumed 
which plaxs a (lart m the fitness of ihe mchxidiial to 
])erlc)im hard muscular work 

Another factor which plays an enoimous n'llc' m the 
general elliticau v is the response- of the urg.misin tc; the 
multiple psxcJnc im])ondeiabilia which c'oinpose such 
a larire |)art of the axc-r.ine enxironmc-nt When we 
aie dealing xvith the eftieienc x ol the human organism, 
male ami lemale, we are dealiiiL; xxith indix iduals ,a 
whose performanc'c’ is nuther unitorm throughout tho-'i^ 
year nor Iroin xxeek to week, not exon from hour to 
hciLir We haxe to deal with an oiganism, as I hax'e 
already menticmed, which is qol onl)^ under jihysical 
control, but is xeiy responsixe to jisyeliie intluenees. 
Man IS. in the main, a ])sx(-hi( c hamc-lec'n. 

In this connexion monotony ot work must be con- 
sidered. Although ihc-re max be a close relationship 
betxveen inonotonx and latigue, as generally leeognised, 
they are not identical. The temperament ot the 
operatixe plays an enormous part in determining 
whethcT or no any particular operation is a monotonous 
one. As Miinsterberg has shown, it is extiemely 
cliflieult, if not impossible, lor an outsider to determine 
w'hat is a monotonous operation. 

There are many other factors which play a definite 
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and important role in the maintenani'e ol efiTicieiK y. 
such as lightinK, healin^^ ventilation, the mode of hie 
led by the worker outside his definite Jionr. ol labour, 
hi,s Itousiny, etc, Manv of these laitors lia\e been 
partiallv evunined. Thus Leonard ITill has ciun<d 
out a i;r(‘at deal ol e-aluablc weak on llie inflmiuc ol j 
the ( ooliiiy power of tlie air Vernon has lolluted 1 
much mieresDrii^ e\i(len('(', which sliows that theie is j 
a \’ery definite relation tietween the din leiu \ , as 1 
nicasiued by out|)ut. and lh(‘ teinjieialure oi tlie | 
Workinc' phu c 'I'lie oiitjmt in the hottest weathei was ^ 
about ^0 pel lent below that w'lieii the we.ithci Utis 1 
coldest Ife also obseited .in .ipparem (onne\inn 1 

bctw'ian the ulaliNc hiinudilv ol the .tii .ind the 
dfu iiMK \- ol the w'orker 'J’he ellit ien< \ . .is nneht have ' 
l)een e.\pe(tid, was ap]).irenllv ereati'sl when I'h 
rtl.Une hiiniidit\' v\.is low Kltoii lias ri polled on , 
the intlueiiie ot ]i;']itiny in silk w'e.ivin;' lie loiind 1 


that the output w'.is lowest wlien artificial ]ij;hl w.is 
used. He .stated that eweii wdicn electru hyht of 
sufruient intensitv was used, the oiitiuit w.is about 
ro per < cut. low'er than the d.i\ hclil \ aliie. Tlu‘ ai tii.ii 
e<iuipinent ol the l.u'ti'i 11 s. the uiovi ion oi se.its of 
sim.il'le si/c. luielu, et( . till dcMcii ol the in. u limes, 
.ind so on, .ill jil.iv then p.nl,asi. diounbv the m.iiu 
leioids, parlit ul.iib Iroin the I nited .stalls 

In olhei Wolds, the leal o\ei all iiidiislnal eHiiiiney 
ol the woiker ( .innot heiaiisalb nlated to .m\ sinyK- 

l. Kloi It IS not till mei( i.ipaiitv ol llu mdiMdnal 
to pel toini so main klloei.mi met it s ol w ol k ill .1 'U' ' >> 
time W1II1 the sm.illest i \pi ndiliiie ot t nei'cy The 
(|ues( ol ehituniv tails loi llu (Insist .md most mli- 

m. ite ( o-opei.ition bitwisii llu uuiU'Im m\ I'st ly.itor, 
the einplov cr . .md the eiiiplovie. md it (.m onlv he 
salisl.u loiih .It t.K kid w Ik II mill iial disi I list ol mol i\ es, 
iapa( iliis, and im (hods is siilks] 


The Total Solar Eclipse of September 21. 


Its Dr \ ( 

''Pfir. f.tiliiie ol till Christmas Isl.md e( hpsc espish- 
^ lion Is a miat .isliononiK .d di'-.ijipoint iiuml 
Messis [ones ,md \I(lolle h.i\(‘ d( voted tin months 
or moil to il and hoped toseuin imliil phoioiiii li r 
lesiilis lor ( oiiiiiu 1 nm 1 he noi I hern and soiulu in Uill.ii 
maciiitiidi s( .lit s in ,i(l(ht ion to the ei hpse work 'I'Ik 
diniate, liowiver pioved imexpn tedlv mil.ivoiii.ible, 
and pi ai tu aib not bme ( oiild be doni 

On llu otlui hand the ((»nduions .ippe.ir to h.ive 
bei n iihal ri'jht .uio.s Viis(r,dia and enthiniaUK 
re[)oits h<i\e (onie liom W'ollal (West Co.nl) ( oidillo 
Downs (leiiire) and ( ioondiw indi .md Sl.inthorpe 
((,)iie( nskmd) ’{ lu riinnm juohlem w.is studied .it 
Woll.il bv tlie J.K k ( )bser\ .iloi \ ji.iilv under I’lol 
C.impb(‘ll and ih.Ll bom Toronto iindu Piol Cli.inl 
Ml Ineislud .iLo fmallv selei ted this si.ition in pre- 
leieiKC to th( Maldives and is biluwid to h.ive iinder- 
tak '11 the s.iiiie mvistication in .iddition doubtless, 
to s'li I irosi o[)i( work I’lol Dodwell tin (lovern- 
iTieiil \sti niioiiii I .b Vdel.iide bad tin Us« .it Cordillo 
Downs ol a lewii telisi ope lent b\ the LakObsiiva 
lor\ loi the Janstem pioblem , the \iw .S.nilh W.ilis 
astronomeis were m Oiieenskind .md did soim s|K(Iio 
siopK woik, tliiv mtimded ,ilso to m.iki Iviiistein 
invi s(i cat lolls but tlie I eh ui.mis do not .dliide to iIm se 
It Is will to point out that the test ol the riiistun 
iheorv does not de|)ind whollv 011 tlu icsiilts ol this 
e(li[)se. J'he plates seiniid in tin uik) edipsi .it 
PriiK ipe and .Sohial s(tt[id dehniteh th.il .it le.ist the 


I ). ( Iv'oMVIl I |\ 

I h.ill-shill w.is piescnt. wlnh the iwo lUiiuias wilh the 
; bi st di Imition p.iv ( v.iliii^ \ii\ (loo to ihi l''iiisUin 
I \aliie Idiitliei the siai Ik Id m Ihal nlipse was llu 
i bt b .done th( wlioh e\t(iil ot tlx iiliplK llu stars 

: m till present i(Ii|).e buny line h lamtii IIuk .ire . 

j howevei, two ( 11 e imist.ine ( s that Toiild add weiclit 

I to tills ellipse (1) til. it sunn ol till obo'iveis Wilt 

i pollitmp (hieelb on the stais .iNoidllli' the Use oi a 
i eeilosl.it Ol otbei imiioi , (2) tliil tlie |)km w.is bein',; 
' tiled ot |)liotoi;t.ipliin,; .uiotlu I ^\.\\-i\y\i\ ilin hii’ htUjhty, 
ihiis obt.iinmy an indi jx ndent stale value hu the* 
I pi. lies wliiili c’lvi . .1 rime II laicui (oeflKunl to the 
' I' msiem dispkie i mi nt m the eejiiaiioii ol e oiidii ion 
' I’lob.ihb Wilks Ol months mii'l ilapu belore' the 
; I'lnsti III lesubs .lie to hand 

i 'llu (oreina is said to h.ive had loin hum stn.imirs, 

I OIK exle'iidmi,; to thin solat di.imeleis, wliiih is nuni' 
i than the av ei.iye ihoilpli b\ no means a 1 e e 01 f! 
j I’rol ( hant lepoils that the sli.ulow hands were 
j pIiolo'2ia|tlie(l IVol Ken (bant ol \(h hiuh' Ihii- 
I veisitv in.ide measiiies at Cordillo bv the plioto- 
! (lee tlie' ( ell ol the rehitive biiylitness o| the sun and 
I the (orona The results with this \u\ sensitive 
I iiistiiime nt, should bi more' tiiist woithv I lian |)i ev lous 
(h te rnijuatioiis 

I 'I'he next Jwo tot.il ellipsis (in‘’^p Septimlur. and 
! lepb l.mu.irv) .iie v isihh in llu I iiitid St.ites , 

I i()2t). janii.tiv, in Siini.itra ite , .md nmy in l.imhind 
.md \oi vv.iv 


Obituary. 

I the lollowmc thiee ve.irs he altendid the Cmveisitv* 


’ko] Ai I xAMikir Sviini 

ALTT\AM)l‘iK .SMIl'f I . emei itus piolessoi of i lu ni 
^ ^ isU\ in ( olumbia I niversitv. New 'N'otk.died in 
Kdinbiirph on Se|)leml)ei <S,ayid tiltv -xev en .Smith w.is 
l)oni in Tulmburyb, and entered the I mveisity there m 
1882, where he siudii-d iP'llieiuatJis imdei Clirvsial. 
natural philosnphv undei d’ail, <ind ehemislry iiudei 
('rum Bruw'u, gradualing as B Sc» in 188O. During 

NO. 2761, vol'. iioJ 


ot .Muuiedi working m Ikievei's l.iboiatorv , i hiellv 
under the diiee lion ot Claisen. .md obi. lined the deyree 
ol I’ll 1 ). in i.S.Si) 

\llei a vear spent .is assistant m the e hemistry 
depaitinent ol the rnueisiiN ot halinbiiiyh SmilJi 
was oftered the < li.m of ihemisli v and mineralogy 
in W.drash C'ollege. Indi.ma. .1 post whiih he held toi 
lour year^. In 181)4 he beiame assistant proic.ssor of 
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<‘hemistry in tfie University- uf Chicago/ ajtid rose" 
lIp-oLiKli mtf-iinrciialt' irnders to that of pfofcs>or and 
(Ihertor nf (jener.d and phvMcal chemistry in 1903. 
Jlero his ('xl laordmarx ns orLjanisei and teacher 

tcnind Minplc s( (>f)c lie, ‘ Lahor.norN Outline of 
(jenernl ('ln‘iiiixtr\ ' was ])ul)lished in 1899, sini'c 
when at dit»it inlcr\.ils new tt.\t-h(ioks or new editions 
llowed Ironi Ins pen ICai h hook had in \ lew the 
re(iiiiRnient> ol students of a dehnite sla-n ol develop- 
ment. and all wire ( harm tensed l)\ an oideilme.ss 
0} method. ( oiuhined with an origin. dit\ ol thoiiyhl, 
v\hich hiu mad(' lluni jiopidai not onlv thioupjioiit 
the Knelish ,pealsiie4 woikl hut also as translations 
in ahimst (\ei\ (ountiv' wluie suraii e is studied 
An e\(n wkKi laid A\as olhiid to him in tlm priiu ip.il 
(hairol ilami'>lt\ m ( nlumhi.i UniviTatN m the Citv 
ol Ne'\ N'ork. wheie he lx > ,ime dim tor ol the depait- 
mcnt ol (la mist r\ Ihu he ma\ he said to ha\e 
revolulioriis(‘d Ihi' na thod >0] tca( hiny and the organisa- 
tion loi ( lumut al icMsiK h 

Smith at the (mtsd ol his carcet was an ory.iiiK 
(heniisl.and until H)02 his piihlished jiapeis are .dl 
com erne(l with o’eaiiK (opu s, diK'lh tlu ( hranistrv 
ol diltetoms, thi' Ixu/om nsu tion. and, L’(neiall\, the 
m'tion ol pota-Murn (N-inidi as a i ondensin;.^ imcnt 
After i()02 hn wmk is moieanie and ph\ m o-( hemn <il. 
the ph;. sKtd ihar.uter oj his iiu esliuMlioiis he( oininp 
inort and more maiked with the laj^e ol \ears \n 
admirahh' sirie-^ ol papeis on tin Ii(|uid and .miorphoiis 
modiiit alions ol sulphiii lonmd the fiisl-lruits of ins 
culti\atioii ol till, new (it Id ('hiellv m (oniumtmn 
with A \\ ( ’\hn/i(s. now urolessoi ol (!u'imsti\ 

at hrimtlon .'smith jmhhsheil a lone stiies ol p.ijiers 
on \aj)(Xir piessun's, inan\ new (Itwitcs lor then evu t 
measmemcnt and lor the measLireineiit ol hoilin;^- 
points imdti slandaid (onditions htme desi rihed 
Ainoni; tlu' \aliiahle data ohtaimd ma\ he noted the 
exact dt'lermmalions of tlu' \'apoui pressure ol men urv 
Ironi 250 to -13^ C. The \.ipour pre.ssuns ol dis- 
socialiiie suhstames sui h .is amnioniiiin chloride, 
calomel, .ind phosplioius ])inta< hloride were also 
measiiitd and dis( usstd, partuiilarh in connexion 
with tlie unexpLt ted \ allies olitained when the siih- 
.slam es wtte ptiletlh dr\ Ills seientilir merit was 
recognistd h\' lus eledion to memht'rship ol the 
National dcademv ol S<ien((s,and to the Presidency 
of the Aiiuiican Chtnm'al So('iet\ In 1919 tlie 
honorary deen e ol LL D w'as conferred upon him hy 
the Uni\er.sit\ ol lulininiruh. 

Smith was a most eemal personality', a pleasant 
companion, and a d'diehtlLillv aimisiny talker. He was 
filled to o\ erllow iiii; with enery\ , which in the end 
proved his imdoina A hreakdo’vn owinj; to over- 
work^ complitated liy a si nous optiation, forced him 
'after a ve.ir’s leave to lelimiunh his eliair, and his 
death at a (mmiiarativady earlv aee dopiives his si lenee 
•ol a <,ueut te, idler whose name will not soon be lor- 
gotleii. J W'. 


gained d^t^ncti^ ih* so many fields 
that it is difficult Arty aik^hate acconnt of hfer 

in a few paragraphs. * * ' * . ^ 

Mrs. Pryant in her own person g.avc the lie to the ' 
old conception of the iiiuvornanly “ liluestcx'king.’* 
Ifer greatness ol inlelleit w'as shot throudi wdtli a . 
warmth of genial humanity and an endearing charm 
lliat those who knew her (an never forget. She came 
of a seholail)' stock • her lather, 1 )r, t\’illoi k, a < lergy^ 1 
man of the ( hunh of Ireland in ('o. Fermanagh, 
w'orked m the lause ot ediualiou there. Alter his 
death the family moved to J.ondon, and his hiilluint 
daughter distinguished herself by ohtainmg.al the age* 
ot sixteen, first-i lass liomairs in the Si moi Cambridge 
I/xal Fxannn.ition, with distimtion in mai hematics, ■ 
and an Arnott .s( holai^hip ai P>edloul ( olliag' Tt was 
onl\ aft(u- her marriage and eaily widowhood th.at ,slie 
Inrame anjuainted with .Miss Buss, and. having joined 
tlie staft ol the Noilh London ('ollcgiati' Sdiool m 1875, 
W'as one of the first to lake adv.intage ot the opening ' 
ol Jaindon Ihiiversity degrees to women. After 
matneulating m honours m 1879 (with the disliiKtion 
ol heiiigpl.iied second on ilu* list), m two veais she had 
olitaincd ihe B .Se wuth honours in mat hemal us and 
mnial si'ieni'c, and thiee vears later vv.is the first woman' 
to gain the do( tor’s degree of London University, her 
sul)]e( t being mental and moral s( lem e She used 
to lelate an amusing sforv about this one of the two 
examiners wrote to his lolhague, “ 'I'lieii 's a vety - 
good man in.” tlu' oilier, who knew Mrs. Ih’yant, 
replied, “ Vour man's a woman ' ” 

Ten >eais later, in 1894. Mrs. Brv'anl was appomlcd 
to sit on the Ro\al Commission lor Seiotul.ir) Itdiii a- 
tion, of whii h Lord Bivee was iliairnum In T()00 she 
hei'ame a member ol the Consultative Commit tee ol 
the Board of Ldueat ion, and in ifw same vear took 
her si'at on the Senate of London UnneiMlv From 
1908 to 1 9 14 she was a member ot the Jaaidon Ihliu ation 
(’ommnlee. 

During all this time she was, m a \er\ real sense, a 
"guide, philosoplier, and Inend” to her iiiipiL .it the 
North Tajiidoii Collegi.ite Si lioid ; the wiiter ol this 
arm le is one ot maiiv' who-ic (lebi to hiu in this resjiect 
IS hevond all lei'koning. V\ hen in 1895 Mis. Brvant 
siH ( ceded .Mis.s Buss as head-mjslress, lier m.tiliem.ilical 
te.uhing perforce dev'olved to a l.irge extent on her 
eolleagiies, hut she rem.iitied the giiulmg moral force' 
in the school, tvvplu itly thioiigh h( t S('n[»ture lessons 
and wei'kly addi esses, but ill) in .dl ih.U she did. 

I She W'as a pioneer m llie re\ italinng ot Scrijilure te.tch- ' 
mg. brine ing to hear on leligious m^liuetinn the same 
])su'hologieal insight and width of outlook' by which 
she and her k How -retormer.s brought lile into the dry 
bones of tlu ediK'ational (tiiruukiin Ot tins w^rk 
she has lift a permanent niemoiial in her books: 
"The Teat lung ot .Moiality m the Family and the 
School,' “The Teat'hing of Christ m Life and Con- 
duct,” “ Huw to re.id the Bible in the Twentieth, 
Centiirv,” “Moral and Religioii.s EdiRution.” 


Dr. Sopiiik Bryant. 

Py the de.itli of Dr. Sophie Pryant in the Alps last 
month the eduLatioiial Wf^ld has lost a great peisun- 


iMr.s. Bryant was a dev'ofi'd Irishwoman, and piThaps' . 
no liononr pleased her more than the degree ol doctor. ; 
ol literature, hn;)nn<; causa, bestowed upon her by 
Trinity College, Dublin, when first it opened its degrees 


ality. As mathcmatic iat y philosopher, Jrish patiiot, to women. Her love of Ireland also found expression 
suffragist, apd, pioneer 
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JtoQk on Ae SreKoh lawB, bafoly'cbin- 
f^letfed‘t?cf6rcf sT]^ left' England foV the last tihic, which' 
to be published shortly under the title “ Lilierty, 
Order, and Law under Nati^’c Irish Rule,” dedicated 
-to “ the Rehiiilders of Ireland United and Free ” 

Like Plato’s philosopher “the spectator of all time 
and all existence,” Airs. Pryant by her i learnc'-s of \ ision 
and w'idlh of outlook made it imposuhle to think of 
anything mean or imtienerous in association with liei 
She was a great ten* her, a great j)ersonaht\, and a 
splendid friend, a ])('i-petual source ol in^jiiratioii and 
jo\ to those who kneu her. Her spirit li\es, not onb 
in the sf houl .she helped to laiild (advanung it alike 
in science and the liunianilies till it stood First among 
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a band of^sister-sehooF), but in yl{ those \v)io owe to 
' her a grasp of the idea), an understanding oPthe meaning 
and value of life. Al. If. W. 

Wk much n'grel to annoum e the di.ith on September 
21, at the age ot filtv-eight \ etUs ol Ptol J'", T, Tioutun, 

I K.k.S . enuTitus [irolessor oi ph\-,i^s m thi I iiiversity 
ol London. 

Tilt: seeretaiv ol the In.titiidou ol ]• lectrical 
Isiigineers inloinis us ol liie dr. ilh of All. Louis 
j lleathiote W'.dler, <i memi k i ol tlic Institution staff, 

1 who had been editor of Sticiur Ihshiuh sim e 1903. 


Current Topics and Events. 


Ir was no mean octasu.m th.it tlie members ot the 
A’ctiksliiie Pliiloso])hical Soeiete met fogrtlun on 
Wednesday, St'ptcnilx'r 20, to celebrate 'L'o Jiave 
held afolt the lamp of hsirning for a huiidrc'd visirs, 
and to ha\i' (’oiiser\'ed and ])ieser\ed, amid all the 
(hanging st('n(‘s and conditions of a cc'nUnx, the 
ancKMit ruins of SI [a'onaid’s Hospital, the Roiiuui 
W.ill rind the Mullangul.ir 'Fowi'i, the nuns ol Si 
Alain’s Al)b('\ , and built up a luuseiim srcoiid to 
none m the preiviiices m tlu‘ ru liness of its colluctioiis, 

IS indeed ii us ok I ol winch the society might k'el 
justly firoiul AIou'o\(M', during this period tlu' 

.soeii'ty has liccn inslnimcnl.il in louiiding two most 
powc'fful ,nid eMde - 1 caching instil utions, lor the 
Voiksluie .Alusruin w.is the bnthplace arul riadh' ol 
the Pantisli Assoeiatioii .lud the younger Museums 
Association It w.is ilu'rc'foie very fitting that tiu' 
so(-icl> slioiild celeluate the oc rasion of its hundredth 
butlulfi} and U‘cei\( tlio congratulations oi Us 
lionoinetl patron His Majcstv tlu' King, .nid v.itious 
universities and liMined societies Mr W’ H St 
(hnntm, tlie pic.suh'nt, occiijncd the diair, and was 
suiiportcd l)v the \ u c-ju'Csicleiits and (-oniicil, tlu' 
h oi. tu'risurc'i (Ml Fdwm (.ba\), the hon secret. 11 \ 

(Ah (' K Ivlmlnist), tlu' kcejicr ot the niusrums 
(In. Waller K (’ollinge), and tlic Kt Hon the bold 
Mayor, the C'U\ Shciid, Aldcimen, ami ( onm il 
After biietiv li.icnig the hrstory of the socu*t\’, tin* 
woik it has done, rtnd ii'ioimting its liem fac tois, 

Mr St (himlni pointed out lli.it a coiisulerabk sum 
oi inoiiev will lie nect'ssary if the soiaety is lo con 
tinue its good woik loi the advancement ol si u m e, 
and he asked th.it m tins, its centcnai\ visii, a suh- 
-jvstautial amount slumkl be iortliconiing .\ddiessrs 

■W'cre read m piesrnTc’d from a nuiubei ot leading j Province of Magdalena, tweiit 
scientific socieliC'S and otlur national iiistilnlioiis 
His Highnc'ss the Maliaraj Hnna ot jliaiawrii otfiaed 
Congiatulalions on behalf of the Indian Jhiijure, and 
congralnlatory mess, ages were leceived /torn otliei 
dislinguisliecl jieopk'. Al the close ol flic meet mg 
a highly picfiire.sc]ue procession vv.a.s fcjrmed to the 
Tathedral, whcie a special evensong was held, tlic 
Lord Bishop of Beverley olliciatmg. I'he delegate's 
enej visitors were later cntc'rlaiiied to dinner in the 
Grey Boom.s, after which a conver.sazione was 
3ti tbe .A'orksliirc^ Aluseui^ dud .the Tempest 


Aicouinxci to the heplrmhis i.-.ui' of the Ihniiinl 
l:('iU(UiH , llu' ohu lal oigaii ol thr I )i 1 iiiial Vssoeiation, 
tlie met lie system lias been 01 1 . .'ion (o he adopted 
in (Iii'ece, Pokiml, Haiti, <uid h.p.iu whilcthr Russian 
gowiimient is nipidlx inliodm mg il mio its .ulminis- 
tr.itue depaitinc'iits I he iSritidi ( hamlii 1 of ("om- 
iiien e in llu' Aigc’idme .nid thr ( ousid lor Polivia 
ag.nii warn Hiilish c' jiortius ol 1 hr lui ihW' ol ijuofmg 
in pounds, shillmg.s, and jh ui'r loi .imouiit- spitdicd, 
111 liiijicnal wcMglits .mil im.isiin's Mi \\ A. 

[ Ajipleton, SCI irt.n ot Hk' (asiei.il lu'dii.itton ol 
i 'riadc t'nions, slates th<U ‘‘ these weights, md nuMSic'es 
I ()louis(hcMl the home' ])U\ ('I and anaisc' tlu' suspuioii 
I ot the loieigiui,” .iml asks how m,in\' Imvers know 
j the' dillereiice m weight ol a pe, k ol jiotatots and a 
peck of peas Dic' ham.ishiu' loltoii market has 
ceased to ipiole rollon m simv loiiitlis ol a penny 
ami now gives the price in hiiudiedths, lud wr still 
apjiiar lik(*lv to liillil tlu' laidiition ol Augiistu.s do 
Moigaii and ” ado[)t llu iiietiu s\sl('iii when every 
otiu'i comitic h.is dom* so” Sn Ru haid (iregory, 
piesidcmt of the .sssm Kit 1011, 1 ei om imsidi \\\ nil 

mtioilnc toi y aitulo that tlu' iiuliu syUi ni slioiild 
be made tlu' sole k'gal system 111 .ill dc ]jartuicnt.s of 
.St.ite, and tlie nation thus juepaied foi Us geneuil 
uUioihu tion, wlmh is bound to i ome in Us time, as 
it is foolish to expect Hie woild to adopt the Imperial 
as an intei national svsteiu 

.\ RinoRi has lieen received that the imns of an 
anneal nly of grc'at c'xteiU h ivi beta discovered 
in ('olomhi.i l)v the Soutli Xm-'iicai' AKha'ologual 
Icx'peilition hoin ('hicago \s vt i lu' inlormalion 
IS si.nity. Imt Dr | A M.1-.011, tlie leader of the 
expedition, st.itc's that the imm aie silu.ited ill the 
miles soul h of Santa 
Alarta '‘There must h.ive hem a ticmcndoiis 
popiikdion hei(‘ at one lime, as the i ounliw is covered 
with he. use siti'x d he couiUiv is \eic mountainous, 
and tiu hciiiscs, wlmh weie of wooih weie built f)n 
terraei's math' with lefaming walls ” It e not certain 
that those' toir.ues luav not lx* tliosi' usid m tc'rraccd 
cultivation, but ('olonibia ha-, beta little explored, 
and a detailed report of the excaxatious inust be 
av\ ailed before the value of the discovery cs'm be 
estimated. 

. AFjiiR having been lost for centuries the remains 
"^ 1 ' Kendxmh, on Alahee 

■'“I's 
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Isl.ind, Sttaiif-ford f.oii^di, have been brought to li;'ht 
l>y (he a,qen(,\ of ffic arch.eolof^ical section of the 
(aihist N.ilur.il History an<l I’hilosojiliical So( lely 
hounded about a i> 150 it is mentioned in ton- 
lU’Mon \Mth St I’alrnk, and it held foi (entnri<‘s an 
iniportant pos,t,on m the ('eltn ( limch 'I he dis- 

eo\ er\ ol the siti is dm to Ihslio]) Kie\< s 'Die 

most leniai )s,d lie p.iit ol (lie iinns is a lonj,j s(one j 

<aus(\\civ wlmli v'las ])robtd)l\ tlu' monks’ walk I 

N<ar tlie iioMh doot of (he (duircli a fiajjjiiient of ,in I 
inpioitant old \oisi iiisi rijition has lx en dis(o\(ied I 
W^mls iiHMiuiie " I’nmo Abbot” and ” ('hui< h of 
^ ’ hi\e been inti.ipreled b\ I’lof Abu.disler 

fh lhd)hii I \ei\ cKotl to pi esei ee t he 1 inns is now 
bi ID” ni id.‘ b\ the P.ell.isl Sou.-lv 

()\ Se])l( inbei 10, Sn llninplnty Kolles|<)n, 
ol th( b'oxal ( olleye of l‘h\si, ,ans of 
l.oiidon, opetu (1 tin )ohii hlliotl Meiiion.d I’atlio- 
loyn aland I ku lenoloyK ,d i,id)ora(oi\ at (lie ( liestei 
lnlnniai\, wlmh has Ixhmi ei|inpped 1)\ ]niblii 
snbsc M])ijon in im moi\ ol j )i John ]■.iholt, honoiaiN 
}'h\suian ol the nilinnai\ (loin i.Sii, to in^i l>i 
Idhott had .1 \\ ( II -fill ni-.hed l.ibo]alor\ ol Ins own, 
hu li h(' used (oi 1 1 le < hit 1d.1l ion ol Ins ( as(‘s, and , in 
.iddit loll lo Ills t oiisnltinp w 01 k, was miit h 111 (l 1 ' sled 
111 i.uholoyx and 111 l!u (italnund ol vuitieal disi ase 
1 he ]uo\ision ol sut h l.iboraloi les in ho^jul.ds in 
lU'-eiit \ ea 1 s has (font ninth to pioniolt (he jntiyiess 
of nieduine 1)\ bnmnny toytdhii (lit' t hint lan .iml 

"oikei 111 jim. stiemt nd I he pa\hpjo<M<, ij^ 

hilioiatoiv Is now VI *• , - . . e -> 

' ai iiiiiteToi, , I i.^iiist d as .1 nitts^aix p.irt ol 

an ( lilt It III liospiial 

I'll 1 aiaila\ Sot n (\ .iiid the Ihitish ( oltl 'sloi.iye 
.nut Ice \sso( 1,1 ijoii will holil a joint ineetintt a( the 
1 nsl It ntion of ('.let 1 1 it al h'nyiiiet'i s on Mond.i\ , (Jt tobei 
T(), tti rlist nss tlie piesi-nt position of the iiciit i.ition 
.iiui utilisation of told It will bi' th\ idt tl into 
(hiee session'., al tin Inst ot w hit h laboi.itoi\ methods 
ot liijuel.u lion and niethotls ol nusisni im,; low tem- 
jx'i.itnies \m11 be disenssttl I he optnini” atithess 
\m 1I be dtluiied b\ I’rol II KanuMlniyli ( times, 
iiiih Ih ('lommtini will lju e .1 thstnpiion ol the 
e<niij)ment ot tlu' civo^cim kdxn.doiN at Lexthm 
1 !k' second aiul llnitl sessions will be dtwolt'il to 
industrial methods ot lupiefat turn and prattu.d 
a}ipluations of Io\v temjxratines V yeiK'r.d mtio- 
dmtion wdl Ix' pi\en bv Mi Is S Mnrr.n of the 
Ihitish Owyeii t oinpanv (Limditl) .\1 ( laudt' will 
tleal with the inilustri.d inannJaetni(‘ ol liytlio.yen 
tw" the jiaitial lupiel.n t'on of w.der j^.is, ami Mi 
V. A (irilhths witli the .subject ,is if tom lu's acMo 
naiitiral sxtnk IiiMlaiions h.i\t_ beem t'stfmhtl to 
members of the l.omlon Section ol tlu' Sonets of 
( iK'iim al Indnstiy and to the I’liysical Society ot 
l.ondon Olheis desirous of .ittnidinp should c oin- 
mnnieate with tiu' Secrctaiy of the l-ai.idas Sonds' 

10 Ksse\ Street, l.ondon, W C 2 

A eRoyjsTONSi jn ogiamme ol lectuies on imdeoto- 
logy m comu'Mon with the fmpciial ('olleyi of 
Science and I'echnoioKV, South Kensiiiftton, loi tlu 
imsnmg sessnm is gis'on in the Mclcurolugn a/ Mug.r .iir 
for September. There are twenty-one lectures liy 
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Capt. O. Brunt on advanced meteorology, dynamical 
and physical, on Mondays at 3.30 p.m. dining the 
winter and spring terms, Ix'ginmng on Monday, 
October <) , sexcm lectures by Sn Napier Shaw on 
meteorological conditions of the air-iouti's of the world, 
.11 3 PM on Tnekus, commcmniy on Oc tobei 13, 
and contmned each weede until November J4 , thiee 
Ic-ctnics bv Mr 1< V Watson - W'.itt on wireless 
Iclcgiaphy and weather, al 3 cm on l-ndays m each 
of (he hist Ihiec wcx'ks ot Decembt'i ; ten Ic'cliires 
on loiecasting wcsitlier by Sir Najuer Shaw on 
hudavs, at 3 pm , duiing tiu- spiing tc'rm, beginning 
on I'riday, jannarv K) f Jiscussioiis on the im ideiils 
ol the wcatlii'T ( harts of llu' pi cw loiis wc'ck .ire ai langed 
lor on Saturd.ivs at 10 \ m thronglionl the year 
dm mg term time, Ix'gnming on Satin day, ( )( tobei 1 \ 

W 1 leatn iiom the Sc'ptcmber number of the 
tZ/CH/oi/s ]onni(tl that Dr W Nnsldon I’aiker has 
oileii'd to set aside' uxi/ a vear I01 sc'veial vcmks to 
induce .m\ men c'vcaxalmg m any jmiI of the I'mtc'd'' 
Ivmgdom to look out for fossil lem.uns ol <iny kind, 
to c'.stiact tlu-in as c oinjiU-leU' as jiossibk', .nul to 
jnc'servc' tliem until some cxjx'rl i.in \alm' them, 
with the* \iew of pu'senting llu'in to tIu' National 
Mnsc'ums | ),is is an ollci that should lie m.'ide 
known to llu' 'xu'ntilic socu'tics as wc'll a', to the 
muse urns in \ ,11 ions parts of thecomilrx 

I K’ ( kvKMiK h.is iieen mviled to take up the 
jiosition ol dejmty diiectoi ot ('\plosi\(s leseaich 
i'll I!-"’ ^klice lb se, lull 1 >< p.11 tnieiit, and will 

(omimmednlv mOctoix'r In !.'di;iP: ti'miei ly 

( henm at adviser to liu' kXplosives i )epartini lit 
undc'i 1,01(1 Moulton, .ind was .1 ini'mlxr ol tlic 
nitrogen piodm Is commilic'e and the i hemu al 
conumtb'c' of the Munition'. Inventions Depulinuit 
Simo tlu' ainnslice lie has liecn a diic'ctor ol Me ssts 
\V j niuh .inci (omji.tnv, Ltd, clieinual m.iuu' 

! lat Inreis, ot I bu Icney, London, w Im li position he is 
now le signing 

AcoMMiiiii has been .ippoiideil bv the Seeiel.uy 
I01 Mines to nndc'rtake rc'si arc h, nndei tlu' geiu'tal 
dueetion oi tlu' S.tlety m Aimes Rescan n Jlo.itd, 
into the' ( .inses o(, and (he me.ilis ol prc'ventmg, (lie 
Ignition of litcd.imi) and co.d dust by the firing ol 
peimiltc'd o\)>losiv(s 'I lie ( omnuttec' has Ix'cn 
eonsldnled as lollows Sir b' I, Nalh.'tn, Mi. W', 
Rudoul, I >1 (i Roltei, Mi D Walkei, and Prof. 

R \ \\ hec'lc'i A giant lias Ix'cn madi' by the 

Mineis’ W'elf.ire ('onimittc'C' out of the Miners’ WVltare 
Joind to mc'c'l Ihc cost of imliatUig tlie lese'arcJi 

On aceonid of continnc'd jxxn iu'.ilLli, Dt Oeoigi' 
hdlciv ILdc', diu-c toi of the Mount Wilson Ubseiva- 
(01 V, h<is rc'sigiu'd lioin tlu' Loinmittce on J ntelleetual 
( o-ojx'ralioii ol the' League of N'.itioiis Dr Robeit A 
j Miihkan, director ol tiu' Norman Ihidgc' Rlivsucd 
l..iboiati)i V of tlu' ('alifornui Institute ol Technology, 
Pasadena, lias been .ippoinled liy the eoniicil of tlie 
league lo sueec'ed Dr Hale 

'rnr. Fai.ulay Medal of tluv Institution of Lleclncal 
Knginecib, the (list awaid ol which was made by the 
council in the early part of tl\e year to Mr, Oliver 
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Heaviside, was personally presented to him by Mr. 
J. S. Highlield, president of the institution, at 
Torquay, on September 9. 

Tm: Seer('tar\ for Scotland has ,q)j)oint(^d J )r 
James liJitcIiK' to be an additional nieinhei of the 
coninutlee apjiointcH] to ad\ise Inin on inalleis 
coimect(‘d witli the administration ol tlie Wild Duds 
Proter 1 1011 At ts 

Sir Lawkt \( 1. Wi .\vi r will sliorlh n-linqinsh the 
]X)st of second set let. u v and <iirectoi j^eiuitd ot l.ind 
settlt'inenl at the Ministry ot Ai;ru iiltuie in onli-i tt) 
take nji tlu' appointment of diit'ctor ol tlie Ait 
st'ction and ot the Agnciilture section of the lirilisli 
Kinpire lixliilnfion 

'I’m .Mtxlel Ab.it ton Soiudy, llu' obiecls of whuh 
art' flit' inqn ti\ enieiit of meihotls anti tondititnis in 
slanghterdnnises, h.is organist-d an annual lien). mini 
W’aid Kich.irtlsou led tin' in meniorv ol its ftnimler 
The memonul lettnre, on the sanitarian and hninam- 
larian aspects of Sir Benjamin Ward Kbchaulson’s 
woik, will 1 h' deliceied liy Sii W'llliaiu (‘ollms on 
October 1.’ Aflinission is fiei*, and luvit.itions in.iy 
be obtained from the Rt'v George* Mai tin, St Johii’s 
\bcatage, Kilbnrn 

Mk W K I‘(jki) wiites to intoim ns that an nn- 
iisii.illv l.irgt* sjit'cimen ot the loimnoii vipei, 1 ipiy 
w.is (.night It cent ly in ICjijnng kori'st 'I he 
sn d<e, whu h w.is a ti'inak*, is stated to be* z<) 3 in in 
length, the tail nu'asuimg 3 12 in The laigesi 
sjR'cniicn m the Biitish Miis< iiin is onI\ .1 little nioH* 
thrill Z'j m in length, thongdi on .utoiinl ol tlu* ditli- 
cultv of nu'asnnng a sn, ike’s skin uitlunit stietthing 
it — it c .1 n lu* st left hed to one riiitl a hall 1 1 ines its it'.d 
— laigei s|.te( iin(*ns ha\e lH*eu ieioitl(*tl Mr 
J'onl’s specimen ap[)e.irs to be uniisn.iHv large*, but 
tlie skin should b(‘ siibimtteel hir e'vamin.it ion to the* 
/oologiCrd SiKietv, Kege'iifs Pai k, eir sinnlai aulhoiity, 
b(*foie it c.in Ik ae (:epte*d .is a ictonl 


A " WiRi.LRss Wit viitr.R Manum- ” has been ]nib- 
lishcd by the Aleteorologu al OJtice ot the Air Ministry, 
Tt IS a giiiele to the' recejition and intei [ne't.ition of 
w'e'ather repents ,uid ftnet.ist . distMl)nled by wireless 
telegiapliN in (ireat Ihit.iin \ t.dile* is gi\ eii shttwing 
the infoimatioii is-^ued b\ wilt less, K'vistd tt) June 1, 
anti the instimtieins .ire t K'.ii ,ind i<auise ttn jieisons 
who peissess wiieless lettumg sets It i-. not onl\’ 
possible* te) jnek llj) the messages illsl Ilbiltt'il, to .lUl 
which the* eeides use*d .lie iiitei pi eled, but .i “ gi'iieial 
mfc*u*nce ” is gi\'t*n bv* the Mt leoit)logu ,d Ollne in 
plain language tw'ue* tknh , wlmli with a \ ery little 
iiuuition c.m be nndt*istot)d b\' IIiom* little \ersi'd m 
mcteenologv A study ol the m.nm.d will aul in the* 
genei.d understanding til the siib|e*t t ,md will lender 
the' ( halting of the* intoi in.itie)n lei ei\ etl epiite simple. 
\ shoit list e)f elenu'iit.m te\td)t)oks is gi\en, a stutly 
e)l w'hith will simphiN the* mtei pii't.ilUHi of the ch.irts. 

u(*ather ch.irf is gi\'en dail\ in m.iiu ol the news- 
papers, but tlu* wue'le*ss iiitormal ion gi\es the details 
much eaihei, le)i it is possible to di.iw .1 wi'.ilhei map 
w ilhm .ibout an hour ol tlu* obs(.>r\ ,1 1 ions being made. 
In the* intiodiie'tion to the in.mu.il, it is d.ited that 
those' wishing to know ( .m Imd end “ w hal the w(*atlier 
will be in the lu'xt Iwe'nte-Jonr houis (sometimes 
longer) 

'I'lii Xutomatie ,md Idisiru rmii.ices, Ltd, 

mtoims ns th.it the mcie.ismg demand loi W'lld- 
B.irlu'lel c-leetiu' haiih'iHiig tiiin.nis h.is m.ide' 
nece*ssar\' flu* le'inoval ol tlu* turn to l.ugi'i weiiks 
.md olliee-s 1 he .iddress now is Xidoinatu and 
hdediu' l’'uinaee-s, J.td, lile-efnin Woiks, 
hai nngelon Rei.id, l.ondon, h ( 1 I teinonstralion 
leioins v\ith liiiii.iee's m o[Hi.i1ion will be* piovuieil, 
..ml sud.ible .u i.mgenu ids ui.nh foi li.ndenmg large 
,iiul sm.ill paiLs lor turns whuh elesiie to compaie 
both llu* rt*snlt 1 .md eosts with those eibtamesl b\ 
gas eii solid tiiel Imn.u'es L.iboi .1 tor^' .ind mdn* Iri.d 
elce II 1 C iimllles will alsei be .i\ .iil.ible* foi tn.il purjuises 


Our Astronomical Column. 


fill Oumi Ol' SiRics This Dibit is ol jH*cnli.ir 
mteiesl bom (he ( enisjne noiis biightiu'ss ol the* 
piiinarv, from Ihe uiegnl.irdy m the jirope i nuiiion 
having led to a pre'elu turn ol its dnpluitv, .md fiom 
tli(g^jM»bscqiunt ventiealion b\ the* elise o\ ei \ ed tlu* 
eompattion m iNdJ It ne)w inesenls one* eit the iu>i 
very mmiereiiis crises in whuh .1 ccnnple*le* i< \ ohitieni 
has been eibseivc'el Llu* vaiienis de*te 1 imiMl unis e)l 
thib elements that h.ive lecently been jnibhshi'el give* 
an index ot Hu* degiee of accuiacv th.if is atlam.ible* 

A new di'te'imin.ition bv Me <' P lleiw.irel is given 
in Pop, Js/ (Aug -Sept 1022). and that bv Mr 1 \ 
Joneklu*ere (Mon Not KAS, June* miS) isjnmte'd ] 
for eompaiison P>oth were* maeh* bv gr.iphu.il 
mcihoels, using eveiv ledmemeiit pe.ssilile* 


! 

ll<>\\.eid 1 l.iiiil.lHfU 

' - 1 

Pen.istrou p.iss.ige* • j 

1.S04 i.snpio 1 

Pciiod 111 ye.irs 

5.)*i7 yx'o 1 

Ke'centiuit) ... 1 

e) SngS t> <K) 

Seiuuaxis m.i)oi 

7 " t''"-i / 'A5 

fiicliuntiou . . • • 

(.'"•or J 1 4 

Node . . • 

ff’ Ad 12' 7 

Arc from node to jico ’dron 

I 4 .S ';,8 1 
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\.N lx I LRi s I iN«r AiArOf. \' \m \m i. — Mt .\ >l [ov 
giv(*s a eliseiissieni of tlic Algol \’.iii,ible, RS ('aniiiu 
Xen.ituimi, in Publ Ast Sen P.iiilu, August 1022 
ft is possible* to stnd\ tlu* spei'tr.i ot both conqionents, 
siiue* the* land st.ir is the kugei, ,uul totallv eclipses 
the* biigld sl.ii at piincip.il iimiiimim, vvlum the 
ni.ignitueli* IS 00 d'he* two st.iis aie eil eepiiil nir'iss, 
e.u h I f time's the sun , thev (Idle 1 ere.itlv, howeve*r, 
m sjieeti.il Ivpe, tlu* biigldei being 1* j, the* f.miter 
|\o fits wide dillere'iu e is duli< nil to expl.im m 
vu'vv eit then t'epiai m.iss 'f lit' period is 48 ehiys, 
.111 1 the* laeluis ot the orbit ol e.u h comjieuient 
5 7e)o,ooo mile'.s llu* absoluti- inagndnde eit the 
biigldei stfir, elcdiice'd from 11 s -.))e*t ti uni, is 2’(S, 
giving a parallax ol ej" ooS 'I hiee spe*e trogr.ams 
have bee*n obtaineil ol tlu* l.ind st.n bv Mr Adaifis , 
the siai is toe) taint to giv e s.disl.u loi v spe'e tiograin.s, 
but d Is st.deel that, take'ii bv themse'lv cs, llwv woulcl 
mduate a dw.uf star He)weve*r, liont ds huge sue, 
ineluate'd b\ the* dui.dion eg tot.ilitv' being two or 
thiee horns, and consi'epieid low elensdv, tliere can 
be little doubt that d is realiv a giant , ds absolute 
inagmtiide, abend ,4*2. is veiv low for a K giant 
Altoge'ther the star is latliei a pu/.2hng one, ami 
merits careful study. 




1 'jIF. DADD SfAL CvLiNDHRs. M T.eon 

I c^tdin, 111 l!u IManh is-^tic of tlio Mitu'ttni Journal, 
iJainis for the t ’ iiivcisitx' AIustMiin, l^lnladt-lphia, 
tlic possession ol Uic e)klc st-datoel ( ylindcr so.d, 
Inoiif^dif Ironi haylidad u\ ]«oo, Mliieh Wt‘lon;y'd 
1o JJasha - len/u, probably tbc lirst long ol ihc 
IVth Kish dvuasiN, aboiil ^ Hiorcforo 

antedate s the l.unous bidl.do s'rai of SarKani ol Akkad, 
and pushes bae K toward the tlinel rnillenuiin b c 
a st.uidaid ol ait feanicrly known as the Cbidea style 
'1 he en^iaxine is ol speci.d interest from the point ot 
view oi Bab\le.inan iitual '1 he museum also pi ides 
itself e)ii possessmy the eilelest Cassite loy^l seal 
lylinder so l,u kneewn, beaiin{< the earliest contem- 
porary retold of tlie war {<od Shu^.inuma ft is 
inscribed with the name of the son ol King Kaiaiudash, 
and may be dateel about 1540 ne. 

IIoNt V iiiAi i)Ko\ I Mi'N Mao. — I n the September 
issue of l)i\cornv, Iheif W \< I lallidav, with the 
help of his (e)lleague, f'rof McLean Thompson, has 
cleared ii]) a tlitTicnlty unsolved by editors of Xeno- 
phon’s “ Anabasis " "The historian describes lunv the 
retreating Greeks, when they arrived near I'rebizond, 
ate some hoiK'y, w ith eltects ranging fiom intoxication 
to insensibility Some authorities ha\e denied that 
poisonous honey \\.is found m Pontus, but the w'riters 
now point out that theie is no evidence to show 
that the breed of bees in Pontus, or tlie general 
climatic condition, was resptmsible for this poisonous 
honey. • When honey is punluced in excess, and the 
floral parts fad to de\elop, there results an accumula- 
tion of bvpiodu(ts m whu’h toxins abound WTicn 
the competition for nectar p'.'len is intense many 
insects (Uwelop a luting habit, piercing the tissues 
of plants m seaiLh of shoit-mts to fooil snppK', and 
tfiis habit Jesuits m the formation of jioisoned fiouey 
The Obseixation of IMiny that honey w'as poisonous 
in some seasons and not in others is thus ])ro\ed to 
beaccuraie, and tan be explainetl on scientific grounds 

Tub Kix'Ks of Moiunt h'vr.krsi — In the Geo- 
graphical Jouiiial foi September, Dr A M ileroii 
has a note on a Miiall tollection of rotk specimens 
marie at height"? between 23,000 ft and 27,r)oo it 
by the t limbers on tlu' n'leiit expedition These 
speciniens show Mount F,\eiest lobe a jnle ot altered 
sediment. ir\ lotTs — sli.di;s and hme-.tones — coineitrsl 
into baiultd honitels, JineK foliatetl ealc-siluate 
schists, and tryslallme lunestonos They eonliim 
the \]cw‘s leadietl bv Dr lleion last ye.ir b\ ex- 
aminatioa ol moraine matci lal from the noitheni spins, 
and by inspection oi the mountain b\ telescope from 
the Hongbiik \<illev Trom 21,000 ft to 27,000 It . 
Mount Kverest appears to la- limit of these daik 
horntels and schist-', with occasional bands ol white 
limestone and \ems of (piait/ and imiscoMte granite 
From 27,000 to 27,300 It extends an almost hori/ontal 
belt of schorl mu'sioc ib granite, above which aie 
black .schists Dr Heron llimks that the age of the 
rocks niav pcihnpis Ih- assumed, fox the present, to 
be Jurassic or Tria.s 

tViND-srJ I D FROM Sf A AND LaM) — Th(' Meteoio- 
logicai GfTice has issued, as JTofession.d Xotes No 
28, a comparison of the .memometei records for 
Shoebiirj ness and the Maplin lighthouse, bv Messrs 
N. K, Johnson and S. N Sen The wmd-.sper'd m 
each ?ase is recorded by a Din(‘S pressure tube anemo- 
iveten J^or wind direction Shoebnryness has been 
used throughout, the Maplin direction recorder being 
out of order. The wind-speed observations are only 
available for^bOUt 


being to hand from l\iapiin for' the wirnpariscM^ftom ' 
June 12 to September 1, Maplin lighthouse is five 
miles from the coast, and is situated twelve mile^- 
(>j,st-iiorth-east c>t Slioeburvness i he head of the 
anemometer at Shoebuiyness is earned above tlie 
top of a steel girdet tower to a height of sixty teet 
above the surround mg buildings and mnety feet 
above ground, but there is an a\"cnue of trees about 
seventy feet high running paiallel to the coast at a 
distance ot 150 yards on the landwaid .side of the 
aiiemoincter A{ Maplin the liead of the anemometer 
IS about five feet above the apex of the roof of the 
lighthouse, on the western side, being fifty feet above 
sea-lcvel Shoebnryness is said to have a slight 
predominant e tif light winds, and at Maplm lighthouse 
strong winds aic decidedly moie fretjuent ; the latter 
IS explained by the suggestion that the increased 
friction over land as compared with the sea causes 
the air to pile up tiver the land This difference of 
pressure, it is said, must tentl to reduce the speed 
t)f the surface wind as it approaclics the shore-line. 
There is good evidence of the laud and sea-bree/e. 
The height of the head of the anemometer at Maplm 
seems scarcely sufficient to insure that it is clear 
fiom an upwanl rush of air caused by tlie obstruction 
of the lighthouse 


Ml iM.iAiJB.JCAL Kfsfarch.— -Volume iG of the 
Coileited Keseaiches of the National ITiNsical laibora- 
toiy has ns cntly been published It is predominantly 
of a metallurgical character, although certain papers ' 
dealing with" (-ngmeering subjects are contained 
Iherem 'The twentv-one jiapeis which it contains 
arc all lepnnts of jiapers piibhshc-il by iiu-mbers of 
the staff in various scicntihc and tei Imologieal 
journals during the yeais lyty and 1920 Fonrb-en 
of the papers are dchintely metallurgical, and a 
considerable number ot tlicse'rclate to alummmm and 
Its alloys, which have been mtcmsively studied during 
the last lew ye.us, undei the general suiiermtendi-nce 
of Dr Kosenhain, the head of the deji.irtment. 
'These investigations aie of a verv caluabk- nature, 
and have contributed m no sm.dl degree to the 
(ontimi.dlv extending use of ahunimnm alloys, not 
only 111 aviation, but also m gem-r.d engmecAing ^ 
Of 'the pajM-is dealing with iron, atlcnlion may be 
directed to that published bv Dr and Mis Tlnnson 
on th(‘ ronstitution of nickel non alloys 'The 
investigations ol thc-sc .luthois on this .(-ries ol 
alIo>s have fmally enabled the general nntuie of 
the ccjuihbuum diagram to be settled once and for 
all, although they an- eaieful to jioint out tliat no 
very high degiee of .aceurai v can well be elamied. 
It IS mten-stmg to notici- that the general result 
ot their re-'-ean he^ is to establish lirmly the late 
M OsmoiuTs liypothesis ot the constit ution of the.se 
alloys, jiartuulaiiv in the range from 0-30 jiei cent, 
of nickel The impoitance of keejung dow’ii the 
impurities to a mmimum is clearly seen in this work, 
otheiwjse a true cMimlibiium is not established 
Attention mav also be direi ted to the paper by 


Dr Haughton on the study ot thermal L.M h as an ^ 
aid m the investigation of the constitution of alloy 
systems and on the measurement of the, electrical 
conductivuty of metals and alloys at high tempera- 
tures T he volume contains a paper of the first 
importance bv Dr Stanton, D Marsliall, and C. N» , 
Biyant on the conditions at the boundary of a 
in turbulent motion, and two papers^by Mr Dakef; r . 
the superintendent of the William Kroude Natwn^'N 
Tank. The high - charactejr of .. thi) series^ 
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The rnheritan'te of Si?e]^ 


stutly of si^c-mlicrilance is besot vvitli difli- 
cultics wliicli do not attend the studv id 
qualitative diflerenecs in\olvin/^^ eoloui and lorin 
Students of genetic^ lia\e staled si/e-mheritancc in 
various plants .ind animals m Icnns ot mulli])le 


crossing, fie concludes that the adult Flomisll rabbit 
IS laig^M- because it i-. laigiu .11 luitli and grows moie 
rapidh and (ora longei [Kuiod than the small Polish 
rabbit Ihis is contrarv to the \u'\\s ol Punnett 
mil P«.iilcy that age ol matin il\ js not macssanly 


1 i.i in ijmni[uc ' anil r».iiicy tnar age 01 matin it\ is not macssanh 

size factors segrogalmg independently m the .Mendehan | closel> eoirelated with size Castle ai.iihes Ins result 
fashion , but the universal piesence of ilncluatioiis to man, and reasons that natives ot the south ot Itah 


which obscure the quantitatnc eflects ol separate 
factors, as well as other ditticulties, have jircA'cnted 
the study of size factors being in the same satis- 
factory condition as that of the factors which control 
sharply marked ijnalitative charaelers 

Stature in man has been invest igated liom the 
time of Quetelct and Galton to the recent paper of 
Daven])ort,“ but iiivcstigatcjrs are not yet agrei'd 
^even concerning the nature ol the Mcndelian units, 
if such they be, which affect and control this feature 
of bodily measurement Arc tlicre only general 
growth factors, or are tJicre also separate t.ictors 
influencing the length of individual segments of 
the body, such as the legs, tnmk, and neck ^ Daven- 
port concludes that botli types of factors are present, 
and that some races and families have different 
relative lengths of tiicse segments because of the 
independent inheritance of such local factors con- 
trolling the length ot individual bones or segments 
Moreover, Da\ cn])ort]believes that ciossing between 
races leads to various bodily disharmonies, such 
as largi' teeth in small jaws or a small lieari m a 
large body. 

Ca.stlc, in .1 recent study of sizc-iuhent.incc m 
rabbits,” criticises D.ivcnpoit's view of local size 
factors, as essentially prefonnatiomst, and shows 
with considerable success that, so far as the labbits 
of his breeding experiments are concerned, general 
inherited growtli factors appear to control the size 
reached all jiarts Tn crosses between the large 
Pdemish rabbit <ind small varieties such as the I’ohsh 
and Ilimalavan, Castle concludes, as Punnett and 
Bailey'^ had i oncluded from (‘arhiir cxjicnmenls on 
xoeighi m 1 a bints, tluit several size factors aic in- 
volved, as indicated by the greatci range ot vanatiun 
in Fj and lalei generatic^ns tlian m This sub- 
stantiates otlicr losults of these autliors’^ with 
pc'iltry, Tli(‘y crossed Gold - pencilled llamburghs 
and Silvei Sealnighl Pantams and obtained m Iq 
and 1''3 botli laigci and smaller birds th.in the oiiginal 
Jiarenbd types That scceial independimt faclois 
arc concerned m the determmation ot size 01 weight 
in birds and mamm.ils sc'cms then well establislied 

But another ciillicnlly comes m to oli^cnre such 
quantitative results, and liiat is the fact ol hybnd 
vigour 01 heterosis, which occurs laigely or enlirelv 
in the Fj generation, prodiuing .1 gcni'ral increase m 
the .size oJ the Fj oiispiing boi exaiiijile, in the 
rabbit ciosse^, the F^ is neaier the size ot the laigir 
parent owing to this oifec t, but tlie oficet disapjn'ais 
in tlic Fj and later geneiatious Tim ol coiir-.c 
shifts tlie curve ol size temjioranly liuv.irds tlie 
right. 

Castle made a careful study of the growth-imves 
of his rabbits, weighing them at mteivals thioughout 
their development to maturity, but he appeals not 
to have studied the variation of his laees before 

‘ " Genetic Stiidus of U,il)l)its ami K.it'. ” Ilv W F.C.i'stlr. (Piibli. itiou 
No, 320 ) I’p (VV ohitiKton Caiiieiiic InbliliiUon, lyjj.) i dollar 

* t)avonp<»t,'t. Ji , 1917, '• InlierUante ol .Stature,” l.mr/tK, i, pp jij- 

^ ^ Clistle, W'. li , 1922, “ Gonctic Studies of R.ibbitv,” elf 

* Punnett, R 0 , and IJailey, P. C. , 1918. “Gaietn Studies 111 Rabbits: 

1 . 011 the Inheritancii ot Weixlit ' />i«r« Oenc/tfs, 8, 1-25. 

^ Piujnett, U. C.j.fltid Bailey, 1 '. G., 19M. "On Inheritance of Weight iif 


ith ot Italy 

aie shoit of stature and shoit-iimhed btcnisc tllev 
cease to giow^ at a lelativeb (vuly .ige, wdule 
Sw'cdes and" Scotch aie tall .ind long-lmilx'd becau.se 
they mature I.itiT 

In the hybrid r.ibbits, senes ot measurements 
were made ol weight, ear-leiigl li, skull dimensions, 
and certain leg bones, h'lom tliese data the correla- 
tioii-cochiciciits between the \.irious measurenieiits 
were detornimed and weie tomid to be umlormly 
high. Thus the eonelatioii bt'lwcen eai -length and 
weiglit 111 Fj and 1'^ i.ibbit.s was o-eSp), and I>ctvvccn 
lengths ot femur and .slcull 0 S71 Dus furnishes 
strong support tor the conclusion tliat tlic .size of 
all parts is determined by geum.il growtli l.ictor» 
allcctmg the whole body, and not b\ mdeiiendently 
•segregating factors alfcclmg the sue oi jiarticular 
organs Davenport points out that certain races 
of mail have long legs ,md iclatux'h^ .short trunks, 
while others h.ive shoit legs and longer tnmks, but 
(kislle holds lhal- the former lates are absolutely 
taller, and regards them as a later giowtli stage than 
the short rates Whether this exjilauation will 
.ip})ly to all races of man remains to be seen. The 
most urgent retpmement at the iiresent time is a 
mass ol .accurate anthropometric measurements of ' 
all parts of the body in various races 

Many genetic factois are known to affect cluefly 
one oigan ol the body, such as tlie eye or tlie wing in 
flies, and since that is tlie case theie seems no a (priori 
reason why some size factors should not also affect 
chb fly certain organs. To demonstrate such aft 
effcit, how'cvci, a considcua blc mass ot btoinefnc 
d.it.i is reipiired So tar as plants are I'onceined, 
the results of (rales'^ sliow that size Imtors in hybrids 
.irc 111 .some ca.ses local m llieir elfects lii crossing 
spec les of (JiuothoiM having large and small flowers 
rc'spectively, lie olitairied in lA and later generations 
irequcntly a wide lange of Jlovver-sizi' on the same 
jil.iiit, and m many cast's even the lour petals ot the 
same tlovvei dillered widelv m length. 'Thus it is 
deal that local size* factois occur in pl.ints. Whether 
they also occur in animals .ind man remains to be 
detiamined. 

J liat an increase m the lange of variation of the 
IG Lompaied with the Iq is not m its(‘lt .sullicient 
to ])rov(' the piesence of scvi'ral mheritisl si/i'-tactors, 

IS indicated liy a rei enl jiaper of Sumiici and 1 lue.stis.^ 
Ill connexion wuth extensuc breediu'; investigations 
of the C.ihfoi ni.'i deer-mouse, PL‘hnn\":ni^ nutmculatiis, 
they have compared the length or weight of corre- 
sponding right anrl left bones siiih as the mandible 
and t(>mur In this way they obiamed simstro- 
dextral r.itios for these bones and sliowed statistically 
that theiv is no inheiitance of such ;i latio from one 
generation to the next, i g it the jiarents had ^ 
.slightly longer loft femur thi'rt' is no tendency for the 
s.ime condition to be icqieated in the olfspnng. 
Nevcithcless, they found that in i losses between 
different sub-species these ratios showed greater 
variability m F^ than in Fj 1 his fact will need to be 
taken into account m futuie studies of size-variation. 

• Gatci, R R, 1917, “Vci;etiti\f> Sofcrcg.ition III H)biul Race,” /owoi, ' 
C, pf). 237-251. 

■ Sumner, F. 13 , ami Huesto. K. K., 1921, "Bilateral SyturueUy in its 
Ition to certain Problera'j ot Get»U(.s,” Oenatics^, 6, pp. 445-485., 
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An Optical Sonometer. 


O^' 


lot III of <in ojifKal MiMoriK'ti'i rn fiilJ) iiirulo by 
Mt Adam I lilycr, Mil fol 75 v ( amdoa Ko.ui, 
IS'.W I). IS shown diayrammatu allv m hi” 1 hlu' 



vipjiiiialus is dc>i”ni'd to Kaord (lu‘ picssino v.uiation 
caused by sound w.i\cs It consists ot a diapliraym 
box r>, io wliicli is atituhcd a lioin loi ircciMH” 
sound \\a\(s In l)o\ H is ,1 
diapliiaj^in willi a platinised, 
siKeU'd, 01 yilt innci face, (his 
IS tiu' actu.d UHt'ivcM l-tec ordiny 
till' \ ibratiuns piinluc cd in llu'disc 
IS uccuinjilislu'd by means ol a 
beam ol Jiyld diiei ted fiom tin- 
souice l) (.1 l\)intolite J.ainji ol 
3001 [00 ( andic'-powei ) b\ a lon- 

densc r 1^ 1lnon”h the slit h and In'outtlit to a loi'us on 
the dia}i!iia”m (. 'I h(.n(.e b\ nii'i nsol lenses (i and tl 
an ima^e ol the slit is foi med on the i liotottiaplnc ]>,iper 


j or Jilm on the dinm J I he lens If beuif,; cyliri- 
I dncal witli its axis parallel to the dium, the beam 
[ of light is Inoiiglit to an intcnsi' ])oint image on 
I the (limn, ,ind as the latter lolates a it'iaird of 
j llie dellection of tlie diaphiagm is olitamed The 

spot of liglit can lie loiiissed on llu' drum .it anv 

I disi.iiue fiom | to Jo iiu lies accoiding to the 

amphtLido ot \ibi.ition under iiu estigation and 

tile degiee ot magnification consecpiently le- 
([ Hired 

Some of the models lonstnicti'd aie fitted with a 
camera into whuh the him is loaded through .i small 
aperliiie ai the back, while an .irraiigenii'nL for \ isual 
obsi'i \ .itioii of the , sound wave is .iKo included Tim 
lev'iilving diiim, 011 vvliu h the recoid of tiie \ ibiatmns 
is m.ide, is eiu losed m a spev udlv^ designed lameia 
with .m automatic shutter, by tins means any ■ 
fraction ol the drum, from oni'-sixth to one ('omplete 
levohilion, c.in be exposed accoidmg to the t\[)e of 
reioid uhicli it is desiuxl to make 

Ke('oids of \aiions sounds have been m.ule with the 
ajip.uatus, c ^ loi whistling at a fiepuem.y ol about 
1300 pci second, singing at about 200 pei seiond, and 



of the sound produced by a leather-i'ov ('red malli't 
on wood dills last is shown m f'lg 2, the liecpiency 
being .iboLit 250 pel sc'coiid. 


The Rowett Research Institute, Aberdeen. 


'"['lllv Kowett Institute, whuh wasfoim.dh opc'iied 
^ b\ fb'i’ .Maiestv ilic ()ueen on Septembi-i 12, 
had its ongm in the scheme' ot use.m h in .igiu nltiiu' 
adopt! d bv the I )e\ elopnicnt ( onnnission in loii 
I ndei that sc hmie piovisioii was m.ido ten the 
establislniK'iil ol one or nioie Institutes to c.niv 
out lescanh m each of the bi. me lies of agi u iiltiiral 
science ii was decided to cst.iblish two Institutes 
tor tlie stndv ol \imnal Nutrition, one at (.ambndgt' 
and one in 'sc.cilland in mry .1 |oint (.oinmittee 
1 ejiresi'iitiiig the I'mveisitv ol Abeideen and tlie 
North ot Sc'otland College of Agiuiiltme was con 
stitutc'cl to act as a governing bodv loi the Scottish 
Institute I’lelimin.irv vvoik was bc'giin in 1014, 
but w.is sto])jn'(l bv tlie vv.ir In ic;2o the s( Jictnc' 
for flic' dc'v elo[iiiieiit of the Institute was .ipprovc'd 
bv till' I’xiaid of \gnt iilline tor Scotl.iud and the 
J )(‘vc'lopin('ut ( omniission, .ind Ifie c reaction ot the 
buildings began e.iiiv m 1021 Idu- hmldmgs ,ire 
now praclu.illv c onipli'ted, except loi flic fitting up 
tif one 01 two ol tlie labor.doiu's 

In derenniping the n.itinc of llu' Institute to be* 
establislic'd it w .is recognised that the li.isis of practical 
eN]H‘nm( nt.d vvoik is tl\e reso.iiclies of tlie juirc'lv 
scientific woikei I’lovision w.is theicfore made loi 
work in tho-.e Inane lu's of science th.1l constitute 
animal mitiilion Flie Institute was pl.imic.-d to 
consist <j[ tlie following deyi.irl ments . physiologv, 
biochemistry, b.uTenology, and patholcjgy, which arc 
housed in the one mam bniklmg, and animal linsbandrv. 

NO. 2761 , VOI.,^ 10 } 


which consists of .in ('xpc'nmentai stock tarm witJi 
buildings ad. i])ted torcondii' ting feeding (.'spc'nnic'nts 
d'o l.K ilit.ite the collaboialioii of those eng.iged in 
l.'dioi .itorv ic'seaiclics .ind those' c.invnig out leedmg 
expc'rinic'nts, liu' m.iin building ccnibiming the l.ibora- 
toiies has been elected on the c x])ei iinentrd faim 
d his c'liablc's the woikcis to bc' m daiU coiitac; with 
c'ach cifhei, aiifl to be c'onvc'isaiit with the' ddlc'U'nt 
fispects of the piobleni 01 gioup ol jiioblcms on 
winch the Institute^ is engage 'd 

d he exjieiiineiif al hum is siliiated cni tIu' oiit- 
skiits of \I.H'rdcc'n. within c'asv' .acci'ss o| tiamway 
<nid tiain ddie bmlding icmtainmg the laboi alotu's 
is built of gianile and is i^fc leel long bv 15 fec't 
deep m tliC' (cntral block .ind 3(1 tc'C't dec'p m the 
wings It consists ot two jlooib and a b.isement 
ddie bioclieimcal department, the c.iloi inieti y loom, 
the' .isoptic room, .md certain other looms occupy 
the ground llooi ddie physiology ,md the bac tc'ri* 
olc^gy aiul p.ithologv depaitments are on the thst 
Jlooi In tlic west wing of this llooi is tJie adminis- 
trative dcp.irtnu'iit, loonis tot filing lec cirds and 
sl.itistics, and the libi.irv About 30 yards vvc'st 
ot this Imildmg are the ('xju'i imeiital farm buildings 
winch have' a floor arc'a ot about 1500 scpiau' y.inls 
ddie part nearest to the building containing the 
l.iboratoru's is occupied by two rooms, vvlu're animals 
under metabolic experiment ran be kept m cages 
Tlie rest of the building consists of food stores, 
food oreoaration roenns, and stalls ami pens for the 
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fu ujinniodaliDii of larni animaN uiuler fcedinj^ ex- 
I’lcnmcJit'i 

J t)(' capdal ou11a\’, wliah was osliiiuitcd 111 lo-’o 
at ^0,000/ 1() 50,000/, will amount to about jb.ooo/ 

( )f this .sum ttu' Ln asun, on tin' lecomuKudation of 
tlu' I )c\ (‘loptiK'id Comim-^sion, ]>io\i(kd ao.ooo/ ^li 
joliii (Jinllu Kow(‘U, LLl), ,m-mToiisl\ coutubiitcd j 
10,000/, and in addition Nupplird snllu u nt funds to 1 
pin(lia-,(‘ tliu 1 niK'iital Jaiin \aiious smallti j 

‘-mils lia\(' huen leiaivt'd Iroin ollu'i nudnluitois , ' 
hill tho wliolc of tliL no(i‘s-.ai\ Innds lia\t' not \ ui 
liLfii laiscd 

'I ho (jiiccn, .it tho o])t nini; (tni'inoiu. visited .ill 
tlu ilepai tnionts and t.ilki'd with tlu' senior woikers. 
.askini^ (pKstions that showed a doo|i intciosi m tho 
i(. so. null worlv in projposs She was os])0( ia)l\ 
mtoi'ostod in iIk \Mirk on indnoe t calonmotix, <ind 
.'islvod to ho sliown all the' ajijiai.itus .iiul to ha\o I 


the motliod oxpkniu'd In the oNpeimionl.d t.nin 
sill' was t hiellx atti.utod iw ilu d.iiix (ows ’1 lu'so 
are \xislnros, a hnid In I'l .n ilu I'-.ilmoial l/staU’ 
she asked ipiestauis ahoni iln ho oil .ind .dso .ihoiit 
milk piodiu tion ill L’t lu lal w I.K li sl,,nu d .111 iiimiest 
in .Hid an .ippui i.it ion i.j ih, mijioit.nuo ot ilu 
dan\ indnstix 

Viler the \ i-’it to iIk <lilitiiiit d. p 11 1 iik ids Uu' 
(hu'iii pion’i'dod lo llu' lil'i.iM, wlii'ie Hku wa-. 
a iom]'><in\ o| .ihont 1 jo, m. hainia llu’ hiulioss 
ol Alholl, the Ihiko ol Kiilnuon.l .nid (.ludon, ihe 
MaT<|ins .iiid Al.iu hioiu oi Muidii'ii, tlu M.inpiis 
.ind M.uilnonoss ol llindU ,ind lepiosi id.di\ < s 
ol pnlilio hodios tloio du w i- pu .( iid'd with .1 
f^old k('v In hi Kow.'tt. .nid loiin.ilh d. . I.imd 
llu' liislitiiti' open Slu siL;iud llu’ xi-.ilom' hook, 
<iiul h< loie h'axiiiL; pl.indd .1 fitt in iho lmohiuIs ol 
tho Iiistiintt lo « oinnu-moi.iti ihoxial 
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SUNSPOTS 


^ F 1 fix sun, .IS is well know n, is .1 x aii.ihli' stai h.ix iiij* 
* .1 potiod (d approxiinatolv t'loxon vi'.iis, hut, 

nnliko otiui stais, Us xaii.ihilitx lan hi' dotoimniod 
iioni soxi'i'.il dilleioiit xisihli iihenonu'ii.i ,ind noi 
sdlily lioiii tho tol.d mte,L;r.it('d li^lil < milled \s 
il.is'-od .imons.; stais, U is not ion 
f.idond, howoxi'r, as .t ri'pmlai x.iii.ihle, 
he L.insi' 1 he appioxiinate poi lod e>l oli \ en 
yeais is ilse'U m.ido x.iii.ihh' thiouydi 
cithoi minor ])oi lods ol x .nioiis loiiRths 

'riuiii'di the' sun has .1 domin.ilni.e action 
on iiianx toiiesln.d phonoim na, .inlhoiities 
dilloi .IS to the ('x.ii t lol.Ulon heixxeon tho 
jails. itioiisot the twoliodios It is imjKM't- 
aiit, Ihoioloio, .ilw.ixs to koo]) m mind, so 
i.ii .IS |■llsslhlo, the aetn.d st.ite' ol snlai 
.nlixitx .it the' niomonl, / c wlu'tlu'i the 
sim is in .1 'piiosiont st.ili' tlnoiiyh l.u k' 
ol spuls .iiul pi oninu ne e‘s, or xxiuthoi it 
i-.in.i\oi\ I 111 hiili.'iit I onihtioii I iiised hy 

I lu ii .ihliiid.MU o 

Iho data loi ileteimimipj tho ■-l.iti' ol 
the .ulixilx ot tho siin ,110 jnihlishod 
SI [lu.ih'lx X o.ii hx xo.n in X’. moils X oliimes 

I I Dili dll h loiil soini.es,.iiul .Ileoiilx hi one; lit 
ti ’ 1 hi'i , })i oh.ihl \ w it h -.onii. dillii lilt xy hx' 

IIS nil woikoi's xxhowisli to ns(‘ llum 
J( a J Ml t u II l.ii 11UI1111 II - 

hi \\' I S I u)e kx I I li.is 1 1 1 1 nt lx 10- 
ordm. ill'll tho sol. 11 d.il.i icy.iidiny tho 
sniisjiot ti (1 .iioa, tlu l.ititiides ot ihe 
.utixitx /ones ot snns])ot-> .ind [aoniiii' 
oil' I--, 1 oe;i'thot with the x.in.itioiis in the 
toiiii ol tlu I oioiM tol tho pi I lod Joio io 
ns ,n n Uh' h) c soil i!' /eow/Vi I he ai 10111- 
p.inxiny drier. nn (hie; 1) ilhisir.iti the 
sohii ih.iiiyis in e;i.i]diu loiin Ilu 
lollowiin; ji.ii .lenijihs do.d 
I at h SI I III eiii \ os iiidit 1 In 
the soiiia ( s ol tho d,i la 

Ml XX hxiix \ui xs m Sixsoois 
J-'.ii h ol tlio jiointi 111 tho .iirxe u'ja 
seals the 1110.111 ot the d.illx' aii.ls ol 
siiiisjiots lorroitid toi Joi eshor(onm,e; lor 
e.u h X I <u Ihoxahiis aie jaihhshed h\ 
tho '\st ronomor h’oxal xnarlx in tho 
Alonthlx’ Notiies of tlu K’ox at Astronomii .d hoi 11 1 X , 
tho last x.dno jnihhslu'd homy that loi loT.S (x ol .Sj, 
p pS^) 'The thioo l.itoi xo.iis niaiked with eiossos 
aie only jiioxisional x.dnos 

It xxill ho soon that ou' ni.ixnnnin spot .ulixitv 
oicuircd in the yeais 1005, and mi 7, xxhili the 

\o.irs of nnniTnuin weie looi and 1013 d'ho next 
inmimiim will probably fall in 1024 or 1925. 


hxnnDis 01 Srx’si’oi . I O'lu tlm lu.nhiie; 
(hole aie two s t-> ol iiiixi-. oia ha the lualhoiii 
.iiul tho othoi loi the sontheiii lu i'ns|)h< 10 ol tin sun 
le.li h |ionU li'ploseiits llio me. ill la Ir a;i .ijilm hdlllldo 
ol .ill sj)ots foi e.u h liemm]>lu I e 1 111 oii'dioii t tlu whole 
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X o,u Iho d.ita aio t.iken lioni llu s.itno souiios as 
inontionid aboxo It will ho iiotuid th.it .1 now 
siinsjiot I XU le is alxv.ix s hei aided h\ oiithiil sts ol spots 
in /ones of hiyh lalitndos (about :.2 ), xxhilo the /one 
of sjiots ne.iror the eiprilia* u dxmy out 

l.AiiiUDJ s or I’Ko.xiiNi x'l IS 111 10 also then' aie 
two si'ts of curves, one lor em li hemisphote, whoio 
111 the case of the spots there was only one zone for 
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c.u li hc‘inisp]i(‘n‘, for ynonunenrcs there are two 
/Mill-, I'.ruli point in the curves represents the mean 
].iliUi<J<' of v',u h /one throui^hout tlie year It will be 
iioticefl til, it in (.u'li lieimsplu're the /one in lower 
latitudes ipadiuilly appio.nohes the ecjuatoi, dviny; out 
just befoie or at sunsjiot inininuiin, wlnh' the /one 
tufther away from the efpuitor iiu reuses its latitude 
rajiidK ,'nid dii s out at oi a little after sunspot 
nuixitmiui I he d.it.i up to tqi [ aie published in the 
Memoirs of the Kodalktiiial Obseivatoiy (vol. l, 
pait 11 ) 1 )\ Mr |olm Lxeishcd, and the remainder 
li,i\ e been exliac ted lioni that Observatory’s Hulletiiis 
puhhslu'd li. df \caily, fioin whuli the mean yearly 
l.ititudes of till /(UK'S li.ue been j)iov isionally dclcr- 
niiiud I a Di Loc k\ ei 

'1 111 I OK Ms 01 lilt ('ouoNXv --d'he last curve shows 
the (onditiou ol actuity oi the sun as indicated Itv 
the form wlmh the ( oroii.i l.ikes when seen at total 
et hps( s 

\Vhen the (oiomi (j)ol.ii loim) exhibits stre<uners 
,dl aioimd tlu s(»lar disc, / c in all solar latitudes, this 
mdicatis .1 very Imlmkmt st,itc of the solar atmo- 
sphere and .1 lime then fore of niaximuin activity 
At Lins time the jirommem I's leach their highest 
latitiidis W'lum the slieaimns arc lonhned to the 
ccjii.iton.d leyions .ind the jioles are (juite clear and 
void ol sfie.imeis, the toiona taki's an " equatoiial " 
01 ' v\ md-\ .me ” toim.aiid the solai activity is at a 
minimum liitenncsliatc stagi's ,ir(‘ indicated by the 
I 01011. i taking an ” intumu'diate ” oi ” sipiare ” 
sh.ijie I iu' \ .irioiis forms of the coioiia aie iiidu aled 
lie. Illy m tla ciiivi by thiiH' ddleienl s\ mbols The 
ciiive also shows tlu' tonus expei ti'd in the two 
apptoacliing (s lijisi^s, n.imelv, ot this and of next 
■vear d lu' tonn ioi the pn'simf vmr will lie of tiu' 
" iiitei medi.ite ” tv'jx., while' tn L lol slioiild be 

tyjnc.il ol the ( (iiialoii.d ” tvpe '1 la* d.it.i for the 
V .11 lolls |( >Mns ot 1 lie ( ( u'on.i ha\ e to be obt, lined from 
the indiv idii.d ri ]>oi Is oi eclipse exjK'ditious, but those 
to wlmh letiii'mi' has hcie been in.ide have been 
(olleited i)\ 1 >1 Locks ei and jmbhshed in the 

Monthly Aolnes ol the I\(»\al Astionoinical Society 
(vol 82, p 320) 

/Ml the solai phenomen.i di'sciibed above thus 
indu ,1 te c U that the .n t IV it V ol the sun is dei idedly 
on llie wane, and th.it the e|K)(.h of mimimim dis- 
turhame m tlu' sol.u .!tnio-,j>lieie is apjiroaching and 
will be II ,n lu'd in tin vt.ii 10.1 1 or (0^5 


University and Educational Intellig-ence. 

I’lkisior Th(' (legHe ol ]>], j) h.is been aw.irded 
to Ml Jo^cldi I nu li.nn loi his dis'^ei tation on “ 'riic 
Concept' of A( tiv itv ” 

Lo.mhjx — ddu' list ol voiiises of T'niveisitv Ex- 
tension Lei tines ioi tlie sl^siou i<) 22- 23 h.is lecenlly 
been issmd, (mil lining partu ukirs of sonic (>o 
couises ,ind lectuixs wlmh will be given in the 
Idiiversilv .and locally ( >1 tins mmibei, ij only 
ai*(' on siicntitii topis l)i \\ 15 Hi km lev’’ 

giving a coiiisc of 2 I '-'{tuKs .It ('.K'sh.im College on 
niter-r.uial yiroblems ol man, ami a mmil.ir toiiise 
.it Moiley College' on the princi[)l('s of I'v oliitioiiary 
iiiologv , L M'om.ii k IS giving 2 lectiins on vviicless 
t('le])hony at H.itili End and .d Hounslow, and 3 
lectuics on yiiomeis of .science .it Wood (been, 
and i’ j Cliil teiiden, y Icctuies on horlicullure at 
Hatch Fmd I he icmaiiimg science lectures arc 
lelaied to })s\cho!ogv Miss \’ IT H.i/Iitt, 10 
leitures 011 the }is\ chologv' of ihaiactci and (oiidiut, 
at Ciovdoii , -Mr Cyiil Hurt, 5 lectures ou yisvcho- 
analvsis, at '1 w ickcnham , S E Hooper, z\ lectures 
on j;)sv chology', at W imbledon and also at W’ood (Ireen ; 
and ]' O Ixvvis, 24 lectures on psychology, at the 
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. W'orking Men's College, Crovvndale Road, N W. 
There are also four psychology courses, at Croydon, 
at the Mary W'ard Settlement at Tavistock Place, \V C., 
at W'aiidsvv'orth, and at Wood Green, for which lec- 
tin ei s' n.mies are not yet givi'ii b'urther particulars 
of the lectuiescan be obt.iiiu'd fiom th(' loc .il secretaries 
whose addresses are given m the lecture li.st, applica- 
tion lor which should be mad(' to the Registrar, 
[miversity L'xtension Hoard, Ibnveisily (M London, 
South Kensington, S W.7 


The Choniker Zeitnng of August 20 rejiorts that 
r)r. H Lechei, of the Ibnversity of Miimch, has been 
ajipomted professoi of oigamc cheiuistiy at the 
University of Freiburg. 

A siMwi.vr, (ommittcc of the World's Student 
Christum Imderatu >n h.is been appointed to co- 
opeiatc with the UmveisiUes’ Libr.iry foi Central 
Euiopc m its work of seeming Hntisli books, journals, 
and scieiitihc papers fot the univetsiUes of ('ential 
h’urope Donations ol books, periodicals, .ind monev 
should b«' torw.irded to Mr H M lleadu.ir, Uiuvcr- 
sitU's’ Libraty and Student Kelief for b'urojie, T.oudmi 
Scliool ot Ivconounes, Houglitoii Street, W’ C 2 

Ox several occasions recently /( ilniii; 

has reported the gilts ol Luge sums giaiib'd by m- 
diistiinl concerns to univ cisitu's ciud to assm uitioiis 
of students, for the assistaiu(' oi ilasr bodies in 
leaching siu'Utillc suL>jccts, ji.Liiiciilcirly clmmistry 
Although the amounts, which iiiii into millions of 
mark's in individual gr.uils, mav' si'i'in modest whi'ii 
trunsl.itcd into hnighsh ciiiicmvy thev ri'jirc'senL 
impoitaiit conti ibnt ions m Gi'im.inv, .iml the 
.itteiilion of Hrilisli mamit.n tm cis might well be 
invited to the matter It is evident Hint Gcimnny 
iialisi's, .IS she did m foriiu'i veais .illei dcfo.it, that 
tIu' hope of the futuic lies 111 ('diication, ami one 
<<iiinot help h'c'ling th.it the victors 111 the n'lc'iit wai 
would do vvi'll to lonsidci wIu'Hk'I then bituie <ilso 
does not he m the same diu'ition, iiml do a litlh' 
mote of .1 in.ictical ch.ir.u t('i m the iui tlieimg ol 
tlie work ol our ('dm .it loiial iiislitiilions 1 lu' 
redmed giants made to the iimv c'rsit le-, will bc' le- 
tlei ted in lediiccd ta<ihtie>, and il the imlnstiies 
wlmh have leaped so much bciu'lit lioni ii'seaich 
in piiie scienci' m.ide in the nmvcisitu's, otten 
<issocialed with ludividual h.ndsluj) on Hie pait ot 
the stmU'iits, weio to m.dsi' some la'tiini, it would be 
ie[)aid to them a liumln'd-iold. 

I'lii' dralt RegukiHons for Second. irv Schools 
locently issued bv Hu' Ho. ml of halm. it um renu'dy 
the anomalous pcasitiou winch hitlu rto gt'Ogiaphv has 
occupied m ad\'aii<(*d coiiisc-s ,Vs a school siibjeft, 
g(Ogr.ij)h\ has stcadilv gamed grouml, .ind in 1021 
w.is olleud by no less iliaii 7S jx'i cent of the can- 
didates taking the School la'.iviiig Examination 
1 ' uitheimore. Sir Kichard C.rc'gorv, m his jirc'sidcntial 
addiess to the Jvducalum Section ot tlu' HntisTi 
Assocuition this \'ear .it Hull, [xmitc'd out thi' still 
gic.iter j>art this subject could, ;ind should, jilay in 
e( oiioiny of timc-tidih' .md efllciem v' ol te.ichmg .Vt 
the othei end of the scak', Hu' Univ crsitu's have 
steadily mereased Hk* lacilities foi graduation in 
geogiaphy Tlien* n'tnained, liowever. Hie Imitus of 
the advanced (onrses which cut oil, m large measure, 
the siipplv’’ of students of geogiaphy the iij22 
I'tcgulatioTis pioYido tor .a new grouj) ol studies, E, 
which IS defined as " Geogr.iphy, combined with two 
oilier subjO( ts appiovcd by the Hoard, ot which one 
must be Ilistory 01 a Scu'iu e.” d'lie way is now clear 
foi a conipk'le revision of the syllabuses m geography 
for the Higher Sclujol Certificate and for the provision 
of university scholarships m this subject. 
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Calendar of Industrial Pioneers. 

October i, 1838. Charles Tennant died. -'Ihc 
founder in 1707 ()f lannnis chemieal uoiks at Si 
Rollox, (ilasgow. 'J (Miiianl wIiilc manaj;cr ol a bliMi h- 
ing field iie.ir J^llslev disco\ercd .a method ol lon- 
Irollinf^ ihlorine by the admixture ot lime lie 
introduced tlic niamihu tiire of ehlonde ol lime m a 
solid state, to wlmdi he j^mvc the name bleai hins; 
powdci . Ills juoduttion of bleaching powder in 
1790-1800 was 32 tons, the ])rice being 1-^0/ per ton 
*835 the St Rollox woiks had become the most 
important chemical works m the world 

October 2, 1804. Nicolas Joseph Cugnot died. — A 
military cngmei'r and llu'anthoi m i7(>(>()1 “ I'dcmeiits 
de 1 art rnihlairt' aiuieii <d moderiie,’’ Cugnot m 
1 7G9 mad(‘ the first steam-projiellcd load carnage, 
and two yisirs latei built a steam tiacloi foi the 
French (’>o\ enimont for hauling aitillcr) This 
vehicle was to carry a load of 4] tons at 2} miles pi'r 
hour 'I'hoLigli luwer used, this" can lagi* is in’o^cn cd 
m the Conseivatoiie d('s VitsiM Metiers 

October 3, 1867. Ehas Howe died. One of the 
duel piomau-s ot the sewing machine, Tlowe was the 
son ot a Jaiuiei ot Spenri'r, Massachusidts, and was 
bom 111 18 1<) lie began woik on tlu‘ sewing mathine 
111 lS|i, took out a patent in i8[0, and was one ot 
the lirst iinentois to ])lace llu“ ewe ol the needle 
tow.irds tlie point 

October 4, 1821, John Rennie died.— A( know - 

lodged as tlie gnsitcst ei\il engnieei ot his da\, 
Kennic was the bmkh r ol thi' London l>o«ks. the 
hkisl India docks, the Pl\moiuIi Jhiakuattu, W'atci- 
Ino and Southwaik Jhidges, and he piepanxl designs 
foi London Fridge Ik- was boin ,it Rh.int.issu-, 
h'.ist Lothian, m I7()i, gamed prailual expeiieiice 
under Andiew .Mi-ikle, attended Hu- lectures ot 
lh)bison and Flack, and m 178) elected Ihi- Mbioii 
Mills lor Foultoii A W.ilt, lu 1 oiulon, the siti- ol 
wliu li was afh'rwards ota upied In Kennic ’s woi kslio[is 
Tie is bulled III St Faul’s ('atlu-dial 

October 5, 1892, Alexander Carnegie Kirk died, 
fill' authoi ot nian\' imjnoc eiiunls 111 maiiiu' en- 
f. neeimg, l\ii k, after gaining expiuieiice at Mauds], i\ ’s 
a,M' at Icldei s, bec.inie .1 pariner in 1877 m the turn 
ot N i])ier Tie was osjH Chilly known tor In', ad\ 01 ai y 
ot higli steam ])ressnu' and the tipile-cxpansioii (-ngiiK', 
the aihaiil.igi's ol w hu h w(“r< d< monsti.itcd m the- 
s s Alividtuni biiill by him m i.S,S_>, wlm h on a voyage 
to Aiistialia showed <1 saciiig ot 300 tons ol toal 

October 6, 1905. Charles Blown died.— F>row’n has 
been called the lotindei ot mechaiiual mdnstiy in 
Swit/eiland Fronght u|i m London, in 1831 .it till- 
age ot 2 I hi' enteied the' ser\ u e i ! ‘-^ul/al Fiuthels, 
a iiiin ol nieihanual engineers .d Winteitliui 1 le 
established alteiwaids the Swiss loioniolixt' works 
at Wbntcithui and also placed a pioniineiit |‘)ail 111 
till cieation ot the Sw'iss < k'ltin.il industi\ 

October 7, 1908 Jean Baptiste Gustave Adolplie 
Canet died. /V (hstingimhi'd armanu-nt (iigineer, 
Canet was tiained .d tlie Tb ok* Ceiitrale des \its el 
Manufactures, tougld in the L'r.inco-Feim.in Wat, and 
for a time eng.igi'd m lailway engineering T''iom 
1872 to 1881 he was .issochdcd wath Nkua-'senr at 
the London Ordnance AVorks, and m 1879 biongid 
iorward his Iheot) ot hydraulu lirakt's lor elieckmg 
the recoil of guns Retnrnmg to Fr.inee lie liccamc 
the liend of comamcnl works at llavie and alter the 
amalgamation ol the, si' works with those of Sehm'ider 
at Creusol became manager. 


Societies and Academies. 

Sw AN'U \ 

Institute of Metals, Si pteiiibei 20 O ]) Bengough 
and ) M Stuart. 1 he n.duie ot loiinsuc aelioii, 
and the turn lion ot colloids in i 01 losion iSi\lh Keport 
to the ('oirosh)n RcscmhIO omimltceol the Institute). 
— Sir ileiiiy Fowler '1 lie ctli-iL ol siipci heated 
ste.im on iion-lei roiis nut.iN used in locomotiNes 
Superheated ste.im as used ou loioiiiotiMs geiiemlk' 
lea\es the supeihc'.dei at .1 lempei.d lire ol c p' ' C. 
On the Midland R.iilw.i\', j>iston t.iil loci buslies 
weie m.uk' ot M Ti A I .dlov (iDjiliei, 87, till, 
9, /me, J, le.id, z) \ phosphoi hiou/e (iop[»ei, 
88, till, II , plios|)hoi Us, j) has been ioiind s.iiis* 
t.ieton Jhir [ustoii md ]),ii king, McNanue rings 
k'oi>p(i, 73 3, tin, 8 3. /me, o phosphoius, 

tl.iK' , nil kcl, o 3 , Ii'.hI, I 3 o) ,iie used s.itisl.ii tojil\ . 
lluse rings piexi'id the sUam loinmg into conl.ict 
with the w lute met.il ( le,td , 70 , .1 11 1 1 iiion g , yp p.n king 
rings With the teinju'i.diiri' ming to | (' Ihi* 

p.ic king lings mav fuse I’istoii \,il\e iitlings ,ind 
i\lmdei ii'liel \. lives .ire in.idi ol alkw M K \ 1. 
I'or In-p-'^"- v.dvis whuh .iie snbjuted to shoi k, .1 
nic'kel-hi.iss g.tve good siiviie. hid w.is lepl.iieil loi 
Konomy h\ m.ilU'.ible ii<>n 01 stci I i.istings \ II 
Mundey, (' (' Bissett, and J Carthand W hit< nutak 
I he m.miil.u tim and use i.i w lute nu t .t I li a md nst 1 i,il 
JHiiposcs is desiiibed, anil 1 1 u-'litiilioii .mil muio- 
stiuOme .lie dealt with onl\ l.ii ,1-, tin iisi s ,md 
111. mill. u t III e aie I oiicei ncil AnliliKlion 01 beaimg 
mi'tal. pimtiiig .lilovs, die-omtiii" ,illo\s, im t.ils tor 
(hemii.il w'oi ks ladings, si Idei - .m disi nssed 
I II Andrew and K Higgins (.1,1111 si/e .iiicl 
diltiision Dillnsion at higli timpiiatuies m.i\ talce 
pill e simnll.iiieotislv with gi.im-‘iow Ih, while at Iwv 
tem]>eiatmes d pn motes ,1 bii.ikdown in the gi.im- 
si/i‘ I hese rmiilts have 1 h eii .i j iphi il to the .1 nue.i I- 
111' tie.diiieid ot i.isling,s It h.e. biin assunuil 
lli.d in tlu' mieiioi ol till iivstallme gi.iins Hie 
system ol I loses! p u king holds, w Ink a I I hi bound., i lOs 
liu' .iloiiis 111 (hi o jiaiatc gi.iiiis lorn h onlv ,it one 
p.u t ol t he 1 11 1 uiiilei eih I I his i \ pl.i ills t hi ih i 1 1'asc 
m siH'cilie giavdv willi au iiu lease m the mmibei 
ol gi.ims, loi m such .111 .111 ,mg,( iiieut lice spaces 
onur Flistii deloimation, bv shitting some ol tlu' 
atoms tiom their po-.ilioiis ol (spiilibiiiiui, will i.iuse 
them to ic-a'iange thenisehes when he. did to <i 
sulluu'idlv lugh timpciatme this 1 e.ii i .imp'iueiU 
will Ire sui h lli.d lIu' sli< ssi'il ati ills w ill hill m, low 
tot low, with till' mislr.iirinl .itoms ul the .idpuint 
Liystal 1 his cllects .i gi.iilu.il luigi.itiou ol the gr.im 
bouiidaiy whieh, ])ioccc(!mg tioiii cvi'u side ol ,1 
I ' \ sl.illiiu- unit , m.iy Jesuit in one gi.iiii In mg di\ idcd 
u[> .mil .ilrsoibcd bv^ othejs 1 he Imal bounding 
smiace will lesult when tlu bouiulai\ c outiguratioii 
Is leached 

i’VRTS 

Academy of Sciences, \ugust 28 M 1 AIai|ucnne 
III till- I h.iii L Maiigin .mil \ Patouillard 1 tie 
destnu turn ol the wooilwmk ,i( the ih.'deau ot 
W'ls.iill's 1)\ Phcl/nnis cyv/'IdniDi \ del.iiled e\ 
amm.ition ot the o.ik be, mis slu.wcd ,i v.uied l.iuiui 
iiud lloi.i, but fAirllniiis n v [^tiu uin is mainlv lespon- 
sible for the d.iiu.ige tills limgiis li.is not hitherto 
been reg.irded .is destniilue to wood j.ii ijues 

Chokhate 1 he dev elonmeiit ol 1 he iidegi.i 1 j ^ ,dy 

asaioutinued tr.iction -('h N Moore '[heeijmva- 
lence oi the methods ot s.uum.dion ot tk'saro and 
of lloldci lor multijile hunts - Nilos Sakellariou • 
Polar systems — Amdidee Bejot I’lacing m rccijuocal 
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j K I s|)( I ti\ c, (imnt'. «)1 lli( saiiir s[)rLH*s M. Gignoux 
, 111(1 r Fallot i hr ni.niiK' (jii.iti't n.ir\ on the 
' h rlil( ) I ,in( ,111 ( i).is(s oi Iv.uml Combes anB 

1 )( m>( Kohler 1 lu loir ol u sfuralioM in llu (linnnii- 
lidii ot ilu‘ ( ,11 hohvliaU s 111 l(,>\rs dunii” ihr 

cintuniii.il \ ( ll(j\\ iiir; It lias bmi rMiimioiib iirld 

lli.il dining tin (h,in;;(‘ ol (ohuii ol lra\is 111 llu‘ 

.luliMiiii, tlu' rai bolu’dralcs aic mlluliawii tioni Ihr 
li it and stolid in 1 hr jilaiit as irsii\(“s It has 

1)1111 pioMil b\ Abihrl hniand that soinr nt the 

I ,11 l>(ili\ diul( s .)u n ini)\» d b\ rain, .lud in the [lU'sc nt 
i oiuinnnn atioii piool is pi\rn lh it p.iU is iisril iij) 
b\ rrspiiatioii ainl Ua\i-. as i.ubim dnixuh- 1 
Caricre 1 In sphimtii ol the' iiis 111 thr srl.n laiis 
rills laiisi li 111 tlir sJai hitis, i.spr(.iali\ 111 sprtirs 
p( v-.m'ssiiil; a pupil --.hapi d oinimua is iiioir dr\<lopi(l 
at tin n.o.d anfl (i'ni))( lal ( \lli iiiltii s ol (hr pul'd 
It Is h iiupoil.inl, ami iiia\ i\(ii disappi-ar. in lla 
Niiili.d , 111(1 dois.d siiiois raid Wintrebert I ht' 
iinih.mii.d polaiiU ol t In- :;( 1 111 ol sJa(ians(.SV\'//;a- 
I In 1/ 11'^ ( dll i< ti/ti) (hi liinr ( I pa^t 1 Illation 

Sijitiiiibir I M I (.nipn.iid m liu' (h.ni 
lhri,doii Varoj'oiilos \ lhc(.(aini ol M Krinoundos 
-Ml Cruldbeig Ihr tlniiiiii ol M 1 1 In b\ rludl — 

\ K tiu Henri and I’ntir Steinei Xbanplioii ol llir 
nllia\iol (1 i,i\s 1 )\ naphthali lu I 10m a (|iianli- 
1 1 1 1 \ r studx ol I hi absi 1 ptioii ol ^olul loiis in In xam , 

( I hri ,il( ( In /I, and wait 1 , si \ ( nb ( n bands ha\ e bi ( n 
lound bi'twi rn waxt h npllis ’ojA and \ I hrsr 

K suits ail (oinpaiid with llnsr piiwionslr obtaim d 
tia brn/i m b\ a Mind. 11 inrtlnd 1 nk Hultheii.aid 
iausl Benptsson Ur .'mkIus i-ii thr band -|)i(ti.i ( I 
(adiiuuni (■ Muiputi I lir i l,i - aln .it loii ol Ihr 
bhii' am [)l id )( Irs ,ind ol 1 i ' t .uii hoi n biritdi s M.ii ( < 1 
Miiandr I im loiinitiou >. antln(\.inin iindri tin 
iiilliK lit (' i,i Inald lai tin si .ik s ol thr bulbs i-t t u tain 
hills Uapli.it'I Dubois Mil tl( si 1 111 tioii ol nil s- 
ipiib's 1 >\ at ls (.oldlish hi\i“ bi i u suppistid h^r 
dt 1 1 IK lion ol nil si put os as tin \ r.it tin l.ii \ a , but t Itr \ 
h.iM tin (lis.nb .lutapi s ol b- iii”, r osi 1 \ and unpiinn;; 

.1 I'Mir .aid wtll.ul.itrd u.iti 1 X oillip ( i Is in llu‘ 
spill p .Hi' ((pi,dl\ \iiai lolls ainl (Uxoni thr l.ii\a‘ 
K.nhU 1 hi \ .III iiioir ir.idiK ['i ot ui .iblr than pold- 
hsli, and h\i tipi.ilK will 111 liisli and salt w.dii, 
.111(1 i' \ r n n w 1 ti 1 i ont.iininp srw apr rlllnr n t 

Sx DM s 

Royal Soiu'ty ot New South Wales, Xur’iist j — 
Ml ( \ Simandih pirsidrnt in thr i h.iii -( lx 

Fawsitt and ( 11 Fisrher Ihr inisiibditN test loi 

(iK.dxptus Ills liisti.'d ol trslinp the sohibdilx 
b\ nirasiinin; the \ oh nil. . I .rpiroiis ah i In 1 it ipno d 
to (,1)1,1111 ciiiphit soltilnm ol a imasiiird \ohinii 
r,l oil, tin tiitiial solutii n ti in])( i.dnirs with 
driinil. mist lilt o| .dt ohol .nitl w.itt r .iit t.iUrii .dtt 1 
tin iiMnui 1 (I tisbnp lixid oib I his iiKtlnd is 
mi u '(iisilixr lot tin indn atiou ol small thaiipts 
in I Dili pi ,-,il n n o| tin t '1 I lir riitnal si hitioii 
trmpri .1 1 111 r 111 sonu' i a scs x.nirs in.iikidlx with 

tinir .ind .is thr oil is ki pt K I Baker .mil II (i 

Smith I hr Mrl.di m .is .mil tin 11 t sst ntial oils, I ’t \ 1 
'I wo spi I 1. - .nr ills, iissi d MJdlt Util ii it tf"fid, Sm , 

.nnl 1 / Ihditii, i'l M till w IS Inst distdlrd lioni 

.M Cl It ! Ixl'd \}\ Ml I I’.osistoin i.S()a, .md I )i | 11 

(iladstoiii 111 I .SDa ihtriminid its ])h\sii.d i oust. nils 
1 hi. t lin I owptnatrd tonsliinml w.is tinni.pht to 
toirispond uitii lh.it in oidin.ir\ oil ol “tapij'iil 
I lit' \ n Id ot (d obt.niu'tl b\ llit' pit'st'iil .uithors w.is 
o S ])( 1 irnt , .nitl tht' rhirl owptn.ilid roiistitnrnl 
toiiiid to br th xtiorotatory tri piiu'ol, w hilt' less 1 han 

10 pri rent tjl t inrol was jnesrnt I’uirnr , hinoiiriir, 
.ind .1 srsipntrrprnr wrir also tlrtt t trd d hr Mt'idol 

011 fioin v'unp inalriial (d ih'tiiui w.is also o 8 

jirr tent’, anti roiisistc'd almost cniiitU ot pincut' 
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wath abtml 15 ]H'r rent of t mcol Old Ir.wc's tit 

this sprcics tontain \riv htllr oil - \ U Penfold 
'llir rssriiti.il oil liom Jhu klionsid invylttoliu, IH. 1 , 
dills sm.dl tii'r inh. dills pidlu's ronl.nmnp luumnp 
w.iitt in thr to, 1st .md to.ist luoiintain tlistruls ol 
Nrw St'iilli Walts M.itrind tollttlrd .it ( ailr Utivt' 
near S\ dnrv, autl .it ('iiiiow.in t)t the sontlu ni thsliu t, 
yitltlrd o 7s ‘ of a brtiw n-\ rllow od. 

\arvinp witli thr tiinr ol \car .md loc.ihtx 'ihr od 
pf'ssrssrs a jilras.inl odoui and is hr.ixirr th.m water 
Its pnnripal r onstitiU'iit is rlrinum pSo I'ri tent ), 
a somrwh.it i.nrly oriiiinnp jihrntil ('thri d In' 
rt'inaiiitlri fit t tir tul roiisists t il a-]'inrnc, imulriUdirtl 
altohohr botln s ,md ]»lu nols, st sf|uitc'i priu , .md a 
pai.iltin tit mrhmp ptuiiL tu -t't t 

Cxi’i. dd'W \ 

Royal Society of South Africa, Aiipiist K) — ih 

I J» F t.ilchnsl, prt"'idt'nt, in llir i h.nr - W’ \ 
jolly riir ihxtlim ol disrh.npt' ol tin spiii.il i rtitirs 
m thr tup din* iat(' ol distit.npr td thr tmd 111 
Xt'iKipiis .It tlilit'irnt trinpi'iatuirs, .is mdnati<l by 
p.dx .mi'iiu’ti K it'toitls Itoiu thr pastil 1 nt'mins mnsi Ir 

II llrxlx rxrlti'd, w.is (list nsst'tl -j 1 ’ Dalton t hn 
thr unit ht unit 11 s I't tlu lion 1 opt m'ons I'.daiu rd .n t nan 
II h.is brt'ii shown b\ thr .mtinu lli.il tin' mltpi.itrd 
xilotdx ('iptalit'iis ol (lirmn.il rr.irtnms r.iu br 
wiittrn m Puns t.l .1 1 1 1 L im linitlioii I hi' sanu' 
Imutnn max' bt t'mplo\rd in tin' tir.itiiirnl ol tlu' 
Ittmiopt'nrous balatiird .nlion 


Official Publications Received. 

Wist. Ill Xu'.Ii.iIm Xiiiiiiil I’mi'ii-^ Itiiniit M tin ( ,. iil()i:ii il 
,S|||\, \ lor lh. X| 11 InJi 1>|, (,1 (l-r nil ) 

NonlMMinlon l’ol\ 1 ( 1 lull. Iii'litiili s| lohii sln.t Lniiilun, I ( 
Xiiiioiiiin iiit'ii(> I liiii a nni.it .nnl sn.iil im lh. si , ,11 I'lJJ-l'ij! 
I’n -t''^ 1 1 oiiilon Noi I li uii|ifoM I'oh 1 . 1 linn lirlitun ) 

\ ( w /,. , 1 1 1 mi I ). |i,i 1 1 nil I it (it Minis ( nl. 1 1 sm \ \ l',i i m li 

r. i 1 1 01 1 1 old ' '11 it 111 ill) 1 in No n 1 Im I ni" I I 'll t .n . oils ( 1,1 a I o| iO'l' ' 'I 

\i w /. il.iml lls I'l Otto W ill k. MIS 'liiii'.lilol into l.iielisli in 
III! Xntlioi I’n i\ P’ 'inlili ' \\ 1 linn'll Ml N/» 

J'lospi . I iis ol till l{o\ 1! (I'llo^'i ol \il s Ki iisinr'lon Loinloii 

s. '-aoii in.'J I'l^l |'|i i\ i'l (l.oinloii Jl \1 srilnnnM Olln i I 

'!./ inf 

I oil. Ion Si luiol ol 'I lopn it Ml ill. nil , Di ]i.i 1 1 nil nt ol It. lininl li<ilo..:\ 

( olli.ti.l I'.ip.o i'iJi (I'nl J) No, li.M. I'n : I il T a 

7 . 1 7 1 I (l.omloii I ! mlU. mli (..mh n. ' 


Diary of Societies. 

Mil \ liA 1 Ol Kini 11 ',1 

sniiiix (IP l.M.IM 1 l;s ( It (.loloL'liil So. nl\) it .in I II I 
t l,i\1on III. 1 ( onoinn s ol \it.n.il I, .ml I'j.iinm.' 

7 III /i's/>.l t o. mi'i 1; X 

Kn\ \i, \ I i.()\ \ 1 I n \i SIM ti rx (.a U<'% U 1 mi . . 1 S. 1 \ 1 , . l n-l n nl nnu 

,,( .11 - I’lol I, ll.iiisl.nt Th. \\(.ik ..I s I' 1 III 'I, I 

( ‘niin-s 1 1 10 SOI II rx ( iM!o\ ,il s mil II \ i nu It lit. 1 an -I '1 i W 

Kiiiiniin- X on il II nimnir 

lUix \i l‘ininM.i, xi'iin .s.nnix .a .s 1 ! II I .iwloii I In Is. im 

Xli-it-. ol sh.iit 1 O' iis 1,1 m. s 

( Ml Mil M. so. 11 IX ,a s II ('..roK ,imi I: I'liiiml (iiinn 

iMininini Nilnti .iml 1 1m ( m 1 . .sioii m 1 .|.|hi l.\ X.im oils soSi 
liotH ol Xmnioiii.i .nnl ol Xmim.ninin Nitr.il. f K Iti'a.il.l .im 
n \ J’lou.itl Til. \. 1. litis, loiinaioii ot I'oni Xlinili.u.l Ipno" 
I’t I Tin SMithisis ,in.l K. s.,hu nm ol sonm I'rns.itis. - ol TDi.i 
hxilio-t '.-I'l.i/anc 

//,7/M) O. irniiM. 

.IlMlH! INSIIIMKIV III IM.IXIIIS, .it 7 1(1 X\ \ T, i. ikl \ 

LiiKim I inn; III Inioni l•nt.lln s 

Kdx \i. I’lnmii.it si'iiir Sill n IX , .it s -- 1 ' I.iinl'cit 1 In llia/imiiin. 
ot l.omloii 
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litsi.nti"! anil tin* I’niblriiis to sshli li it i/.ixr locd) Siniculii 
Li'i turns on Oit li, \i, 111, 11), 20, 20, 27, Nu\ 2, d 
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Broadcasting' in Great Britain. 

lUU i.il li.is H .innnuiu I'd. 

(Ici nUd It mpoi.ii il\ 1(1 sii-.|nn(| du' oI 

IkiMUis tor the le(e|)tl(Ul nl wihK--, teliel.iiiliN .iild 
tekplionx eMt|)t to I hose i iumim d ii|ion 1 Njiei inic nl.d 
Mink In an oH'k ml statmiu nt m nt oiil In the I’ml 
Olfiie in lekilion tn the I u o.idi jsl 1114 situ, it loll, it m 
! explained that the 1 ’ost iii isiei tniieial lum hem 
prompted to .idopt tlu' miiise lu h.is l.ikin in ( on 
m \)on \Mih tlu issue ol hle!l^(^lo| 1 1 < ( pi 1011 [uii ]>osi's 
tiwinu to the l.K t th.1l thill ha. luen a diieiueiue 
ol \ie\\s (oiKttmnu tlie dit.iils with icfanl to the 
loiistilulion ol the (oiii|)an\ whuli il is piojiostd to 
hiim lor the piiijxise ol luoMdniL’ llu I u o.idi ,ist ini; 
siiNues Nd) (,nK liavi' llu' pio|)osed aitules ol 
assoii.iiioii ol ihe pio|)os(d hi i i.idi a 4 iiil: (onijiani 
piined iinaei I pt.ihli . .is .i whoh to the I’osl m.isler- 
(leneial .iiul his ,id\is(is hiil .iKo it iMuild .ippiat, 
that dilleuiiKs on (ssmli.d iioinis h.ixi also hi i n 
in.inihst hetween tlii' iiuinhii, ol tlu (oiiiinillu 
til .diiitt with the ]k istm.isi ei -( ii 111 I al in lln^ in.iltri. 

( oiisider.ihle prouii ss has it is ^(.ni-d now hi en made 
tim.irds the solution ol the dilti nines hitwien tlu 
numheis o| the (oiiimiKie m i|uislion, .ind. .it .i 
(onleienie held at the Post Ofiue on Siptemher 12, 
.111 attretuneiU u.is te.iihril ,is to (he mnditioiis iindei" 
which the i’ostm,istei-(li neial will |^^lle (he neiess.ux 
III. mils lor the eiution oi the hi o.idi <is( mu st.itions ^ 
It tluielore now onl\ rmiaiiis lot the Tost Ollue 
olfii i.ds .Hid the lomiiiittie repiismliiiL' the proposed 
I ompaiu to si'itli I ( rl.im di tails 

In tlu oKh i.d stati nu nt in (|iiesiion it is annoiim ed 
that (he Postin.istei (lencral .ind the lommittce hoth 
desiie It to he known th.it meiiihi islnp ol the jiroposcd 
hioadi.istniv lornpanv uill not. of itsilf entitle a 
niemher to use the p.ilents ot olhei memhers m the 
manul.u tine ol memiiL' app.u.itiis Ihe m. inner in 
whith the hio.idi .isting situ.ilion is hein,u h.indled In 
(he Post OlliK has, m some (|ii:n tei s i.uisid i oiisider- 
.ihle disqmetiidi ; the polii s whnh is hi iii'' pursued 
h\ tlu PosIm.isliT-fu'neial \\hereh\ ,m attempt is to 
he m.ide to loiitrol the hro.idi .1st me sitimtioii h\ .uul 
through (he nu.ms ol the proposKi .uthles ol .tssoi ui- 
tion ol the (omp.inx nhuh it is pioposid to lu mse 
to |)ro\ide tlu hui.idi astiiu' sei\uis. ni-i,imlv seenis 
to he one ol douhtlul wisdom \s thi' pi o\ nions *t() 
he nu hided in the proposid .11 (ides ol .issoiiaiion at 
the inst.inu or with tlu .ii)pro\.d ol tlie Postniaster- 
(uneial ha\e not \it lieen ni.idi jnihlir. it would lie 
])iem.i1nie luitlui to disi uss tin* matter at the 
moment 

A point ol lonsideiahle iinportarue whieh re(|uires 
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e.irly uUtntion, ib the iittitude the Post Office ib taking 
in connexion with the ibsue of lirenres for experimental 
work. In the olTu ial statement, to vvhuh reference has 
already been in.uU . it is imlaated that the Postmaster- 
General intends in future to issue Ik t-m es lor experi- 
mental stations alone to those who can safisfy him 
that the\ luive a siiffu lent knowledge of the subject 
to enable them to make a [nojier use of su< h licences. 
It is surmised in some ([uarters that this departmenfal 
rule has been fiatned with the view of restrkting the 
grant of licemes for experimental work alone to trained 
scientifK workers In the inteiests of the progress 
of science it is essential that the terms and conditions 
under which it is possible to obtain a Ik em e for experi- 
mental work shall not be made so exac ting and stringent 
as to ex( hide the amateur from the field of wireless 
reseat (ii. 

The leignrements m relation to the issue of licences for 
experimental stations are definitely laid down in clause 2 
of the Wiieless Telegraphy A(t, igo4 (4 led. 7, c. 24), 
wherein it is provided that “ where the applic'ant for 
a luiMKe ]jro\es to the satisfaction of the Postmaster- 
General that the sole object of obtaining the licence 
is to enable him to conduit experiments in wirele.ss 
telegra])h\ , a In eme lor that purpose shall bi* gianted 
subject to sm h spci lal tcims conditions and restric- 
tions as the Postmaster-General may think [iroper, 
but shall not be subject to any lent or royalty” 
'I'he language used m this clause is sufliciently clear 
to show that it cannot have been the intention cjf the 
legislature m any wa\' to penalise the amateur experi- 
mentalist in connexion with the procuring of a licence 
for expeiimcntal wotk. In the matter of the grant 
of such licences the amateur experimentalist and the 
trained sdcntific worker have an ecjual claim upon 
the Postm.ister-General, piovicled that they can prove 
to his satisfaction that the staticin wdiicdi they desire 
to ecjuij) is an experimental one, in contradistinction 
to one fitted up for commerc-ial work. Tlie amateur 
should recen e the fullest encouragement and considera- 
tion from the Post Office. Mischief will alone re.sult 
should the steps which the Postmaster-General and 
his advisers are contemplating with regard to the issue 
of licences for experimental work have the unfortunate 
effect of mociug amateurs to evade the olficaal regula- 
tions and the provisions of the Wireless Telegraphy 
Ac\, 1(404. 


The Problem of Solution. 

T HP problem of solution has engaged the attention 
of many men of scienec from the time of Newton 
to the present da>y apd it cannot be said that a complete 
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and all-embracing theory has yet been advanced that 
will interpret all the observed facts. The subject 
lends itselt admirably to those who concern them- 
selves with pointing out weaknesses of accepted con- 
ceptions without rejilac mg these ideas hv adecjuute 
.substitutes. 

A contributor, writing under the pseudonym Dr. E. 
Lagucur, m the Chemical Aj^e of Sejitcmber 2, v e ry ably 
and wittily adopts the style of the ” t’ornplc-at Angler,” 
and produces an imaginary conversation between a 
“ Cbymist ” (liajitised Henry), in whose chemu al 
philosophy there has not arisen the necessity of adopting 
the ionic hypothesis, and a ” Friend,” who, being a 
creation of the author and therefore fimcfamentally 
of similar persuasion, is unalfie to make a satisfactory 
case for its adojition. 

Of the theories advocated it is now generally recog- 
nised that the older conception of h)'drate formation 
is insufficient to account for the expciimental re.sults 
obtained. The hydrone theory of Armstrong ajijiears 
to be that beloverl of the “ ('hymist,” and exjilams 
.solution by assuming the existence of new molecules 
formed by the union of the waiter with the solute. It 
has a certain measure of expel imerilal sujipoit, but, 
despite tins, despite the known eomplexity of water, 
and despite the cr)stal woik ot Eiagg, iL embodies a 
number of assumjilions diffi( ult to verily, end by 
itselt IS seanely hkeh to disyilaee the more firmly 
c.stablished hvpotliesis ol Arrhenius, vvliK'li, though 
revailutionaiy, imperfect, and easily attacked, yet 
fulfils the functions ot a hyjiothesis, and therefore 
serves a useful purpose. 

The ionic hypothesis has exjilained many lacts 
hitherto extremely pu/zlmg ; it has opened out new 
lines of research, and “as a working hypothesis gives 
qualitative and cpiantitative oxjilanatioii of a large 
number of chemieal phenomena which cun otherwise 
only be accounted for m a vagnie and imsalisfactory 
w'uy.” The solvate theory -a combmalion ol the 
original ionic hypothe.sis watli the hydrate and hydrone 
conceptions — has been the outc'ome of a long series of 
experiments on solution by Jones and lus collaborators 
in America. The ionic hypothesis, shorn ot I lie frills 
and furbelows given to it by enthusiasts, is generally 
accepted with certain mental leservatioiis as to the 
existence of ions, except by those who, llfc jones says, 
“ oppose il after a carelul study of the facts or are 
unable or indisposed to adapt themselves to new 
ideas.” 

Many hypotheses are at best unstable and transient^ 
but before any are discarded they must he killed, and 
the death of the theory ot electrolytic dissociation is 
not yet, notwithstanding the thrusts given to it in the 
article in our contemporary. 
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The New Way of Thinking Physical 
Reality. 

(1) The Phtlo.sophy of linmam^m and of ot/iet Subjects. 

By Vis('()unt ILihicUic J’p. \iv +302 (London . 
J. Murray, 1922 ) 12^. net. 

(2) I Exphtence hiiniaine el la cau^alil^ phy'uqne. Pur 

IVof. Leon J)rurlS('hvlC|^^ (Bihliotheque de Philo- 
sophic Contemporaine ) J’p. xvi + 625. (Paris. 
Felix Alcan, 1922 ) 30 irs. 

(3) La Notion d'e'ipace. Par Prol. 1 ) Nys. (Fonda- 
tion Universitairede Belqiqiie.) Pp, 446. (Bruxelles. 
Robert Sand; London. Oxford Uni\ersiiy Press, 
T922 ) i^s. net. 

(4) The Evolution of Knoipledge. By George Shann. 
Pp. Ml + 100. (London - Longmans, Green and Co., 
1922.) 4.9. ()d net. 

direction whidi seientifie reseanh has taken 
in the twentieth century is imposing on 
philosophy a task the magnitude of whhh is probably 
not yet realised by any one Aristotle, in his dcxtiine 
ol tlie tour causes and in his disiocery ol the .s\llogism. 
the logical instrument which ga\'e that doctrine the 
aiipearanc'e of precision, cietermmc-d the t\pe and the 
mode to which all succeeding scientific reseaic'h right 
up to modern times has adhered The essential thing 
in the \ristotehan doctrine is that the analysi-. ot the 
physK'al universe [iroc eeds in pn^c'isely the same way 
as the analysis of the elementaiy c'onditions which 
go\eni the produc tion ol a work ol art. There is, that 
is to say , a matter on whic li an agent inqires.ses a lorm 
in ordcT to express an end or jnirpose. The modern 
scic-nces of biology and psy-chology had already begun 
to ndcrmme this aistlietic mode of thinking rcxdity 
and 1C' \v the hanstem theory in mathematical physics 
has swept awxiy its toundatioiis. The result is that 
once more in human history physic's and metaphysics 
aie joined together, d'he union has been brought 
about by fihysical science itself, without any betiayal 
of Its jiositivc and experimental chaiac'ter, by fearless 
acceptanc e ol the apparently paradoxa al results cd 
exjieriments It is the outc'oine, we can now' sec, of a 
historical progress ol pure science in the last three 
ceiii^iries. continuous in its develojmient from Galileo 
to Clerk I\Ia\well, Afach and Isiiisteiii, wdiicli has Icxl 
to a comjilc‘tc revolution in the way' of thinking 
physical reality. 

'I'he philosophical c urrent of human thought, 
although alway-s a reflection of the scientific current, 
has not the same rhythm. It happens at times, un- 
expectedly and as ii by a sudden explosicm, that the 
scientific current is interrujited ; some wholly unlooked- 
for results of experimental investigation have occurred, 
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and the human mind has spuing at c)nce to the general 
principles whence those results prcHced. A new vision 
of truth then opens out beloie human ( onsciousness 
involving its whole c om t ptiun ot llu' uni\ erse and mind. 
It was sued) a vision wliuh produced the new birth ot 
modern philosophy in the sev c-ntccntli c enturv . 'ho- 
day a new and most staitlmg discovciv, tollowmg 
index'd a long historical dec c-lojinieut but a dev elop- 
mc'ut we can apprec late only now bc'c ause the' disc-overy 
has given us the vantage mound horn which to look 
back on the history, is cqienimg to us a new vision of 
truth and making us lethink out whole concejit ol the 
nature of physmal realitv 

(i) and (2) It is this new wav ol thinking physu-al 
reality which, eac h m his own wav, the aulhois wchave 
grouped togedher are seeking to cxpic ss In the c ase of 
J.ord Haldane’s “ Humanism ” and I ’ml Hnmschv leg’s 
“ L’FxpcViencc humaine " then' is lull c onsc icuisness of 
It and a dire<-t purpose ot exposition. It is note-worthy 
that two such books, widely clillereiit in tlieir method 
and s('(»pe .md yet so singulailv m agicenu-nt, both in 
their viewpoint and aim, slmulcl appeal together. 
Lord ILildane, who is not ii iiiallienialic lan devotc's 
himsell to detailed philosopliie al aiialvsis ot the new 
mathematic. d comept, while Biol Brinisc In le g, a 
matliematic'ian of distim Itoii .mel known to iis c-luefly 
bv Ills editio princeps ol Baseal's woiks, tiaces with an 
extraordinary grasp ol dc-taih the- liistoiieal dev'eloj)- 
ment of the eoncept ot physieal eaus.ility vvhieh has 
resulted in the geneniliseel llieorv ot lelaliv ily , and 
both interfiret to us the new eoncept ol the physical 
univ CISC' in practically ide-ntic'al tciiiis 'riie- liumanism 
ot the one' is the huni.m e‘x|)tnen<e- of the other, and 
Lord fLildane’s " iouiid.itional natme ol knowledge-” 
is Brof Brunsehvieg's “ philosophic- de- la pensi-e.” 

The cosmology ot Iviiistem dific-rs tundamentally 
Ironi every previous doe'tiine inasmuch as il dise-ards 
both the factors which in the long history ot bnman 
thought have contended against om- another for pre- 
eminence It regards neither the definition of the 
c'oneejit, whence deduction is m.idc-. nor the clatum ol 
ex[K-ric'n< e, on wliich induction is baii-d, as tunda- 
mented. l-hnstem’s world is a world of figures, sup- 
posing neither a priori conc-epts nor sensilile images. 
These figuic-s, howevc-i, are not fictions, they are not 
even abstrac'tions, they e-orrc-sf)ond to coc-llieients 
which reality tnrnishes Mathematics deteiimncs for 
us the invariant which passes from one sy-steun to 
another. 

Between Newton and I-'anste-in. Brejl Brunschvieg 
tells us, there i.s this differenc c- that ac e^onlmg to Newton 
the thing to be measured has an absolute eontent, 
inaccessible it mav be dnectly to man. but certainly 
acce.s.sible to God. That is to say, the Newtonian 
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universe would he an object of intuition, that is, would 
form a picture, at least to God. Atcording to Kinstein, 
we lannot .say, speaking absolutely, that there is any 
picture even for God. The picture is only known as a 
func tion of the frame, d'hat is, the things measured 
are only known through the measurings, and the 
measurings are bound u[) with the tilings tliey 
serve to measure. The understanding of this reci- 
procity makes it impossible to separate and consider 
apart what, lor tlie (onvenience of language alone, we 
distinguish as frame and picture. Science goes in a 
kind ot |)er|K*tual oscillation, with an ever-narrowing 
adaptation, Irom the measured to the measuring, from 
the measuring to the measured. Thus, cmn.sidered 
from the point of view of the measuring, it is impossible 
by any jihysical means whatever to reveal a uniform 
movement of translation in whith both the observer 
and all that he observes partitipate. ('onsidered from 
the point ol view oi the measured, the velocity of light 
is the only vcdocity which is unchanged when we pass 
from one system of leferenee to another, and in the 
electromagnetic, umver.se this velocity plays the role 
which infinite velocity ic.)rmerly |)laved in the mcclnni- 
istic universe, 'fhe c'onstanc v ot the velocity ot light 
implies fuither an irreducible plurality of physical 
measurements cii times, bec.tiise the various groups of 
observers cannot make clocks from whicdi they can 
detach themselves and compare them as instruments 
with one another. They are themselves the inhabit- 
ants c)l a clock, prisoners m their owm time-measuring 
instrument, bound to its state whether they suppose 
it at rest or moving 

'I'o most of us, however, whether our interest in the 
princijile of relativity is scientific or philosophical, the 
greatest stumbling-block is probably the hypothesis of 
a finite univ erse. This seems a contradiction m thought 
and at least an unnecessary appendage of the principle. 
Prof. Jirunschvicg .shows us very clearly why the 
ccjuations lead ncc:essarily to this h)pothe.sis, for they 
allow us to show that withemt it the total reduction of 
inertia to reciprocal action between masses is impossible. 

'J'he metaphysics whicdi the new physics implies 
means therefore a < omplcte revolution both in jihilo- 
sophy and .science. v.s metaphv''ics it claims neither 
priority over science nor independence of it, not even 
the independence implied by Kant in the theory that 
the c'onditions ot experience arc a priori, d'lii.s is not 
because metaphysics has learnt to be* humble or to be 
resigned , laut because in reality there is a contradiction 
in the v cry notion that by reflecting on science we can 
aisengage certain antecedent conditions capable of 
enclosing all jiast and future knowledge in static 
schemes. On the side of positive science we have 
come to see that by the pure experimental method we 
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are not and cannot be brought into contact with 
elemental constituents of experience, whether material 
as Democritus conceived them, or intelligible as Plato 
conceived them, or sensible as flume conceived them. 
The realities we are dealing with in physical science are 
stati.stical, so that all reflection on the results of ex- 
periment is, not an approach to the absolute, but a 
progress in the discovery of relativity. The early 
nineteenth-century ideal of a pure positive si'ience per- 
petually progressive by means of a division of labour 
has given place in the twentieth century to a new and 
more subtle idea, the idea of a progress whiidi is 
reflective. 

(3) Prof. D, Nys’s La Notion d’espace ’’ is a valualile 
hook, but belongs to a difterent category from that of the 
two works we have mentioned. It is the fourth volume 
of his “ ('osmologic ou tTude philosophujue du monde 
inorganique/^ and is encydopiechc m its treatment of 
the subject. It includes in a general view of the various 
philosophical doctrines a very clear account of the 
recent theories with the criticisms upon them and is a 
model of careful compilation. It develops no original 
theory and is written from the jiuiiit of view ui neo- 
scholasticism . 

(4) Mr. Shann’s short treatise on “ The Evolution of 

Knowledge ” is the work of one who knows how to 
think out a problem for himself. It deals with a 
different aspect of relativity from that ot the physical 
principle, namely, with the nature ol the vital need 
which has produced in man and some animals the 
function of knowing. All those friends of Mr. Shann 
who have received from him irom time to time his 
excellent privately printed pamphlets, bound m the 
well-known scarlet wrapper, will welcome this pub- 
lished w’ork. II. Wii.DON ('arr 


Ceremonial Exchange. 

Argonauts of the Western Pacific: An Account of 
Native Enterprise and Adventure in the Archipelagoes 
of Melanesian New Guinea. P»y Dr. Proniskiw^ 
Mahnow'ski. Pp. xxxii -f 527. (London- G Rout- 
ledge and Sons, Ltd., 1922 ) 2ii'. net. 

I N thus volume Dr, Malinowski has gnen the Urst- 
fruits of Ins extended stay in the Troliriands, a 
group of islands off the south-east of New Guinea. A 
good deal of more or less desultory information, pub- 
lished in Government reports and elsewTere, has in- 
dicated that these islanders differ m some respects from 
their neighbours ; Dr. Malinowski now show-s how 
intimately they are all associated with one another, 
not merely by ordinary trade, but by a hitherto un- 
recorded and very remarkable system of ceremonial 
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cxrhan^e. knou'n as Kula, with which this book is 
almost solely concerned 

The exchange takes jiko'c between jiartners \\ho 
may reside in the same island, but for tlie most part in 
difteient islands. The Kula artides ol value .ire shell- ’ 
neiklaci's of a spenal tyfie and armlets made of (’onus 
shell The loriner always tra\el X -F -S,-\V . le 
cloikwise, and the latter in the contrarx diiei'tion, but 
other artides o) \alue may be implicated m the liaiis- 
adions 111 a subsidiarx manner The islands mainly 
concerned in Kul.i are those between X.ula and the 
Trobr lands, the Am[)hlctts, part ol the southern 
d’hhitrecasteaux and the Tiibetube ^u'oiip The re.il 
Kula necklaces and the aim-shells ha\e vaiioiis worth, 
and hiL;hlv \ allied ones ha\'e individual n.imes, and 
their wanderings arc followed wnlli inteiest The 
owneishif), 01 r.ilhei tnisleeship, ol eai h objei I is 
temporarx , and raiiycs from a lew minutes to one xeai 
or possibly two, but .1 man w ho n tains an objei't bexond 
a xear h icuardcd as a mean person '1 he exdianae 
is b\' the natix’cs sharply diUercntiated Ironi baiter .is 
no hacdlin- 1 .d^es jdaie An C(|uixalenl yift is .dw.ixs 
expected, but lannot be demanded 01 eiilonid, the 
oiilx punishment lor l.iihny in this beiny loss of esteem 
ft at any time an equix.dent ,itift cannot be bestowed, 
inteinu di.ile cilts will smooth the w.iy till the ii.il 
lepaxmimt takes pl.u'i' Meanness is the most desjiised 
XKC, and Licnciosit _x llie essi m e ol ^aoodness Ae/i/cs's'c 
obJi'^c IS m lealil) iJic soi i.il norm reanlatiny their 
(ondmt This (Ioln not me.in that j>eo])le ate alwaxs 
satisded .md that there aic no sejii.ibbles nor ixin 
fi'iids about till* traiisae tions It is obxioiis th.it how 
ex Cl mu( h a man max want to yive a yood cqiiix alent 
lor the objci t ie(ei\ed. he m.iy not be .ibK to do so, 
a id then, .is there' is .ilxvaxs .1 ke-en e'ompetit ion to be 
till' most <;ene'ious L'lxer, a intin xx'ho h.is ii'd-ixi'il le.‘ss 
than he yaxc will not keeji his m'lexanef to himsell but 
will biaa.iboiit his ow n 'teniTosUx .mil (om|)aieit with 
bis partner's mi'anne-ss , the othei Ti'seaits it, .mil tlw 
qiiaiiel is reaelv to brc.ik out All the |)ri']iaiatoi x 
ae tixities, as well as those e'unnee teel with the x ox ayes 
and the (lai iiionics oi exe hanye. aii' pernii'.iteel by 
mayie , as mdi'cel n the whole ei'onomie' hie ol the pceqile 

The most iinport.mt idiaracter ol kiil.i is the numtal 
attituele ol the natixes tow.irds it The objn ts ol the 
Kula are neither iiseel nor ri'yauled as < iiiri'iie x , .is ihi'v 
are nexer used .is a mi'ilmm ol e\e hanye or as .1 mi'asiire 
of wi'.ilth, ihcv sorx c merely to be owned and disjrlaxe'd 
and then exehanycel it is ihrouyh beiny the means 
of aroLisiny e-nxy anil lonlerrmy soiaal distinction .md 
renown that these objes ts attain their hieh xalue and 
form one of the le.ulmy interests m n.itixe life The 
ceremoni.il attacheel to the at t oi yivmy and the manner 
of earryiiiy and haneilmy shows distinctly that thex arc 
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not mere nierch.mdise. but somethiny that conlers 
diynity on a man, that i-xalts him. anil whie h he thcie- 
forc ticals with x’cnei.itiim anil alleetiem. Nothiny of 
the sanif kind has luam destiibt'd elsmxheie, but some- 
tinny .maloyous max be ilisioxcreel now that attention 
has been directeil to it The potlatch ot British 
('olumbia, tor examjilc, is worth ri’i'onsidfimy in the' 
Iiyht of this book. 

Dr IMalmoWski lias noi e (ml'meel hmisi'll to .1 mere 
eletailcd eleseription of Kul.i, but he has endi'ax 0111 ed, 
.ijrpaientlx xvith yreat siii<es^, to expl.im its psydio- 
loyii'al siymfieani'e. Kul.i so irerx.ieli s the' hie, thouyht, 
anil emotion of the jn'iiplc (onecineel in it th.it it seems 
m some icspce ts to lullil him lions xvlm h aie e haiai tcr- 
mlic of m.mx reliyions, but with m.iyii su]q)lxmy the 
[riaee ol spiritual power's Thi' sxstem miyhl almost 
be termed the Kul.i eult. .is Dr M.ilmowski seems to 
hint . but he elislim tlx st.ites th.il the' n.itix cs woiship 
nothiny 

The mle'r-insul.ir Kul.i ri(]uni‘s si.iwoitlix i.inoes, 
anil Di Malinowski eli'seribis how tlii'se .lie m.ieleq 
and the senes ol m.iyie .il 1 iti's w Im li ai e oinp.my ex er^ 
sl.iye m lliear in.iimhu tine eqiiipmi'nt. and s.iihny. 
The sm.dliT lishiny e .11101 s aie owiu'd bx one ni.m, 
init till' se.i-yomy eaiioe is eoiislrmted bx a yioiq) ol 
people, It is owneel, iiseel, .mil I'lijoxcd lomnmn.illy, 
anil this ae'iordiny to di'linite uiles, .ill ol wliieh 
are elesenbeit xvith iMri-lul del. ill .md jisx i lioloyie .il 
msiyht 'Bo the n.itixes a < .inoi' ol this tyjie rs a 
m.uxi'llous at hu'X'i'ment , .1 thiiie ol be.uity, anil an 
ob)e< t permeate el bv ni.iyie “ lie h.is spun .1 traehtion 
arounel it , he* .aelorns it w il h liis be st e <irx mys, hi' e oloiirs 
.me! di'i or.ucs it It is .1 -.soe laleel xxitli journexs by 
sail, lull ot thre.itenmy el.myers. ol lixmy hopes .mil 
elesiiC'. to whieh he yixi's expression m sony .mil stoix. 
In short, 111 the tr.idilion eil the nalix I's, in tlii'ir customs, 
in their bell. IX lour, .mil m their direet statements, there 
e.m be fouml the eke]) lox'e, the .idmii.ition. the spec lire 
.ittaihment as to some-tliiny .ilixe .ind person.d, so 
(hai.icterislii ol the s.iilor's attitmle towards his 
Liaft.” 

An outst.meliny miTil ol this book is that it is 
a well e onsidi'r-ed stuely m e-t Imoyr.iphie al methexl; 
melee el the' author’s remarks on field-xvoik will prove 
of yreat value for the yuielane e ol luture' woikers. A 
larye number of m.iyie'al lornmlae .md oral texts is 

yivin in the native lanyuaye anel in IranskUion^ which 

*1 

proxidcs unusual doe ument.iix I'xieli'ne'e of c'XCC[)tional 
xalue for the' elueidation of nalix e ps\ e lioloyx'. The 
book IS wedl illust r.ited and oi reason. ible I'ost, for whii'h 
the piiblisheis are to be tli.mked Mr. Koliert Mond 
and eithersj bx their liberality, haxi' en.ibleel these 
inx estiyations to Ixe m.iele', anel the*) haxe. the satis- 
j faction of knowiny that they li.ive alforded an 
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(JljportuniLy lor a youni^ student to [)roduce a work of 
absolulfly first-rlass value. It is to be hoped that 
Dr Malinowski will be able to publish in full the 
rcmaindei ol Ins material^ uhieh, jud^rin^^ from this 
sample^ will mark a distiiKt pro^Tes.s in ethnoi^raphieal 
reseanh and mlerpret.ition. A (’. IIaddon. 

Pure and Applied Electricity. 

(1) Enijitltutn}/ in dir 7 'lirorit dir Elrktir.itat iind des 

Mni^nrlisnitis Ziini (jrlnaitili hri I oilHigrn, sinvie 
zitin SrlhstnnlrniJil Von l‘rol. Dr Max Plaruk. 
P|) \ I JO.S (Leiji/iy S Iln/el, 1922) 42 marks 

(2) l''.l( 1 hotc<-)Uta rlrinrnliiir ion nitiiunisi piohltiiii. 

ID A ()((liialim \’ol i Ma^nvtii-nu) - Llcttro 
stall (.a Eli'lli ochiniii a - - I'Acth odinamu a - Klrlho- 

iiiai’nrtisn/o Indit.ionc rlcltK)ina;j,i( hca l’|». \ 4- 
44t (lbi(n/(' l*eli(el,( Monnier, n.d ) np 

(4) I nslaUations I'lntiujius indiistf irllrs ihoix dii 
iiiafnirl J’ar R ( abaud l’|) 516 (Paris [-15 
n.iilliue I'l his, 11)22 ) 10 Ir.iiKs 

T l I \\ llisl ol till se tlnet' books (list u .ses (Ik fjroimd- 
woik ut Ibe iheor) ol elei tni it\ . the next dis- 
cusses iIk expermu'iitiil laws and thiir laboratorx 
apiilii ation>, and Ibe lluid is a se\erel\ praclual woik 
lor the lommeiiial elei trs mu 'I'liex aie all inlro- 
dm tions lo ibe siibjei't. bul llie\ are mUnded lor \er\ 
dillen nl i lasses ol re.iders 

(1) Dr Vfax Plain k's work is philosoplneal, and pre- 
su|)pos('s a knowh'dae ol m.uhemalns .unj ol the 
matlu'matn al iheory ol dectmilN wimh is jiossessed 
by lew 'Pile lound.uions on whuh the ordmaiw 
mathematu al e(|iialions rest are examined, and ji.ir- 
tniilar siiess is laid on the units m w'hn h the\ are 
measuied The (iaiissian, the elet tiostatu-, and the 
elciM roinaeiu 1 le sxstenis ol units au I'onsidered The 
work will be \(.r\ welt tune to the pun- theorist .ind wall 
nn lease his (onfideine m the soundness ol the phvsnal 
basis ol the matlnmatieal theorx. 'I’he dear dis- 
tiin turn made between maf;nc‘lie loree ,ind maynetn' 
indmtion is eery tonMinina The ex])eiimenter wall 
find htlle that is diret th helplul to him m this book, 
but he will a|)pre^tMte, liowewer, the author’s method 
of getting the (apac ity of an ellijisoid and the dediu'tions 
that t an be made Irom it 

(2) The seeond work under notice is \cr\ siinilai to 
tke standard English books on experimental electiieity 
and magnetism. The author’s descrijctions ol the 
mam phenomena arc e-er)' dear, and the numerous 
examples given are instructive. A very lull discussion 
IS given of the problc'in of a number of batteries of 
different electromotive forces and resistanc-es in parallel 
with one -another. A thorough knowledge of this 
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problem is a great help to students when they come to 
the c-orresponding problems of dynamos or alternators 
running m parallel with one another. The definition 
given of the tem})erature eoenicient ol metals, however, 
is not sufficiently accurate for modern rec|iiirements. 
The rating of a dynamo depends on its temiieraturc 
aftci a run at full load, and the temperature ol the coils 
Is ('omputed from their measured re.sisianee and a 
knowledge of the tcniperatiire coefficient of copjier. 
.\s the problem is one of grc'at commeicial importance 
It IS necessary to distinguish between the lem[ierature 
codlic'c'int of the v olume resistivity, the mass resistiv ity, 
and the constant mass resistance These* arc* all 
different and vary vv'ith the lower ol the two teni[)era- 
tures considered The appioximate lormuke tor the 
sdl-induction of a coil aie given, but we think that 
their limit.itions shoulcl have* been staled 

(3) M ('abaud's book is very gc*neral and can be 
ap[)rec!atc*d oiilv by a technu'al expert. It presupposes 
a thorough knovv'lc*dge of practical elec tiK'al c ngineeiing. 
Jn the* first section ol the book a general discussion is 
given ol the kind of electric mac'hmc* reciuirccl to do 
sjKcial work, for example, w'hether a dnee t-c ui n nt 
or an altc-rnating-c urrent machine* will be the more 
usc*lul In the lattc*r ease also the* (]uc*sl 1011 ol wlietlur 
It IS to be single* phase* or polyphase* is e onsideied 'I’he 
efficiencv ol the mac lime*, jts heating undei load, the 
c*lectric strength ol the insuI.Umg wrajipings, etc . have 
all to be considered In the second section the ehar- 
acteiistie s of the mac hines, w'het her lotatmgorst.ition- 
ary, .ire clesc ribed In the last section the usefulness 
of the various c haiaclenstics aie chseussed, and the 
impoitant cgiestion of the best guaiantees that should 
be demanclecl from the mantilac'lurers is I'oiisidered 


The Petroleum Industry. 

(j) Encydapedic Scientifique Hildiol/irqnr dr ^j^calogir 
rl dr ninieralogir appln/iirrs Lrs (iisrinrnts de 
prtrolr Par Je.in Chautard. Pp viii 1 vm 1 130. 
(P.uis • (laston Doin, iej22 ) 14 Ir 

(2) Thr Oil JAit y< loprdia. Py M.ircel Mitzakis J^p. 
xvi-fysi. (Loudon. Chapman and Hall, Ltd., 
1CJ22.} 215 . net. 

(4) Thr PAoiiontirs of Petroleum P)y jose|)h E,. 
Pogue. Pp. 1x1-375. (Mew York- J. Wiley and 
Sons, Inc. ; London : Chapman and Hall, Ltd., 
T92»-) 33^ 

'"T^'IIE “ Encyclo])edie Scientific[ue ” c'onstitutes a 
1 c'ompaiativelynevvdeparture m Erench tcc'hmcal 
literature, and has for its scope the ultimate publication 
of .some thousand volumes dealing with the various 
phases of pure and applied science. M. Jean Chautard ’s 
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little book (i) is apparently one of the earliest of the 
series, and if it indeed sets the standard of future 
productions, this cikm lopedia will undoubtedly pro\e 
of very )j;reat \ alue. W ell w ritten, jirnlu^ely illuslrati'd 
with pliotoj^raphs, map^, plans, diaj^rams and seitions, 
this jiartu'ular \olunie ( oxers a xx'ide subject m a 
minunum of sjiace. Tiie major pait is eomerned with 
the e,eolo;^\ ol pelriileuni and a ('oiisideration ol (he 
petrohleroLis regions of the world Other chapters 
deal with the nature of petroleum, natural ;;as and 
solid hx’drocarlions, tlair ori^nn, mode of omirreuie. 
surface manilestations, exploiation, and economic 
(lex elopmenl 

The author has chawn on most of the more rec i‘nt 
literature for his descriplions of ihe oil oc c'urrenc c'-, 
throughout tlie woild, and in c-onsec]ueii< e the mloima- 
tion ,^iven is most up lo-date ; scweral minor eriors 
occur in the s|)elhn- of plac'o-names, but ihc'se will 
doubtless be c once led in a luture cnhlion. \ol the 
least xaluable ol the contc'uts of the book are the* 
bibhoLiraphy, ancl a noteworth) prelace In M Toms 
Mim/c‘c , xvhosc' struc'tur.il tlucjia^s, in< iclentallv, uccaxe 
c'arclul irealineni m the' 1 e\l At Ihe jiresent tune, 
when scientific' books ate usimIIv published at prohibi- 
tixc- jirices, it IS ”iaiil_xme to be able to recommend a 
xohinie which is both an mexpensixc ancl uecessarx 
adchtiou to lJu' librarx ol p'^troleum tc'c'hiiolony 

(2) Tn the' “Oil Knc yclopedia,” In Mr Man el 
MilAikis, we meet with a xery diffc'rc-ut tvpc' ol book, 
one xxhich will doubtless make* its ,ippeal moie to 
the commeicial than to the m lentific' c'ommuiiity ’I'd 
the' many [leople xvhosi- proxince it is to control the 
destinies ol oil-Iancl dex elopmenl ancl econcimic-s -the* 
aclminisiralix c as distinct Iroin the teehnuMl branch 
ol the indiislTX' this volume will jiroxc' ol xaluc‘, 
presenting as it does the manx and xariecl phases ol 
oil-miiiiny in the lorrii ol an elaborate .ind e\planalor_x 
index. 'I'lic' xoluine includes information ol a bio- 
^n'aphic al, yeoloyic al, geographical, and c hemic'al nature, 
a[)art lioin its tie.itment of the multitudinous technical 
fac’tors pertaininy to the oil industry, ancl as a source 
ol bioacl icfereiic e tosuch matteis, hasmuc h toc omme-nd 
it. It lacks 111 many cases, howexer, that atmosphere 
oi authority ancl cleyree of aceurac \ which are to be 
exjiec ted in a work purportiny to be lor xvidc-spreacl 
use, ancl judyed from the .scientific point c)f x lew , leaxes 
much to be desiiecl. Tn .several c'ases the- cjefimtions, 
especially of yec)lcjyic_al terms, are decidedly loose, if 
not ac:tually erroneous, while some of the huts yixen 
are by no means correct, nor are they alwaiys uji-to-date. 
As examples we may c|uote the definition of “ a*olian ” 
gix'en as a special kind of .sand found in oiTbearmy 
strata,” and the jiaiagraph devoted to the explanation 
of the w''ord “ Cambrian ” since “ .so many oil strata 
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occur disseminated among Cambrian deposits." Ihii- 
ther, the oil potentialities and rc'ahties of (Treat Hritain 
are allotted space out ol all propoilion to their impoit- 
.mc'e, xvhile the remaiks on the natuial yas resources 
of Ile.ithfield, .Sus^c-x, thoimh opiimistic, aic un- 
lorlunatelx incorrect 

No work ot this natuic' could poxsiblx bc‘ c omjilete, 
in the strict sense' of (lie woiil iinlcs', expanded into 
manx xolume'', and had the sc o|)e bi'c'u a little less 
ambitious, the lesult would piobahlx haxc pioxc'd lar 
more satisfac ,orx I’he bioyia])hies could wc-ll haxc 
been dispensed xvitli, snnil.iilx manx ol the dc-finitions 
ot the nuirc' complex chcmic.il .ompounds, ancl tlnis 
s[iac'c‘ made' axailable loi the- me Iiisic»n ol manx tc'rms 
Used in dnlliny. for examfile which .iie iinml clliyible 
to the ax’eiayc iion-tec'linic .il m.in 

{ 7 ,) Tlie objc'c t of .Ml lo'wpli I’oeue s hook is to 
pic'sent. in [lerspc'c ti\ e, the more' nnpoitant c-c onomic 
f.ic'is rel.itmy to petroleum, .uid it nuhl he s.ncl that 
the author h.is cc'itamlx acini \cd his aim lie' h.id 
exc'ix oppoitumtx ol producin': .111 inoiinoiis compila- 
tion ol statistics, ri'licxccl hx .1 h xx liise, c xpl.inatoix 
parayi.iphs ancl di'ductious. ,1 xeiu.ihle " hhie-hook ” 
III lac t .dreary, hU less, and me on 1 pic In 11 si hie. .is |iiihhi .1 
tioiis ot that n.iluie .ire UMi.dlx’ xxonl lo he Instead, 
till' .uilhoi h.is yixcn iis a xxoikol l.ineihlc xahie,one 
wliic h sc'c ks oiilx to use ji.isi .iiid prcsi lit lac ts in order 
to loieshadoxx luliite possihihl ic s 

IVople to-cl.yx .ire xerv apt to t.ikc* things m nc'iic'T.il, 
and the iietroleiim iiuhistix in p.ii 1 ic iil.ir, lor yi.mted, 
and lenoimi.' such laitois as eiadn.d .incl unixers.al 
dec line ol oil piodiic tion, moie es[)ec i.dlx in the* Cm led 
States, thc'V .ire hhnd to the icoiioniu silii.ition which 
musi inex itahlx hc' laced \ot onix th.it, the) aie 
( oulc'iit to consume oil-liiel ancl allied products on a 
pecuharlx waslelul scale at the pi c sent time, in a 
mannei as complacent as it is 1111 ompiehc nsihle to 
the carelul thinker \\\' reioenisi' in this thc' h.isis 
of Mr Jkiyue's hook He saxs, “'I’lic ])oint to he 
emphasi 7 a'd is the' i ommy nccc'ssitv lor me re.isiiiL’ the- 
oxei all elhc leiu y ot petiolcum . . .ind hax my 
le.id tli.it .end eulic'r import. int ohsc rxatmns made 
m his c'xci'lleiit jirc'lac'e, we .ire not suiprised at thc' 
skiltul manner in xx Inc h he handle's his laniihed siihjc'c t. 
'fhe xolume is xerv rc'aekihle indeed, it demands 
mos. careful perusal as it takes the re.ider rajiidly 
fream one aspect to another. Ih'yinmnu with the 
economic- oryanisation ot the induslrv, it sets before 
u.s the salient hxUures of the piesent trend of uil-field 
dcxTlopment, oil refinery practice', oil marketing, 
finance and the bearing ol .uitomotixe transport on 
thc industry, among other factors, while the chajitcrs 
on resource situation, intc'rnational aspects of 
petroleum, the full utilisation of petroleum, and the 
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fun< li(»n ()1 ^italistits in iljc industry, are especially 
^,^00(1 

In the sj).i( c at our disjKisal, it is iinjiossible to review 
a w'oik (j 1 tills naliiic with jiistue, and likewise to in- 
dulue in that amount oi < onstrm ti\ e t ritu isin otherwise 
desired ; we would su;;;;esl that, m \ u-w of its iinjiort- 
aiKA' as an ultimate souT<e of fuel, ( onsiderahly more 
s[)a( e he de\oted to the oil shale ijuestion in future 
editions, while jiiLsent refiner) prat liee miaht with 
athanla^e he miith moie sexeieh' t ritn ised, both 
with ie;^ard to tet hni<iue and flesi_i;n. 'I'he author is 
to lie ( onuratulated on the at hie\ ement tif a leniarkahly 
fine work, one that shtiuld he widelx read h) all serious 
serx ants ol a urcat mdustr\ . 11 Ih Mil nkk. 

Our Bookshelf. 

Mduoirs (ij the (uolo^ual SiinHV. SpcdaJ Kcjmts on 
the MiiK'ttd of (Iruil Ihitani \’t)I jo 

Lead (i)i(i Znn T/k Mtniiii' of \o)lh 

('aufii^ansluK' and II ]lonf!^oni( 1 ws/nx' If) Dr. 
O '{' Itmcs Pp \i I 207 (htmtltm 11 M Station- 
er) Oilit t , !<)22 ) 7 s net 

Like the thret* prexitais \-t)lumes dealing with Ifntish 
kad anti /im orts whit h ha\e bet n issued h) the Deo- 
lo.yital Suixe), it must he athmttt'tl rtantiullv that 
the ])resent tine has a st it ntifn i<it her 1 h.m an ( t tint unit 
mteust Some ol llu mm. > dt'st rihetl m the iiitscnl 
\olume, like Fn)nut)i h mint m (\irtlmanshire and the 
^'an mint in Mont, uomerx shire, have been e\tia- 
ordmanh piothutm , the itirmei h.is been woiktd 
ft)!' 5p xeais and the latter Itn 51 wars, and Irtun e.it'h 
more than 100,000 ttnis of lead and /im ores h.iw been 
pioduteil m lilt touist t»l its t alter, but m btuh tases 
the itall) |)rodutti\e peiiod was soinethin,L!, like hall 
a tentuix' auo 'I'he authtir siiui^esls that it is just 
jiossible that these mints miuht shtiw an unjirtix ement 
bx sinking, tlee])ei and leathm.u hartler rot ks than the 
suit shiiles in xvhith tht) art* now bottomed, the 
ptospttl, howextr, is not a xtix pnunism^f one, anti 
the present low |)iite ot leatl allortls nt) tan t)Uta[;ement 
to spentl inoiiex' tin pitisjiet lm,L; o|)er.itions ol a hi,ehlv 
.spet ulatix e natun 

'file real xalut' ot the jiresent xxtirk lies m the e.xt client 
stLidx t)t the ioimation tif the laults anti fissuTes and the 
motle tif their fillme, whith Prt)l Jones has su|»j)hed 
in the mt lothit ttii X t hapters 'The first t hapter on 
the general slru' tUTe tif the arc<i ,e,ixes a xerx xaluable 
summ.iix' t)t Its leading; ,eeolt),ai' al leatures, xxhile the 
next two thaptei-s aie dexoted to a thst ussion ol the 
leadme: sxstem tif fissuies to xvhit h the disliitt tiwes 
its mmeial wealth hinally, the last (hapter dtads 
wuh a number ol impf>rtanl jxttints sut h as the probable 
a,ae and sourt es of t>n,ain t)l the tire hllin^, and the 
influent e u|)t)n it ot the country rt)t k tr.ixersed bx the 
fissures. These t hapters lorm a mtist valuable 1 on- 
tnbution to the studx ot mineral deposititm, and Irom 
tins point of xiexv, (juite apart IrtJin any ptissiblc 
remote eetmomie ptissibihlies, I'rof jtmes's xolume 
deserxes the tarelul attention of the student of mineral 
deposits. D- k- 

NO. 2762, VOL. I 10] 


Some Scottish Breeding Dnch : Their Arrival and Dis- 
persal. P»v Exelyn \k Baxter and Leonora J. 

Rintoul P[). X 11 a 90 (Kdmburjth Olixer and 

Boyd, 1922.) 5i net. 

Till-' problems of the itk rtMse and extension of ranfte of 
diuks in Stotland, and m other (ountnes, have lonjt 
e.xeuised ornithologists throufthout the British Isles. 
As the authors of tlie volume under notu e ])omt out^ 
protedion and a better feelimt towards and a ureater 
interest m all wild birds are probablx imjiortant factors 
in the ease but do not explain everything, ('ertain 
s[)e(ies other than (links are as steadily de(reasm,u, 
and the rise and fall of a spei les is a eomplnated 
biolof^n-al jiroblem whuh may have but mdirei't 
association w'lth human interfereiu e, or may be due 
entirelx to other (auses. The leccnt colonisation of 
Scotland bx other birds, such as the starhtyu. turtle- 
doxe, and <treat-( rested grebe, may be due to the 
necessitv for an oxer-abundant sjhs les to find newv 
areas and the possibilities of settling in an aiea where 
ra])toriid birds and other enemies haxe beem largely 
destio)e(l bv m.in’s adx.uue and action 

One lac tor the authors haxe not sircsscnl, the grow mg 
habit ol keeping ])inioned ornamental Jowl, though they 
mention bud sane tu. tries Passing lards aie olten 
“called down" bv pinioned fowl, and some ol them 
may elect to mate and breed 'fhat the direction ol 
spre-ad chffeis m such cluc'ks as the gadwall and xvigeon 
is no argument against this hut. loi the soiiice whenc'e 
c'ome thc‘ x isilors has no bearing on the inline nces 
which cause them to ic-niam Man) jiairs ol diieks 
ol x.irious kinds haxe jirobahl) iiestc'd m out-ol-the wa) 
|)lac es lor xears and been oxa 1 looked , for it is only 
within the last thirtv years or so that paitsof Scotland 
haxe bec-n s) stemalic ally e.xplored lioni the ornitho- 
logical point of xiexv Sport sincm tind kecjieis are not 
xc'i'X' jiarticular about the species ol the duck's xxhich 
fill their bags 

We note that the authors use the collect spelling 
of txvo miic h-diseussed names, wigeon and shoxelei 

An hitrodndion to Kn^nuom^ Dur.vin^. By J. 

Duncan (Life and \\'ork Senes.) Pj) .\ I i5<S. 

(London Macmillan and ('o , I.td , l<) 22 ) g.s' 

'I'hk .11111 of Mr Duncan's book is to eiialrle xoung 
students ol engineering to ])rodu( c' intelligible work- 
ing drawings ol the details ol engineering machines 
and structures. The student is introduced to the 
projier xxorkmanhke methods ol ac'tual engineering 
practice, and is not allowed the use ol anx spec i.il 
hybrid methods which are siipiiosed bx m.tny to be 
sufficient for use in schools 

'fhe book commences with a description ol dr.iwing 
instruments, their use and handling; from this, the 
student is ltd to the ordinarx' pioblems in jilam 
gc'oinetry with practical enguieenng e.xamples such as 
draxving earns, and plotting small siiivc'vs. Alter- 
xvaids. a little solid geometry mtioduces the student 
to obh(|ue .itid isometric piojection, and |)ie])ares him 
lor the draxving of engineering details for this latter 
|)ortion ot the training the author strongly recommends 
the use ol models. A c'ommeneement is made with 
simple fastenings sue h as bolts and mils, then the more' 
loinpluated connexions are dealt xxith, as exemplified 



()( TOBKR 7 , 1922] 


NATURE 


47; 


an (Msy and jxipuKir ^l\ Ir il ( an ho saloh leooinniondi d 


in tio bar joints, rotlor joints, and (oujilinu hoxrs. 
The followini^r rhaplcrs dc.d in siUTcsMon with other 
enf,qneerin^^ details, siieh as belt and rojie |)iille\s, 
rhain drnes iniliulmL; spnx kel wIutIs, be.iriniis ot 
various kinds, and details ol slialtine. (\hndets, and 
|)islons Ibnallv, striutiiial details in\ol\ma the 
Usual anodes, tees, and < hannels with the more elaborate 
eolumns, ;j;irders. and lool truss joints m v\hi(h the 
s(‘(tions are cmplo\ed yue the student .1 uselul intro- 
duet ion to this side of (‘iiLuneenn^ pratlue 

riu* book <'o\ers mm h {ground m its 158 jiayes It 
IS very elearK wiitlen, and the pubhsheis’ ji.ut, m so 
far as eom erns the t\pe and dia,Lirams, is (|uite perhs t. 
For th»' puipos(‘ of l.iniili.irisiiya the buddmy imemeei 
w’lth the elements <>i macdimes .md stimturi's the 
author has piodmed .1 most exielh'iit book 

Juvenile DcIniijueiKy P»y llenr\ IfiTbert (ioddaid. 
Pp VI [ 120 (London kejo.in Paul and Co , Ltd , 
n (1 ) 3.S {)d net 

No student of modern life ean f.iil to be pertuibisl b\' 
the number of ju\eniles who I'ome ladoie the lourls 
)earl\' lor olfenies (OMiiny a \er\ wide lanae. 'Fhat 
our prese'iit s\ stern does not deal w'lth them a<le(|uatel\ 
is obx'ious 

])elin(]uent beha\iour is fundannaitalK uiisoual 
behasiour, ic the (laid is obexine his own mstim ts 
instead ol niodif\ina them .i((oidm^ to the dem.iiids 
ol smiety. It liecomes theudore ms I'ss.m' to ask 
wdi)' a (laid bt.ha\es iinsix lalK Lhese unsoc iall\ 
behaved < laldren fall into at least two ao)U|)s, (a) those 
w'ho are mentally loo imintelltyeiit to undi island sot i.d 
lH‘ha\ioiir , and (A) those know'n as |)s\( hopaths, who, 
while having, normal inlelhi^eiM t‘, ha\e not iioimal 
control j 

'J'he author sii^uests that these ( hildreii should be 1 
caied tor bc’ some biin'aii oreanisc'd b) the State , w'tm h | 
should undertake resea n h work, be able to diaynose 
< ases befote t Ik- beha\ lour has bee ome seiioiisL w rone, 
and also to ( ontrol the h\es of tho^e who will mwer be 
able to contiol them foi themscKes. lie desnibes in 
this ronnexion the Ohio Burc'au ol Jiixenih Kcsean h 
wIiK h, althouLih onl\ established m ipi |, has \(t 
justilied Itself b\ its work 

(hihvittmg Din Xeives J Piinin of Psyehollitmfy 
Piv Dr Jose])hme \ jae'kson .md I bden M Salisbuiv 
Pp vm t-403. (London Kee,an P.ml and Co, 
Ltd , n d ) 7s. 6c/ net 

Tun stream ol books concerned wuth c‘\pl.inations 
of modem ])syc holo^ists in c;cmial^ and ol kVeud m 
paitKul.u, loi people’ ol little or no ])s\ c holo^a al 
knowledge, still flows on Many fail entiicK m their 
acow'ed object, bemy either too condensed to be in- 
telligible, 01 too [)oi)ukir to be sc lentific d'he el'fcs t of ,1 
conversion to kVemlian doctrines is.onivtoo luciuentlv, 
ol the nature ol a w hollv nnc ritical acceptanc e ol mm h 
that I'Veud w'ould call problematical It is ihcTcdore 
a rebel to turn to this book, which not onh enes a 
very fair and balanc'ed account ot the findmes ol 
I)s\ ( ho-anaK sis, but also kc’eps these findings in pc’r 
spectne, showin'; them m relation to the known laws 
of biology and psvc hology The whole hook is cdiar- 
acterisecd by a sen’^' ol humour lorci,«;n to man\ writers 
on the subject, and b\ sanity ot outlook. Written in 
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to the student ol, or siillerc'i liom, " nerces,” and e\ c n 
to the rc’adei .ilieach <oenisant with the' hteiature ol 
ps\ c hc)-anal\ vis, u \^,l| piocc' ladpiul .md interesting. 

Impenal Institute Monoi^iiiflis on Mineiol Resoune^ 
ii'ith Sfteiol Rt/ehiue to the Pii/isli hmfne Silver 
(h'ts I 5 \ Dr II L I'lousli.iw I’p i\ i r::;’ 
(London; John Muii.u, ic)2i ) 6 s imt 
Tuts addition to tbi- usedul lm]uiial Institute' Mono- 
yiaphs yiNc's dct.iils .md s|.lll^n^s id the soutces ol 
siher thioiiehout the woild In KiiS tlu’ Ihitish 
Icmpirc' jiiodm eel lu .11 h one (illh cd the’ world's supph , 
(anacl.i beiiii; responsible loi the kiiyc'! p.iit of this 
amount d'he I nited St.itcs hc.icled the’ list ol pio- 
dm c’rs dm mn t he w ai iccnod. but h. is now been passed 
I .laaiil b\ Mc’Mco \bout two-tliiids ol tlic' woild’s 
silxer comes lioin b.isc' natal mes, and much id the’ 

I icTu.iinclc’i Is obt.imcd lioni mrs woiked piiin.iriK lor 
UoM, so th.it sihcr is in.imK a b\-pioclmt ol othei 
metalluiaic ill opciatioiis d’l i extiaition .md uses ol 
sil\ c’r .ire cle.ilt with onh \ ei \ bi a llv m this monoar.iph, 
.md some inloimation .is to the iia t.illui aical proc essc's 
emj)Io\i’cl m the- most iiiipoit.mt iiiimiiLt remmis would 
1 m V e .ulclc’d to Its \ ,ihic‘ Lliis 1 ciiiai k .ippla s pai t a 11- 
l.ul\ tc* the- .ic'c oimt ol tlieiah.md met.illurau alle m- 
tc’ic stme, ( ob.dt disti a t ol ( Intaiio, w hic h is 1 c sponsible 
loi the areatcT pait ol the ( anadi.m proclm tion These’ 
monoa,r.i|)hs j^ioMcle much mioini.ition in a h.mdy 
lorm 

.1 Sy.steniutu (hialitotiee ( 'lu on, ol Inoivns' .1 Theoieti- 
cot Olid J*iO(ti(o! Study ol \nolyli(ol Reodioin of the 
nioie Poniinon Ions oj I iioiy^oiin Suhslonces By 
Pled Ci. W Se.us P|) \ii lien (New- \'ork . 

I Wilcw ,mcl Sons, Im , London Ch.ipm.m and 
II.ill. T.lci . ic) 2 > ) 8s ()d m l 

Tut, mtiodmtoiy p.irt ol the woik under notice c on- 
t.iins a biic 1 , a count ol sm h matte is .is (‘(|uilibMum, 
ionisation, .me] sohibilitx piodm t Tim sec tion on the 
detection .mcl sep.iration cd the metals is m the’ lorm ot 
mmibered c'xpeiiments, ami is much less c le.ir .incl 
usedul th.ui the iisu.il air.myement m tablc-s The 
c’\ plan.it 10ns ol the rc’ac t ions howcw c 1 , aie \ i-rv c leaily 
.md lulh dc sc'tibc d, .md would be useful in sujiplement- 
ina an.ilxsis t.ibles. The sc'ction on .ic ids relic's on pre- 
cipit.ition mc'thods with .i Miiale samiile, and all pre- 
hminarx tests ,ire oinittc d d ins sec’uis to be* .1 mist. ike, 
.Is III. my ac ids aie leaclilx loiind b\' simjile ])reliminary 
methods, d'heie a|)pear to be no le.itures wha h would 
indicate’ an\ m. irked supiiioiitx' cd the book oxer 
existma trcMtisc’s 

in Intiodiiction to the ('heinistiy of Rodio- ictivc Sub- 
stoiuci By Dr. \. S Russell Bjj xH-jyj, 
(London; J Murr.ix , i<>22 ) f)s net 
ddii'Ki. IS at present a leal nec'd lor a small but uf)-lo- 
date book on r.idio.ic tix itx , in which the’ subject is 
dc’.ilt with Irom the c hi’inical .is well as the jihxsic al side. 
l)i Russell’s book would seem to su[)plx’ tins nc-c’d veiy 
.sat isf.ietoril) . It is not ox eibuiclcmed xxith detail, but 
^ixcs a balanced ac'count of the' subject, which will be 
loLind xery uselul to students .\ jiarticularly ^ood 
leatuie is the inclusion of the c hemical umthuds of 
scpaiation and analxsis. xxlm h sometimes tend to get 
lost in theoretic.il sjiec ulations. 
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Letters to the Editor. 

yi he hiiitor does not hold himself tesponsible for 
opinions expressed hy hts correspondents. Neither 
can he undertake to return^ or to correspond soith 
the wntirs of rejected manuscripts intended for 
this or any other part of Naiurk No notue is 
taken of anonymous commit ntcaitons.] 

Dampier’s “ Discourse of the Winds ” and the Dis- 
tribution of Wind on the Earth’s Surface* 

I “ \'\)yagcs " .irc well known, at any rate 
by iiiime, but ins “ Disconise of the Winds ” is seldom 
leh'iied to it is, houe\er, well worth eaielul 
examination and, so fai as I ean judi^e, (ontains as 


rule are not of the type who place their knowdedg 
on record. With the “ Discourse ” Dampier publishe 
maps of the hemispheres in which his observations an 
summarised. 

For his pui poses he divides the earth’s surface mt( 
four legions, namely, the two tiade wind areas anc 
those to the north and south of them 1'hese latter h( 
calls the “ Regions of Variable Winds ” The direc 
tions of tlic tiades are indicated m the inajis by line' 
and arrows, but naturally and rightly the regions o 
variable winds aie left blank. 

No mduation is given of the directions of the wine 
on laiul, but wdiat he calls coastal winds, that is wiiub 
the direction of wdiu h is influenced by the proximity 
of kind, arc shown in some detail 

Parts of the maps an* heie reproduced (on the 



much information about the distribution of wnnds as 
any of the modern w'orks on the .same subject 

Jn this “ 1 )is( our.se ’ Dampier propounds no 
theories, but aims at setting down the general char- 
acter I'f the w inds enecmnteied by ships m all jiarts 
of the world, using for this purpose his own observa- 
tions, and such other lufoimation as he has gathen'd 
fiitim sources which he consideis trustworthy 

It must be reniemliered that in Dampici’s time 
(late seventi’eiith and cmly eightei nth centuries), the 
ships emjiloyed even for the longe.st voyagt's w'c'rc 
small, and tlu* direction and .strengtli of the picvaihng 
winds were mindi more impoitant to navigatois than 
they are at the present tune It is triu* that there are 
still plenty of small .sailing ciaft in various paits of 
the world, the captains of which are probably well 
acquainted with local conditions, but these men as a 
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original scale) which .show that "coastal” influence 
in the trade wind areas extends farther to the west 
{i e to lecwvard) of tlu' continents than to the east 

Although it IS imjiossibk' to determine a prion 
what the true wind should be at any given spot, it is 
not without intciest to consider what would happen 
m certain imaginable conditions much sirnjilet than 
tho.se actually existing, and to see whether in such 
conditions the air currents, et(' , w'oiild at all resemble 
those which are observed 

Starting with the earth as the only body m the 
universe, without rotation, and at a temperature of 
absolute zero, let its suilace be uniform and level, and 
let Its volume and that of ad]acent .space be divided 
into elementaiy conical cells proceeding from the 
earth’.s centre Let the walls of the cells be non- 
conductors of heat but transparent to radiation. 
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Now let this earth be warmed by a source of iieat 
equivalent to the sun, hut in the form of a distant 
ring surrounding it in the plane of the e(iuator. I.et 
the atmosphere be transparent to radiation and take 
Its heat onlv fiom the floor of the cell w Inch contains it 
In the. course of time the (ontents of eaJi cell will 
rcai'h th(' temperature of the floor, which will be a 
maximum at tlic equator, and will \ary as the cosine 
of the latitude to absolute zero at the poll's 

The barometric ])iessure in each (cll will be the 
same , were all the cells n'lnoved the atinosphi'ie 
would b(' in (siuilibrinm 'J he equilibrium, howc\ ei , 
would be unst.ible, and the least d(‘paiture from the 
original stratifiratioii ot density would (ause ulti- 
mately a (irculation to be set up, in wliuh, in the 
ab.senci' of tuibulence, warm .in would flow from the 
equator towanls the poles at high levels, w’hilc cooled 
air would travel in tlie opposite direction near the 
surf.ice of the earth A steady distribution of tem- 
jieratuie would be reached when each element ot the 
surfaci' lost by rarliation as much heat as it reteued 
from the .source plus that siipplnsl by the cucul.ition, 
and this distribution probably would not iliffet much 
fiom that which now exi.sts, though the fact that the 
ri'al atmosplieie is more or less opaque to long waives 
would intioduce a sort oi “ greem-house ” effect, and 
raise the mean tcmperatnie above that appropriati' 
to jierfect tianspareni-y Again if thi‘ im.iginary 
earth were completc'ly covered by a deej) ocean, a 
separate circulation would be set up in the latter, and 
the tempeiature distribution w'ould be somcwluit 
modified iii the direction of greater unilormity 

Sinee llu' ciKTgy of tlu' circulation is (KtivchI from 
the soutce of heat, thei’o will be no change of piessure 
due to the velocity, and supposing lor the moment 
th.it the air is im onqin'ssible, then in the nearly 
horizontal patli which constitutes the' greater part of 
each sticam line circuit, the' cioss-.section velocity and 
dynamic head for each will be constant, though not 
necessarily the same lor ditlerent streams Ihi' cross 
.section of the' ascending and descending parts of the 
streams will bc-ar to the crc'ss sc'ction of the hoii/ontal 
part the ratio of the length ot the eartli’.s qn.uliant to 
the height of the* liomogeneous atmosphere, and thus 
111 tlie neighbourliood of the poles and the ecpiator 
theie will be a small increase of prc'ssure The form 
of the stream lines clue to temperature circulation in 
a spheriial shell is indicMtcd diagrammatic ally m 
Fig 2 . 
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As icgaids the* distnbiitioM of teinfieialiirc', the 
results would Ik* mm h the same whethei the c'arth 
were .stationary or rotating, but the chu'i tioii and 
\elocit\ c-f llu- wnul refc'ired to ,i fixed point on the 
solid sui-face would be \ ei y dilteieiit lu tlie two cases 
If. in the alxsencc of suit.icc' fruAion, the eaith wi're 
given its presi’iit angulai velocity the a])paicnt wind 
would h.ive an easteily conqioiu'iit of about looo 
miles per lumi at the equator while at the pole's Hume 
would be .1 calm If, on the othei hand, when the 
rotation w.is st.nted, the* air was givc'ii the same 
yelocity as tlu* siirt.iec* umh'i it, the a])p.irent wind 
would vary m din'ctioii and tone m a pc'nod equal 
to that of tlie cm ulation 

In the real atmosphe-rc', the eftc'cts of tuibulence, 
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viscosity, and surtace friction will I'lisiire tli.il the 
average velocity of the .ippareiit wind .sliall m no 
place exceed 30 01 jo mik's pc-t liour If uniesisli'd 
air passes from lat \ to \ ‘ a\ the change of the Imeai 
speed ot the* ground umh'i it, / ( tlie ch.iiige m the* 
F or ^V component ol llu* .ipp.iieiit wind, is 
I^ JlX(i - sm X) hne.ir veloiitv m longilude, and if llie 
a])jiarent wind ic'in.ims eoiislant, it shows tliat surl.ue 
fiiction IS sutiicu'iit to aiii'h'i.ile or ii'lard tiie atnio- 
splu're bv this aim'uml in the time l.iKeii in eoveiing 
the distance Iv^X In the e.ise o( the e.iith, this 
would inqily that it the cm ulating vclot ilv (/ c the N 
or S (oinponciit) rs 15 m [) h , suiface liu (ion sulliees 
to cliaiige the* spoc'd o( the' ajrpaieni wind bv' about 

1 3 m p h pel hour lU'.ii the poles w hilc' 111 lat jo'tlie 
corrc'.sponding change woiiKl bi* sonu'what less lhan 

2 m p h. per liour 

Oil the imaginary scxisoiiless e.irth, tlu' avcn.ige 
wind woiilcl cvervw'heie in* a di'lmitc' fiincLiou ot llu* 
Lititude and coelhcieiit ol fiu turn, piovided that Ihe 
going and retninnig parts of the (iictil.ilion did not 
mix on the jomuey, and 111 low' l.ititudes this would be 
true even w'hon the ellec (s ol ( 111 biilem e wi'i'c* taken 
mto.'Keouiil. JAiiiher noitli 01 south, howc'vc'r, the 
hot and cold stieams would become iiitf'i woven iii 
c'ddies tlu* foims of wluch arc' incalcnl.ible, though the' 
avc'iagc winds would always be either (10m X and F 
or vS and \\' Thus il might be ('xpei led tli.it thi'ro 



C 

111, 1 — \A, C noil ir I oiiihii tint; pi iiultink HU, Viiiiiil.ti liotwitcr 
tii>ii«li C', A\o .im! I nia u,ii( r t ink 


would be calms at the eipiatoi, moder.ite and regular 
tr.ide winds lor some (listauce on eitliei side, and 
bey'ond tlu'.se, irregulat winds, tlu* intensity ol which 
incre.iscd with the j.ititiide 'I'he baroiiu'tnc pressure 
would be nearly constant except m the eddies, and 
there the VMiialion of pressuie would depend, not on 
till' actual velocity of the apparent wind, but on its 
dilterencc liom the' avc'rage for tlie bititudc* 

Such a description with inodihcalicm depending on 
the seasons, the prc'.seiice of moisture in the air, and 
oil the distribution of laud and water agrees vvitli the 
aveiage conditions on the real earth Dampicr’s 
maps show that coastal inlliu'ncc may bi' sensible 
tliroiigh 10 ’ of longitude* or more, and it may be 
guc'ssc'd that the direction of the monsoons is 111 some 
way iiitiueuced by the great area of kind lying to the 
north of the parts where they blow 

'I'hcie IS not much mlormation avaiLdile concerning 
the* wind structure of the atmospheic on the borders 
of the Track's, ami .1 propei iiu ('stigalioii of this 
subject would form an important addition to meteoro- 
logical science, but such an investigation would 
icq Hire more tlian one Chfilliii,S!t>y c'xpeclitioii dev'oted 
to the exploiation of the up])cr air instead of the deep 
sea 

I^xpcditions of this kind aie not hkc'ly to be under- 
taken at the* presimt time, but some notion of the 
raanuer in which the 'J rades brt'ak uj) might be 
gamed bv an experiment sm h as is indicated *111 
log 3, where .1 thick circul.ir mct.'il jilalc*, provided 
with descending tfangc's at llu* urcuintetem e and a 
thick central axis, eanies a sh.illow ciicular tank 
coiitaimug fluid The ll.iuges dij) into a circukir 
trough of w'arm watc'r while* the axis is kept cold. 
If the appaiatus is st.itionary, a circulation is set np 
m the tank ol the type shown m Fig 2, but if it has 
an appiopnatc angulai spc'cd about the axis, the 
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conditions will have a certain similarity to those 
existing' in the atmosphere. Tlie diiterence m the 
Oiaiac tiT ot the < in illation m the two cases could 
bcaicilv tail to some useful hints 

Another ilhislr.it loii of the kind of Jknv to be 
tefl near the bordeis of tin* Tuules may be 
obst'rx ed (althout;h the analop[\ is not so close as m 
the expi'iinient) whenever a current of w'ater Hows 
int(j a ])tjnd I he cciitml ])art of the stream continues 
on its conise for some distance unbiokcn, but the 
inarj^niis .iie bordeu'd by eddies, which (looking down 
stream) aie iight-haiuh'd on the right, and left-handed 
on th(‘ left side, and (onsist ot e([ual volumes of water 
lioni th(“ stieain and from the pond wrapjied together 
affei the fashion of a “ roly-jioly ” pudding When 
once foniu'd, they have a certain life ul their own, and 
follow eiititu ( onrses, often generating secondaiy 
(‘(Idles further fioin the mam stream In general 
their hte is short, but o( casionally veitu.d c omponents 
in the (low ot the mam stn'.tm give use to components 
111 the eddu's paiallel to their axes, and m such cases 
the \oitic(‘s ma\' be sustained and intensified 

Much the s.ime soit ot action must be going on at 
the holders of atniospheiic currents, and it must 
hai)})en. especially m the turbulent regions, that 
eillier on account ot (he general ciiculatiori or from 
local cause's, waim an will sonudimes uiiderbe colder 
strata, and this is wdiat is reepiirc'd t(3 prokang the life 
of eddies oi vortuc's with veilual axc's 

It ma'y' be .said v\ ith .some conlideiic e that tornadoes, 
sand pillais, and vcatci spouts are due to kxal causes 
of this kind, and it seems highly piobablc' that the 
deep baiometiK' dc'iu'essions which acconijiany the 
grc'iiter storms have' a smnlai oiigin depending on 
inversions of level of tlu* geneial ciiculation In 
relernng to waim and udd stiata, the temperature 
must be su])j>osed to L)e compared .it tlu' same altitude 
since, so f.ir .is tluM inomctj ;c le.ulmgs are concerned, 
the upper .iir is ,dwa}s coldei than that near the 
ground ' A Mvliock 

<) Iknmg Ciescenf, Jcxeter, 

August 10 


The Conditions of Sex-chance in the Oyster 
{Osirea edulis). 

In the issue ol Xvtuki' foi August t 2, ]> jij, 
and m scveial piev ions numbers, I)i Oiton li.is given 
some mteiesting inlorm.ition conccinmg tlu' old 
<luc‘stion of the bleeding li.ibils of o^stcis. tspc'cially 
sex-(hang(‘ and its eonditions 'I his pioblem h.is 
l)(‘en discussi'd iii a ceilam mimber of ancient tieatises 
(l).iv .Pile, \ .111 Ileneden, Lacm/e-l )ntlners, Iloek, 
etc ), blit has been but little investigatc'd in the 
course ol the List few veais Dining my work at the 
D.imsh Ihologic.il Station I have, smec' uiic), been 
making experiments and mvcstigalions on the biology 
of the oyster m tlie Limf)oi(l As mv'- results in 
several respect-, rontirm and amphly those of Dr 
Orton. 1 will gxVL; here a short account ol some of 
the most imporLant In tlu* ' oiirse ol the winter a 
more detailed jrapiT will probably be published m 
the De]H)rt of tlu' Danisli Ihological Station 

Dr Orton conlirms the observation, made by 
Mobiiis, that m European ovstc'rs a spiecimen directly 
af<rer breeding produces sjiermatozoa, ami 1 fully 
agree with him In sc-vcral cases 1 have proved, 
throiigli ex]X‘iimc'nts witli oysters, m the shells of 
wdneh a little hole had Ix'C'U bored, fhaf an o\ster m 
the course ol les.s than <i week ( hangc's from a female 
to ,i male 

itr. Orton further mentions the ihteiestmg fact 
that he has bec-n able to state that an oyster born m 
was s])awming already m , this phenome- 

NO. 2762, VOI.. I 10] 


non he ascribes, and very rightly, to the higli tempera 
ture of tlie .summer i(^2i . I have investigated severa 
thousand oysters in the Limfjord . the younges' 
fem.ile found by me was at least three years old 
which is no doubt due to the lower temperature o 
the Limfjord Xeither did I evc'r find tha( oysten 
had ripe spcimato/oa m tlic summer m which the) 
vvcie born , m the Limfjord that phenomenon onl) 
occuis m till* following summer hormeilv flu 
earliest time for an ouster to brec'd was much dis 
cussed If vve ex.imme from whc're the diltercMit 
authors liave obtained llunr material, it appears that 
those who .idvocatcd early breeding had got their- 
from Southc'rn I'lance, wiiilc* those who advocatec, 
two to thiee ye.irs as the age foi bi ceding had hac' 
ni.iteiial from the Knghsh Ch.inmd and the Nortli 
Se.i 

From my expcnmc'iiis, and fioin the study o. 
picvioiis ji.ipeis on this subject, I h.iv c* come to the 
conclusion tliat the' cluiation of the' male stage' depemh 
on tempeialure, so that the colder it is the longc'i (he 
st.igc' lasts At the' temjK’iatuie wine h oidm.uily pre- 
vails 111 the Limljord m July), this stage wih 

last three tea lour years The oystc'r, therelore, 
bleeds for the first time (the first stage being the male 
stage) when it is thicc to four years old. lurthc'r, 
every single ovstc-r mdividual iii ordinal v circum- 
stances ot lemjier.itnre biccds only evei \ third 01 
lourth yeai, in especially cold ycais still less olten, 
111 warm ycats more' often T'ht'sc' pheiiomen.i, 
together willi the shortc'r duration of the female 
stage, exjilam the fact th.it 111 a ceitaiii mimbci ot 
oysters in the' Limfjord we always liiid only .1 lela- 
tivcly small jic'rcentage ol Ic'iu.ilc's This hkc'w'isc 
explains why the oyster bicods more spatim^ly the 
fiirthei noith il is, and decicase.s regularly m nuinbc'r 
without any shaip boimdary-lmc 

I he brec'ding ol the oyster is m .it Ic'ast thiee 
respects mllucnc cd by tempi'r.Htuie A high ic'mpeia- 
tiiie increase's tin' number of times an o\stc'r may 
bleed in its hfi', it shoitens (he time which the- breed 
passes in the mantlecavc ol the mother anim.il, and, 
according to Hagmeier, it shortens the peLigu. l.irva 
^tage K. Sparc ic. 

Copenhagen, Si'jitcmbcr 5, 1922. 


Rise in Temperature of Living Plant Tissue 
when infected by Parasitic Fungus. 

WiiiLh engaged on some work coniu'cted with the 
exjiort of citrus fruits fiom Scmtli .Africa to Lngl.ind, 
we have' come acro.ss a point of inh'iest to pl.int 
pathologists ,ind bacteiiologists which would sec'm 
worth rc'cording at this stage 

In mvc'stigatmg tlu' effects of inoculating oianges 
and grapefruit with Ponct/ltioit dt^ilalui}/ we found 
that a very dcdimtc' rise' of tcmperalurc' took place 
m the mfected tissue' We aie not aware' of such 
an obseivation having bc'c'ii m.ide bcfoie m connexion 
with the invasion of plant tissue by a paiasitu fungus, 
and it will be mteresfmg to ascciTam wliether a 
similar use of temiier.iture takes pl.icc' m .ill cases 
wheie living plant tissue is attacked by paiasitu. fungi 
or liactena 

To what extent direct reaction of the host is 
responsible for the rise of tenijicraturc is still to be 
determined , ceitninly no rise of tempeialure w.is 
observc'd wlion the host tissue was killed jirior to 
inoculation Mercuiy-m-glass tliermometeis vvcu'C 
used in making these obsei vations, hut llie employ- 
ment of thermo-electric apparafus will natiiially be 
necessary to carry the investigations furthci 

This observation of ours would seem to open up 
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an entirely new field research by botanists, and 
it is probable that it may hav'e an important bearing 
on the problem of fruit and vegetable transport and 
Storage. 

An account of the expeiiments undertaken to 
illustrate the above will be published in due course 
1 P> Poi.i ICvws 
Mary Port, Ev\ns 

Olfice of the High Comimssioncu' for the 
r n ion ot South \frica, 

Trafalgar Scpiare, London, September ii 


Coral in Medicine. 

lx the serious contributions ]>ubhslied in recent 
issues of Nati’kj, on the subjc^c t of black coral, no 
one seems to ha\r rememberc'd that in the' “ Mciclu in 
TiialgiT lui ” MohOre m.ikcs Sg.uiaielle olicTaincdicnial 
cheese to Perrin for his mother, thus 
Du fromage, monsieur ^ 

S Oui , e’est un fromagc' yu'cpare, oii il c'utre dc' 
I’oi, du corail et des perles, et c|uantitc' d’anlres chosc's 
prc'cicMises 

And Sganarelle’s last words aie, “ Si elle ineurt. nc* 
manquez pas de la faire enterreu' du micniv ciuc* vous 
poiirrez ” f' Jkffhi v Bi.1,1 

September io 


Biography of Sir Norman Lockyer. 

Miss Lockvi k and I aic jirc'paiing <i biography ot 
iriy husband, Sir Norman Lockvei, m a foim winch 
1 ho])(‘ will m.drc' it not onl\’ ol interest to his m<inv 
friends and admirers, but also a contribution to tlie 
scientific litciatuie of the ym.'sent d<iv If any 
readcM's ot JSatuki. ha])])c“n to possc-ss letters from my 
husband, 1 should be grc-atlv obliged if they would 
give nu* the' opportnmty of seeing them My olijcst 
in making this lecpu'st is that any mattcus of general 
inteiost which thcicliy come light might bc' incoi - 
yioratc'd m tlie work 

file lettois would not be <iiiotcd, exccqit with the* 
peiniissioii of tlieir owneis, and would bc‘ rctuinecl as 
soon as the n coiiU'iUs Itad been noteci 

T M\ks locKyru 

Salconibe L’egis, Sidinoulh, 

SeplombcT 22 


Harpoons under Peat at Holderness, Yorks. 

A I tlie 1 C unit meeling of the Pailisli Assoc iation 
at ffull llic^re was a yery luely diM.ussion at Section 
ft about some harpoons said to liavcbecm found uiulei 
jii'at in Holderness May I ask >011 to be so good 
as to spaic a little spaecy 111 'Mdei that I may sa\ 
niori‘ fully what time prewented me tiom saying 
then ’ 

There’ is a doubt cd»ont the anlhcMituity of those 
haipoons Ml f Slu-ppard believes llu'in to ha\e 
been made by the siqijiosc'd tinder , Mr A I. 
Armstreang, wdio introduced them to tlu' meeting, 
belic’ves tlumi to tie genuine. 1 also believe cme of 
them to be geiniiiu;, the .smaller of the two. about 
the other I am not so sure. Put 1 expressed no 
opinion as to whethc^r, if gcunime, they wcie found 
locally or not, since 1 ha\e no means of forming 
an opinion It is pcassiblc that thev — <n the smaller 
of the two- -u ere found m archmological excavations 
abroad, and a hctitious site m Yorkslnrc’ gi\en to 
them later to enh.'-ice their interest 

Mr. Sheppard cimte rightly says that the discovery 
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of a flint axe of a certain type “ in the neighbourhood " 
prov'Cis nothing Jhit I understood that it was found 
under a depth of pcMt In type it is Campignian, 
exactly what one would exfiect to find associated 
with harjioons ol ccirK' lu-olithic t\ pe 

Thete can he lillli* doubt tlial in lloldc'rncss exist 
leinauis of the e.iily nc'olilhii age. rc'mains which are 
older than tlie Long Pairows Vpart fiom surface- 
finds, the pile-dwellings 01 plalloiins at idiome are 
evidence ol the cxisleiKo ot habitations tlieie winch 
seem to bo lU'olithic' , they contained stag's-lioiii 
axes of a w’cll-known eatiy iieolithu type - -though it 
IS true that type snrv i\ ed 1 ighi Ihiough the neolitliic 
period on lhc‘ coiitnu'iit llic'ie is thus no a priori 
reason foi rejc'cling the h.H[>ooiis, thc'V' aie just 
what I have always cxjh'i Ic'd would be- tound in 
I ioldei nc'ss 

Mowevei. wc' cannot ii'^c- siis] c’cl maleiial as 
evidence', and tlu’ best thing to do is to go into the 
fic'ld and tc'sl It It Mr Viinstioiig will find a site 
whc're Hint (lakes and imph'ineiil s aie to bc' found 
under the {leal in siillu u'lit iiiiinbcus to justify 
digging, I will conu’ and biim.; a sjiade witli me 

() (1 S CrvvvI'OKI). 

Ordnance Survc'v Ollicc', Soiiiliamptoii, 

Si‘j)tc‘inbc'i fS 


A Curious Luminous Phenomenon. 


I iiisirvri to liesjiass on \oin sjiaec’ in dc'scribing 
,ui observation winch may be inoic' common than 
1 siqipose 

While standing about twentv yaids fioin the sea- 
shore and looking due south out to sea, the horizon 
and a regujn slightly idiov e it (c'levalion only aboul 
1' 01 2 'j wc'rc' lit up by .1 hunt wdntc^ light which 
extended later.illy ovei a sc-gmeiit subtending an 
angle' of .diont jo 

llu' conditions nndc'r which this light was seen 
weu as lollows rime, 715 '’^! . stiong from 

the' wc'st, bunging up a good < 1 - .d ot low cloud and 
\ei\ fine' ram in tlu' air ( aiFiiig bad \ isibilit ; sea 
iMtliei longb with loin lines of bieakc'rs at du' shoie 
I he' appeaiaiices of the light WeiC' Hot tlu' same' to 
my wife' as to mvsc'lf Ih i niii>i ession of it was lluit 
it wMS .1 light which she 'law onl\ if lu r c'vc'S followed 
It. yet it coiisislc'd of a long strc'.dv of light paialU'l to 
the' hoii/on with a break in it and then another 
sm.dl stic'ak Mv nnprc'ssion was that of a light 
winch appc'au'd to llasli up ovei tlu' hoiizon, sub- 
tc'nding the angle's alu'adv iiotc'd, the* flashes not 
siic'cc'c'dmg c'ach other rc'gnlailv 1 had the fcclmg 
that mv C'VC'S had to bc' pist nght for getting the 
nnpii'ssion at all 

\s to the cause, I think we can ('hnunatc that of 
distant lightning , llu' weathei had not bc'C'u foi 
many dav of a thundery t\pe, and it is unlikely 
that distant flaslic'-, would light up a streak of the; 
distant sky c'lnlnacing such a widi' lalc-ral angle and 
vet be ic'stric tc'd to an eh-vatioii of not more' than 2 '”'. 

The sky above' the hcni/ou w.cs d.irkly and um- 
iormly c londed at the' tune, so that the hcui/on was 
baic'ly visible, but wdutc'-capped waves c:c)uld be 
seen far out at sea The brightest objects in ^le 
fiekl of view wc're the lines of bicakers at the shore, 
and it may be that the retinal imagc-s ot these being 
veiy near* to that of the hoti/am weie tlu' cause of 
the phenomc'uon l^erliajis some ic-adcrs of Nai'URF 
are familiar witli tins sort of c)bsc'rv ation and will point 
to the obv'ious cause; S R. 

Aldvvick, Sussex, 

September 16 
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A Fifty-foot Interferometer Telescope.^ 

Jiy Dr. GiioRt.j E. Haik. Eor.Mem.R.S, 

aiviular (liaiiR-Ur of .1 star ^\a^ measured for } 21.000,000. 270,000000. and 400.000.000 miles re- 
1 the iirst time 1 )\ Mi. hramis G. J’easc at the | spe«ti\ely. 'I'liese stais are all m the ;-iant sta;^e, with 
Mount Wilson Ohserxatorv on Decemher 14, 1920. i densities ran^inf,^ from o-oooooi (Antares) to o-ooo2 
with a 20-loot Muhelson mterferonieter attached to j (Areturus) 'I'he Sun. a dwarf star 866.000 miles in 
the loo-mdi redeamy telescope. The method em- 1 diameter, m a mu( h mote advanced state of develop- 
plo>ed IS due to ITof. .Midielson, who had adjusted i ment, has a density of 1-4 (waiter = i). 




Ik, j -r/) fo..i iiiitif* loiiK-iLr ulos. iipt. Toi till Miunit W'lKon Ol»('i\.aorj 
M.. 0 . 1 Mcn lioiii ill. •Miiiili, '.li.iftiiii; in.n.iMi lu}ll^e th.-a to^-rs Oil mstniiiK nl uIilm i..jt 


the interferometer and tested it on stars dunii" the 
previous sLimmei . with the assist.ime of Mr. Pease. 
Since that time Mr IVasc has measured the diameters 
of lietclyeuse. Aiaurus. Aldeharan, and .^ntares On 
the basis of best available values of their parallaxes, 
the coircsp'Siin^^ linear diameters are 215.000 000, 

1 niP siilivl.iniK of thi'. .HI til If w.i'. (i)iiiimim. it<<l Sfitu'i* V "t tl o 
Bnti'.h As^oci.itioii al Hull on M^iwi iv, Si pi ii,b\ Prof H H luriui, 
uiio sL*.wc<l lh( plioto^r iphs of tlif m td<\ on thn ''tro n 
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It w’oulfl evidently be of ;:reat interest to measu 
the diameters of other stars, of various .spectral type 
beiaiise of the direct bearin- of the results on tl 
problem of .stellar evolution Unfortimatclv , veiy fe 
are within the ran.^e of the 20-loot interferometer, ai 
neither the tapaaty of the telescope mountin,!; nor tl 
width of the observin.e; aperture in the dome will perm 
a larger instrument to be used with the loo-inch r 
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flector. Immediately after the first su( cessful measures 
h\' Mr. Pease, l)oth he and 1 made se\eral de.si<;ns 
ol larye interfeiometcrs with independint ecjuatnrial 
moimtinL's, liut their ( ost would have been too ^reat to 
warrant then eonstriution It was aKo thoui^ht ad- 
visable to postpone liirther instrumental dewlopments 
until the> i ould be undii taken in the h^lit of prolonged 
experieme with the 20-foot intin leiumeter 

The method has sun e proved so siuiesslul, and its 
wider ap])hcation so desirable, that the mei'liannal 
pioblem has rdentK lieen taki'n iiji anew. Optic allv 
tlie 20-fooL mstiument leaves nothinji to be desired. 
The new instrument is therefore simply a kireer Muhel- 
son stellar interferometei adapted lor the olisi nation 
of fainter and smaller stats. embodvin_L( no new optical 
features, but rarrital liy a mountinu so simplilied in 
desi^ll as to leduce the cost ol construction to a miiii- 
muni Mv spec ificaticcns foi the* monntimi, wine h b.ive 
bec'ii imiirovc'd in certain respec'ls and developed into 
working chaw m^s by Mi. PcMseand Ins as-,oc lales m the 
Oivision ol Instrument Oesi^n ol the Mount Wilson 
Observatorv , ( all for alight but verv ri^nd skeleton aiiclei 
about s4 feet lony and 10 feet deep at itsc entre, where its 
c ross-section is .iboiit 4] feet (Tiys. 1 and 2). 4 'his is to 
be built of standaid steed shapes, cut to lcni,Mh at the 
mill and riv cted to^ethc^r on Mount WhKon 'fhe ;;nder 
will be bolted to a heavv plate tarried bv the ujiper ex- 
tremity of the polar axis, which is a shoit steel loryuny 
turnine in standard roller bearinus, mounted on the 
upjier face of a massive concute jner. The polar axis 
passes through the centre ol piavity of the pirdei , thus 
assiiiin” its balance in all positions A wotm-year 
sea tor of lony iMeliiis, bolted to the yiiclei, is diivcn 
b\ a worm connected with a driv iny-tdoc k fixed ncsir 
the north fac'c of the pier 'I'he ranye ol motion in 
liyht astensioii is 1 1 houis east and west, thus allovviny 
amide time lor the observation of a star when near its 
meridian pa^saye 

The optical paits comprise a p.iraboloidal mirioi ol 
iiulies aperture and about 15 Icc-t loc.il lenyth. 
menmted within the yirder.as shown in the illustrations 
'flic tw'o outer plane mirtois, e-ac h 15 im lies m diameter, 
moLintcal at 4s on carriayts which slide alony rails 




bolted to the upper lace ol the yirder, receive liyhl tioiii 
the star and ntleet it to two similar 45 ’ jilane minors, 
fixed in position above- the- ^^Cvimh mirror, to which 
tliev send the two paiallcl beams These are retuiiucl 
as ccciiverymy beams towaid the foc'iis. but are intei- 
c-epted bv a (Newtonian) jilane minor above the 
c'cntic of the yiidcr. whicii sends the hyhl to the local 
j)lanc. Ill the diiec'tion ol tlu- not th pole- 'I'he obstiv c 1 . 
sc.itcd on a platlorm canied bv the yiiclcr. makes the* 
neccssarv adjustments .md dctcimincs the v isibihtv 
ol the Intel Ic'ic'uc c- Innyc's c on espondiny to various 
settiiiys ol the- oulci 4s minors, w hic'h are pci iodic allv 
mov ed ap.irt by a sinyle lonysciew driven bv an clectiic 
motor 'fhe distanc c between tlic-sc mniois, when the 
fiinyes disapjiear c’omplctclv . yivcs the- anyular diameter 
ol t lie slat 1 1 the mean w av c deny t h ol it s liyht is know 11 
'I'o reach stais north or south of the ec|uatoi. the 
two outc-r 4< mirrors aie lot.ited simultaneoiislv bv 
svnclitonous motors about the axis jominy their c eiities 
In tills wav .inv stiir fiom the pole to 40' south dec hna- 
tion (.111 be obsc-rvecl when m.u the meiidian 

Thiouyhout the dcsiyn pic-cautions have- been taken 
to reduce the amount of larye and expensive maehme 
woik to a minimum 'fhe yinler need be onlv ajiproxi- 
matclv stiaiyht. .is the r.iils. c ,uc‘hillv planed in 12-loot 
lenyths (the limit ol our plan(.r lu'd). will be optically 
liiic'd uj) bv adjustmy sciews 'I'he final compensation 
lot lenyth ol p.ith will I'c ellccted bv a shchiiy wedye.ol 
the tviie clcsiyned bv Plot Muhelson lor the 20-loot 
interferometei ('ompaiisoii Irinyes, adjustable lot 
visibihtv. will be provided as an aid to the obseivci 
'fhe instrument will be coveted when not in use liy a 
sheet steel house with double' walls, the upper jiart cil 
which can be* 1 oiled awav lonyituchnalI\ b\ an elec tin 
motor 

'This intei lerometer should jiermit the measurement 
ol nioic' than thirt> stais hiiyhtei than the louith 
maynilude rc-prc'sentmy a wnlc- ranye of spectial tvjjc-s 
It Is now iindei c oiisti iic tion in the mstiument and 
ojitic.d shops of the Mount Wilson ( )bserv atoi v - 

' ' I <,i I l)ti( 1 11 KimiC oMhi -.> Iiiiit inlt il( mmi CO anil It iin tlinil nt iii>i i i 

I tioii, -I i On (li iptiT I'll “ C.i uit St Its ” III 111, \Mit. iX n I ' 111 liouU " 1 lu 
I Xiu in.uui' t, \ u u( <1 111 X M 1 hi nt |iil\ II, p ’ I nil ill t Ills an .cimii 
I In Vl.'-Ni Vli. In Klin. I’l i-i , uid \ii> li ni ill On Islri'pln^util Ji‘unuil 


Motorless or Wind Flight. 

Bv Jh S. Brodetskn 


[ ) KCl'^XT ac'hievt'inents in motorless lliylit, vaiiously 
J'X dc'siynated as and sai/nig, have 

attiacted considerable .itteiition, and much discussion 
has aiisen as to the practical and milit.irv value ol 
this new dev c'lopmi'nt. as well as to its sc ic-iitif c' 
siymficanee \Mule ni.inv authorities antic iji.itc: 
nothmy more than the enieryeiice ol a new “ sjiort.” 
and asciibe little imjioitaiiee to inotoilc'Ss Hiylits, 
others of a moie imayinativ e turn ol mind loresee 
yreat possibilities in this tvpe ol aeri.il naviyation. 
The motoiless llvmy machine has even been pro- 
claimed as heralclmy the doom of the enyine-driv en 
aeroplane ! 

It i.s eertainlv preinatuie to .ittempt a loreeast of 
the future ol fle-ht in a ylidei 'fhe art ol ylidiiiy is, 
of course, older than that ol Hiyht in an eiiyinc-diiv cn 
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machine; falienthars exiieiimcnts with yhclers vveie 
made more than a yeneration ayo. lony beloie anv 
aeioplane c'ontaininy a motor lose into the an and 
executed .1 real lliyht But Lihenth.d, I’lh'hei. 
( hanute, Orville Wriyht. and others were not able 
to st.iv aloft m a ylider mou than a lew minutes , 
vvhc*rc-as diiriny the recent competitions in (leimany, 
Alartens remained in the an nearlv thiree-cjuaiters ol 
.in hour, and llentzeii st.iyecl m the- air two hcHirs, 
and l.iter three hours, [ic i lorniiny evolutions ol 
an intiuate character. It is therelore clear that 
the art ol ylidiny has entered ujion a luwv phase, 
and lhc‘ scientific, problems involv'ed merit careful 
discussion. 

As alreadv indicated, theie is considerable diversity 
in tile n.inies yiven to the fliyhts thus carried out 



484 


without th(“ aid of a motor. All the three namcb 
mentioned above are really unsuitable. The term 
j^lidinu IS reminiscent of descent in an aeroplane, 
while tlie real interest of recent events has been in 
the fact tliat pilots were able to stay in the air \ery 
lone; without the help of a motor, and in fact per- 
formed climbing feats. I'he term soaring; h less un- 
suitable, but it su,U”ests climbing as the essential 
tiling, whereas, m realiu , horizontal flif^ht in a {glider 
ih just as different from aeroplane tli>^ht as climinn" 
in a ji[lider. Finally, sailing is quite inappropriate 
as a description of the flight in (jnestion. Perhaps 
the term 7vi)ul~/hgfit is a really .suitable name for 
flcing without a motor, as distinguished from eugine- 
jhghl in an aeroplane. 

The wind is indeed the main instrument of motor- 
less flight Whether birds and other natural flyers 
do or do not derive energy from the air in .some' mysteri- 
ous manner of which we have, as \et, no knowledge is 
a question that does not arise in the present conne.Mon. 
The successes achieved have been the outcome of care- 
ful study of design and of movements in the air. In 
construe tion tlie gliders used look like aeroplanes 
without engines, and the determining factors in the 
•flights were the various tvpes of winds that blew while 
the machines were in the air. 

It is clear that in a quiescent atmosjihere the net 
result of any motion through the air m a motorless 
machine must be a diminution m the total energ) , 
i e. m the sum of the kinetic and potential energies. 
It follows that in the absence ot wind, real flight, 
namel) , flight in which the machine maintains its level 
lor some considerable time, or rises still higher above 
the ground, is not jxissible without a source of energy 
like an engine. It is the pre.sence of wind tliat puts 
m the hands ol the pilot a source of energy, which 
can lx* used to neutralise the loss of energy involved 
in motion through the atmospheric resisting medium. 

.Vlthough It should be obvious that the wind must 
be upwards or unstead v in order to supply this energy, 
It is necessarv to say a few words about the ca.se of a 
steadv hoii/ontal wind, sinc'e it has been (lainied that 
“once the airman has left the ground he gets his 
energy from Ihe wuiiL which may be Ic-vel and steady.” 
This is not correct, as can be proved cjuite simply. 
If we write down the equations of motion of a glider 
through the air under the action ot gravitv, we get 
three tv pes of terms ■ 

(t) Accelerations in terms of the motion ot the 
glider relative to the earth ; 

(2) Gravity compement^ ; 

(3) Forces and coiijiles due to lUr rcNistance, these 
being functions of the motion of the glider relative 
to the air. 

It IS useful to write the first terms, the accelciations, 
with reference to the motion of the glider relative to 
the air. When this is clone for a steady wind, the 
resfllting equations are exactly ot the same form as 
if there were no wind at all, since the movdng “air 
a.xes ” move uniformly as seen from the ‘‘ earth 
axes.” This means that when there is a steady wind, 
we get the actual motion of the glider as seen from 
the earth, by adding the velocity of the wind to the 
motion of the glider in still air; in other words, to 
an observer travelling with the w'ind, the motion of 
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the glider would not reveal any effects that c:an be 
attributed to the steady wind. 

In a horizontal steady wind, therefore, real flight is 
no more possible without an engine than in absolutely 
windless air. Any argument that leads to a contrary 
conclusion must have a fallacy somewhere, if we are 
to have any confidence in the principles upon which 
all our mechanics .ire based. It is true that a steady 
horizontal wind can be used as an aid in gliding. 
Thus, by pointing his machine into the wind the pilot 
can get off the ground with less initial speed than m 
still air. Further, when the machine is already in 
the air the pilot can, by pointing it with the wind, 
increase the horizontal distance trav'elled before 
reaching the ground again. But a steady horizontal 
wind cannot make tlie machine stay at the same level 
in the air for any length of time, or climb. For these 
purposes the wind must be upwards or variable. 

If the wind is stendy. but has an upward component, 
it helps in the attainment of real flight, which we can 
call wind-flight. Thus, if a glider is so conslrucled 
that in still air it pertorms a straight line glide with 
speed U at gliding angle B below the horizontal, then 
a steady wind of speed U, blowing at an angle 0 aliov e 
the horizontal, will keep the glider suspended in the 
air indefinitely, if it points into the wind And, more 
generally, if the steady wind has speed U' at an angle 
B' .above the honzont.al, where U' sin = U sin 
then the machine will fly horizontally with speed 
U cos B- U' cos O' relative to the earth, if it is given 
this speed initially against the wind. li U'sind'is 
greater than U sin 0, so that the v'crtical component 
of the wind is greater than the r.ate ol verticwl fall of 
the glider in still air, then the glider will climb with 
horizontal speed U cos 0 - U' cos O' and upward vertical 
speed U' sin 6^' - U sin 0. 

These results are simple and obvious. Given a 
steady wind with sufficient upward vertical component, 
a glider can perform real flights and make evolutions 
similar to those of ordinary aeroplane flight. 

It IS not necessary, however, to postulate steady 
upward wind. Il the wind is viiriable, and this is. 
of course, usuallv the case, energy can be denvecl 
from the wind, even if it is horizontal, or downwards 
This can be seen by a little analysis hascB on the 
ordinary equations of motion of the glider. Thus 
suppose that the wind is in a straight line, but of v arv- 
ing speed. If we write the accelerations m these 
equations m terms of the motion relative to the air 
w'e readily find that the motion of the glider relativt 
to the air is the same as if the air were at lest, and 
force per unit mass were given to the glider, m a direr 
tion opposite to that of the wind and proportional tf 
the acTcleration c)f the wind. If the wind rises steadih 
from zero to U' in time t, the motion of the glider a 
found by taking the air to be at rest and assuming 
that on each unit mass there acts, in addition to tlx 
weight, a force in a direction opposite to tin 

wind. 

If, then, the machine is pointed into the rising wind 
and the wind varies cjuickly enough, fl}ing become 
possible. If the wind is being retarded, similar pro 
pulsive effect is obtained by pointing the machiiv 
With the wind. It follows th.at in a fairly sudden gust 
which can be taken to consist of a quickly increasing 
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wind, followed by a quickly decreasing wind, the pilot 
can take advantage of both phases by pointing the 
machine into the rising wind, and with the falling 
wind. Quick manoeuvring is, of course, essential, as 
well as an intimate ac(piaintance with the mo\ements 
that are always taking pLue in the air. 

VV^ith more complicated variations in the wind, 
more comple.x results are obtained. It is now clear, 
howTver, that the future ot wind-flight is asso<'iatcd 
with three mam lines of study . 

(1) The motions that are ('ontinuall\ taking place 
in the atmosphere need to he studied, not only tlie 
meteorological wind phenomena as ordinarily under- 
stood, l)ut particularly the detailed air motions, th(' 
“ internal structure of the wind.” 

(2) f\Iotorless flight presents problems of design 
that are different from those of ordinary aerojilanes 
Tliis IS because tlie glider is a much lighter mathiiie 
than the aeroplane. Stalahty is essential, but easy 
control is a sine qua non, since so mucli depends ujion 
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taking as lull advantage as possible of any temporaM, 
and often unanticipated, motion in tlie air. 

(3) The rigid dynamus of wind-flight i.s also an 
important factor in the progiess of the art. Only in 
\erv exceptional circumstances can the motion of a 
glider be steady. Upward steady winds, or uniformly 
\ar\mg v\inds, are onl\ ol rare (ucurrenu' and brief 
dur.ition, and in tr\mg to pcrlorni real fhehl in an 
engineless machine the pilot imist make use ol .iny 
stray wind that comes to his aid 'I'he motion in 
wind-flight must ('onsequently be \ei\ \ariable. In 
tins respect wind-flight must neiiei.db dillc'r in 
e.ssenee fiom engirie-flighl in the lattei steady 
flight IS the rule, in the formei stead\ flight is bound 
to be a eonqiarativ e iarit\ The pilot niiisl there- 
lore learn Irom expeiienie and tioin ( ah illation to 
know vsliat to expect iiom his maclune under diffeient 
conchticjms The dMiamies of wmd-flight should he a 
fruitful subject of slucK both lor the a\'iator and the 
mathematician. 
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The Influence of the late W. H. R. Rivers on the Development of 
Psychology in Great Britain.^ 

By (hi.ARLLS S Mykks, C b.K., M .\., M.D, Sc.l)., F.K S 


A MOURNFUL gloom has been c'ast o\er the pro- 
ceedings of our newly horn Section Since its 
inauguration twehe months ago this Section, as, 
indeed, psychology in general, has suffered an iriepar- 
able loss tlirough the sudden death, on June 4 last, ot 
him who was to hacc jiresided here to-day. When 
only a tew weeks ago, it tell to me, as one of his Inst 
pupils, to ocaupy Rivers’s place, 1 ccjuld think of little 
else than of him to whom 1 hav'c owed so mucii in 
nearlv thirty yeais ot inlimale fricmdship and in- 
valuable ad\ iiT' , and I telt that it would be impossible 
for me tlien to prepare a jiresidenlial address to tliis 
Seetion on any other subjea t than on his lile’s wcirk 
m ps\chol()g\. 

Whlliam Raise Ri\ers Rners was born on March 12, 
1864, at Luton, ne.ir ('batliam, the eldest son ot the 
Rew 11 . V. Ricers, Mean c)t .St I'.ntb’s, Maidstone-, .md 
of JRizabeth, his wile, i/cV Hunt Many ol liis tatlier’s 
tamilv had lii'cn c)lfic.ers in the Na\ a laet resiionsible, 
doubtless, tor Rneis’s love ol sea \c)\ages 'Ihe 
father of his paternal giandtalhcr, Lic-utenant W'. T 
Rivers, RN. wais that biave laetilc-nant Whlham 
Ri\ers. R X . who, as a midshqiinan in the ricknv at 
'IVatalgar, was se\erel\ woundc-d in the month and had 
his lelt leg shot a\va> at the \ny beginning ot the 
action, in defence of Nc-lson or in tiving to a\enge the 
latter’s mortal wound So at Icxist runs the lamily 
tradition , also ac-cording to which Nelson’s last words 
to his surgeon were “'Fake c-are of \oiing Ri\ers” 
A maternal unde ot Riveis was Dr James Hunt, who 
in 1863 founded and was the first President ol the 
Anthropolugieal Sc)(ic-t\, a preeuisor of the Roval 
Anthropologic.al Institute, and irom 18(13 to i86(i at 
the meetings ot this Association strove to obtain that 
recognition for anthropology as a distinct Subsection 
or Section which w-as siica esslully won for psNcholog) 
by his nephew, who presided over us at the Boiirne- 

> From the presidential address delivered toScftioii J (Psychology) of the 
British Asscpcwtion at Hull on Sept. ii. 
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month meeting in igiq, "hen we were mere]\ a Suh- 
seetion of Physic )lc )g) . 

()ur “young Risers” gase Ins first lec.'ture at the 
age of twels e. at a debating soc let \ ol his iatlu 1 's jiujuls. 
Its suitjec't was “Monkess” He Wiis educated first 
•it a preparatoiy sc hool at Jhighton, and irom 1877 to 
iS8o at Tonbridge Sc hool 'J'heiic e he luul hopecl to 
proc'eed to Uambridge ; Inil a seseie altac-k ol enteiie 
ies'er compelled him to lake a sc-ai's lest, and thus 
pres'C'ntc'd him Irom comjieling for an c-nlr.inc c- sc holar- 
ship at that I nisersit) He matric ulatc-d inslc-ad in 
the Unis'ersits ol l.onclon, .tiicl enteied St Ikirtholo- 
mc-ss’s Hospital in 1882, sharing the intention of one 
of Ins hithei’s j)U])ils ol becoming an Aims dex'tor. 
Tills idea, howevc-r, he soon iehn(|uislu-d , hut, like 
his desire to go to Cambridge-, it was to lie rc-ahsc-d latc-r 
in hie " 

W’lu-n he took his clc-gree ol Pac'helor ol Mc-dicine in 
1886 he was accounled the soungest Bachelor ever 
known at his hospital Two \c-ars Liter he graduated 
as Doctor of Mi'dicine, and he spent these two and the 
two following sears in resident appointmc-nts at 
Chichester (1888) and at St. Bartholomews (i88c;) 
hospitals, in a brief periocl ol prisatc medie.d practice 
(i8c)o). and m trasellmg as ships surgeon to .\merF a 
.ind Ja[jan (1887), the first ol mnnerous suhseciuent 
VC )\ ages 

In i8c) 2 he sjn-nt the spring and eailv summer at 
Jena, attending the lectures ol iMickc-n, Ziehen, Bins- 
wanger, and others. In a diaiy kejit b\ him during 
Ihi-' visit to German) the following sc-ntc-nce occurs^- 
“ I Ims’c during the last lew weeks come to the c'on- 
clusicjii that I should go in tor insanity when I leturn to 
England and woik as much as possible at psNchology,” 
According]) , in the same vc-ar he became clinical 
assistant at the Bcthlem Ro)'al Hospital, and in 18C43 
be assisted G. R Savage in his lectures on mental 

* For many of the abovL aet-.Fof Kiveis’i. early life and aatcced'-nlii I 
am indebted to bis sister, Miss K E. Kivt-rs 
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diseases at ('iiiv\ Ilosj^ital, laxinj^ sjje( lal stresi, on their 
ps\ ( h(»lou;i( ill aspeit. Meanwhile, at (’anihiidge, 
MiihiUl toiler w.^^ seekiiii; some one who would yi\e 
instriK tion tlicrc in the ])h\siolopy of the sense orp.uis, 
Ah'Kindtn k luix iny, as examiner in ph\ siolopy, recently 
( ompl.iincil ol the inade(|u.ite tr,iinmi; ol the Cainhridpe 
students in this hramh ol the sul»ie(t Foster’s rhoire 
lell on kuers, and in 18(13 nuked him to the 
I ni\’ersit\ lor this jiurposc Rixer.s went to (lei many 
for .1 short peiiod of study under Professor Krapehn, 
then ol lleidelher”, whose liiilli.mt analx.sis ol the work 
(ur\e iind taridul m\ (‘st libations into the dh ets of 
(Imps on liodilx and mental woik had moused his 
intense interest At ( .imhndpe he set himself to 
plan one ol the eiuhest s\slemati< pr.u ta .d courses in 
(spennantal j)s\(holopx in the woild, (ertaiiiK the 
first m tills (ountry. In 18(17 "ns olfu iall\ rcrop- 
nised t)\ the Unuersity, hemp elected to the newly 
estiihlished l((tuieship m pin siolopu al and experi- 
mental ps\ ( liolopx Jiut the wel( ome and encour.ipe- 
ment he leieixed Irom ('opnale hramdies ol study <it 
('aml)iidpe ( ould s(.ircel\ he (iilled ernhariassinp 
Even to-(l.i\ jir.KtKal woik is not deemed essential 
lor ('amhridpe honours (sindidates in elementary 
[isNclioIop) , ps\(holop\ is not admitted amonp the 
suiijects ot tlie Natural S(iences Tiipos , and no pro- 
\ision is niiide lor tcsK'hmp the suhjert at ('amhridpe 
to medaal students. Rners first turned his attention 
IjrmcipiilK to the study ol ((dour vision and visual 
spai e pi‘r(e|)tion Between 18(13 nnd i()oi he puh- 
hshed exiH'i iment.d jiapers “ (_)n Bmoiadar Colour- 
mixture' (Bioi ( airhs IMiilosoph Su( , vol viii. 
|)p 273-77) on “ The Ph itometry ol Coloured Papers ” 
{/out oj riivsiol , vol xxii . ])p 137-4S), and “On 
Ivrv ihtopsKi ■ (Tr.ins (.)phlh.d Soc , laindon, \ ol xxi , 
pp 2118-30;). and until i(io8 he was immersed in the 
task ot masteiinp the cntiie literature ot ji.ist experi- 
mental woik on vision, the ouhome of whidi was 
puhlislied in Kico iis iin .irlide m the se( ond volume ol 
the impoiCint “lext-hook ol Plivsiolopy," edited hv 
Sii Edw.iid Sh.upev .Sduiler 'Plus exluiustiv e artudi' 
of 123 p.ipcs on vision hv Kiveis is still lepaided as the 
most ai I uiiite iUid ( arelul ais ount of the whole suhjes t 
in the Pamlish kinpuaue 

In i8(i() kiveis jnihlished an important paper “ (.)n 
the Appiireiit Si/e ol Ohjeds ” {Mnul. NS, vol v , 
pp. 71-80). in whuh he disdihed his investip.itions 
into tlie effei ts ol .Urojnn and eserin on the si/e ol seen 
ohjects. lie distinpuished two kinds of muiopsia 
which had hitherto been confused — mu ropsia at the 
fixation-point due to irradiation, and micropsia hevond 
the fiXiition-point. whidi is ol spei lal jisv diolopical 
impoitaiK e. Kiveis came to the iiiteiestinp (ondiision 
that tlie meie eflorl to lariy out a movTinent of 
a( conirnod.ition iiiav jirodine the same micropsia us 
when th.it effort is actuall) lollowed h) nKJvenient. 
In other words, an illusion ol si/.e may he dependent 
a,)lelv on leiitral f.ictors Jlis later work, in ('onjum.- 
tion Willi Pro! Dawes links, on “The Illusion of 
Compared lloii/ontal and \’ertual fanes,” vvhich was 
piihlished ill i(}o8 {/hit Jour of Psyihul , vol 11., pp. 
241-80), led him to trace this illusion to oiimiis still 
less motor in nature Here hori/ontal and vertical 
lines were ( ompared under tachistosi opn* and under 
prolonged exposure. The amount of the illusion was 
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found to he approximately the same for tachistosK 
as lor prolonged exposure of the lines, hut in the for 
the judgment was more definite and less hesitating- 
other words, more naive, more purely sensory, n 
“ physiologii al ” — than in prolonged exposure, 
though this result is not inconsistent with the view t 
visual space {>eri eption depends //s' genesis on 
movement, it compels ns to admit that visual sp 
{leiception. once acquired, can occur 111 the ahsem ( 
eve movement ; or. in more gimeiMl liUigu.ige, t 
( lianges in consciousness, originallv' arising in connex 
with muscular activitv, mav occur later in the ahse 
of that activity. The provision of experiniei 
ev idence m favour of so fundamental and wide-reack 
a v'iew is ohviously ol the gre.itest import.inie. 

In i8()8, in which vear he was given the degree 
TTon M.A at Camhridge. Rivers took a fresh patl 
his varied laieer hy accepting Dr. A C lladdi 
invitation to )oin the Camhridge \nlhropolog 
Expedition to the Torres .Straits. Thi.s w.is the f 
expedition in which systematic woik was I'amed 
in the ethnological application of the methods j 
apparatus of experimental ps)chology Ills fori 
pujiils, Prof. W. Ah Dougall and I, assisted Rivers 
this new field. Rivers interested himself especu 
in investigating the vision of the natives -tlieir vis 
acuity, then colour visirm, their colour nomenclatt 
and their susi'cptihihty to certain visual geomc" 
illusions. He continued to cany out jisyi holog' 
work ot the same comparative ethnological iharac 
alter Ins letiirn from the Torres Straits m Scotki 
(wheie he and 1 sought comparative dat.i), cluiinj 
visit to Ivgvpt m the winter of 1900, and from i()o 
m his expedition to the 'fiodas of Southern Ini 
Ills psy( hologual investigations .imong the Tor 
Stiaits islanders, Ivgyptians and Todas (Re[)oits of ' 
C.imhridge Anthrop. Ivxped to Torres Straits, vol. 
Pt I . pp 1-132 , Jour of Anl/irofi Inst., vol xx' 
pp 22()-47 , Ih it. Jour of Psychol .vol 1 . pp. 32i-( 
will ev er stand as models of [irecise, methodi( al olisen 
tions in the field of pthnologual jisyc liology NowIk 
does he disclose more clearlv the admnahly siient. 
heiit of his mind—his insistence on scientific procedu 
his delight in scientific arialvsis, and his faiuhty 
adapting scientific methods to novel experimen 
conditions. He reaidied the c'onclusioii th.it no su 
stantial diflererK'e exists between the visual a( uity 
civilised and uncivilised peoples, and that the laC 
show a v'crv definite diminution in sensihilitv to bli 
whmh, as he suggested, is peihajis attributable to t 
higher macular pigmentation among coloured jieopl 
lie observed a generally defectiv'e nomenclature I 
blue, gu'cn, and brown among primitive peoples, bo 
white and (oloured, and large diftereiK es 111 t 
freciueiicy of colour-blindness , imong the differe 
uiicivihsed peoples whom he examined. In his wo 
on v'lsual illusions he found that the v ertical-hoi izont. 
line illusion was more marked, while the Muller-Lv 
illusion was less marked, among uncivilised than amo 
(IV disc'd communities, and he ('oncluded that t 
formei illusion was therefore dependent rather f 
phv siological, the latter rather on psv chologu al fai toi 
the former being counteracted, the latter being favoure 
by previous expeiieiice. e.g. of drawing lines or 
apprehending complex figures a.s vv'holes. 
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In tho ve<ir after Iiis return from the ToiIun. 

and the \eai oi his eleetion to a Fellowship at St. John's 
Follene, Rners hej^Mu an iiuebtijiation, eonlinui-cl lor 
ri\e years, with Fr. Ilenrv Head, in which the latter, 
ceitain sensoiw ncr\es of whose .inn had been e\prn- 
inenlally di\ided. acted as subject, and Ruers ac'tcd 
as expetimentei, ajiphiim \.irious stimuli to tin- aim 
and recordiuy the phenomi'iia ol returning cutaneous 
sciiiibiliiN' The ex.ic t intcriiretation ol tin-. “ Hum. 111 
F-xperiment in \'er\e Duisjon,” pubh^hed at lenytli in 
Kjo.S {Brain \ol. xwi.. pp 3^3-450), has been dis- 
jiuted b_\ sulise()iient workers, whose di\er;4eut u'miUs, 
!)owe\er. are at least partl\ due to their emj)lo\meiU 
ot diflercnt methods of proceduii Head’s {‘xpeium-nt 
has newer been identic alh lepeated, and until this h.is 
been done we are probable sale- m trusting to the results 
le.iched I)\' the- irna.mnatixe yemus and the c.iutious 
eritieal insiyht ot this rare c ombin.ition ol iiu estiuatois 
While woikini> upon Ile.id's aim, Rixe-is’s indomit- 
able aetnitx led him to simult.meous oeeuiiation 
in other fields In le^oj he- assiste-d Prol James 
Ward to lound and to i.clit the Bufisii Journal of 
Ihvcholo^y. and in that \ear he also leiened an m- 
\itation to (leluer the (‘reconian beetures m lejoh at 
tlie Roval ('olle-j^e of PhxsKiaiis, ol which m nSejc) he 
had been eleeted a Fellow The stud\ of driiy e-ffeets 
had lon^^ interested him So. ri‘\ertmj> to tin- work 
lie had done- under Ki.ipehn manv xe.irs preMoiisly, he 
c hose as his subje-eT for the ('roonian Te'etiire-s. “ 'I'lie 
Influene-e ot .\Ieohol and other Druj's on luitiiiue ” 
(Arnold. kjoS) Hut althou;.lh he utilised Krajiehn’s 
eruo4ia[)h and many ol Kr.tpelin’s methods, Rl\l-rs’^ 
jinn lor diseoxeiiny prcxioiis “faulty methods ol 
inxe-sti^ation " and his di-\otion to sc lentilic- nie-thods 
and aceuraev could not f.iil to aebanie the subje-c t 
Ol no one m.i\ iL be more truh said than ot him, — 
nihil UUgit (fiKHl non ornavit He felt inslinc-lixeh that 
main ol the mjiposed iTteit" ol ale ohol were reallx due 
to the sLiyyistion, inteiest, excitement 01 se-iison 
.slimulalion .u c ompanvinu the takini^ ol the diu^ 
Aecoieiumly he disyuisiil the diii”. and piep.ired .1 
eontiol mixture which was iiidislmt'Uishable Iroin it 
On ee-itain cla\s the- dim; mixtuie was t.ikcn, on eclhei 
d.ns the eontiol mixture w.is taken, the sub)c-c t ne\ei 
knowini; which he was diinkina He toiind that ihe 
sudden c ess.ilion ot all te.i .ind coffee necessary ten* the 
stiicb of the eftecls ol eaffeiiie indue e-d a loss ol eneryx, 
•and that other mental disturbame miydil oc e ur throueh 
yixin;; uj) all foims of .ilcoholie drink Theu-lore most 
of his expeiiments were earned out more than twelxe 
months .iltei the l.tkinp ol ituse clrmks h.iel been 
diseonlinued Instead ot lec-ordiny a smyle eiyoyTam 
Rixers took sexei.d sets ol eruciarams each d.rx . each 
set eonsislmy usuallv ol six eri;o^rams taken .it interxals 
ol two minutes, aiicl scpaiated Irom the next set by an 
interval of thirtx or sixtx mimitc-s He airanaed that 
the dniy mixture or theeonticd mixtuie should be t ikeii 
after obtaining the first set ol eri;o"iams, which seixed 
as a stand.ird wherewith subsequent sets on the .same 
dax mij;ht be e'omparecl. He woikecl with Mr Webbei 
on ali'ohol and caffeine, and was followed by the similar 
work of Hr. P. ('. V. Jones m lejoS on strychnine, and 
oi Hr. J. 0 . Slade in iqoi^ on Liebij; extract. 

Whth these xast impiovements in method Rixers 
failed to confirm the conclusions of nearly all earliei 
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inx estimators on the i-lkets ol Irom s to 20 e.c 
absedute alcohol on muse iil.ir work His lesults with 
these doses, alike fm muscul.ir .iml mental weak, wc-ii- 
mainlx nematixe. and indeed with l.irmei closes (40 c c ) 
w ere x .iriablc- .ind lUi lUic lusix c- . .ill hoiimh .in ecjiiix alent 
e|uantitx ol whiskx e.ixi un immediale mciease ol 
muse 111. ir weak .1 le-siilt whiih stioncK sim^^t-sls the 
mlluenee ol s<nsorx sinuiikitiou i.ithei tli.in the direi t 
ellec t ol the elruy on the c'cnti.il iicixous sxsUin 01 on 
the muscul.ir tissues Rixeis c om hided lli.it ah'ohol 
m.iv 111 some- eonditioiis t.ixouMblx .le I on miisi ul.u 
xxork bx lUeriiisinm ple.ian.ible emolion .tnd bx elulhnm 
seiis.itions ol t.itmne. but lh.it piob.ildx its most 
important i-lhct is to depress himlii 1 conpob thus 
tciicliiii; to me le.isi muscular and to diminisli mi'utal 
eflic lene x 

From the coniludiiiL; passaees ol these- (roonian 
j Fectiiies the tollow iny sentem es max be .ipllx cited 
“'Flu- branch ol psxclioloyx m which 1 am chiefb 
intciested is tli.it to which llu name ol indixidn.il 
j)sxeholoi;x Is iisiiallx c"'*' th.il bi.inc'h oi 

psxc-liolomv which di-als with the- dilleieiiees m the 
mcnt.il e onstitiitioiis ol dillereni peo|)les. and bx an 
extension of the ti-im to the’ ditfennces winch cliai- 
aeteiise the membeis cd dillc-ieiit r.ices. . . . These 
exjjeiimcnts leaxe little doubt th.it x.iri.itions in the 
.1C lions of drums on dirierc-nt peisons m.iy h.ixe their 
b.isis in dee-p-scatec.l phx siolo'jc ,d xaii.itions, .inci 1 
behi'xe th.it the- sludx ol tin sc- xaiiatioiis ol susicpti- 
bihtx max do more than perh.ips anx other line of wink 
to eii.ible us to uncleistanci the nature ol temper.ime-nt 
.inel the relation between the ment.il and [ihxMc.il 
characli-rs which lorm its two .ispeils” Throumliout 
his lilc Rixeis was ste.idlast to this bioloi;iial st.ind- 
point. cotie-l.ilinm the jisyc holomic .il with the plyxsio- 
Icjyieal. and hopinm to diseoxc-i ditleii-nt mental lex els 
corresponding to diflercnt iu-iimI Ic-xels 

Xoxx XXI- .ippro.u !i the List ph.isi- ol Rixers s psM ho- 
lonic.il work, the outcome- ol Ins w.ir exjieiu-nccs In 
11)07 he had vixen up his Inixersilv teiu luny in ex- 
[)c-riinenl.d psxcholomx , lor si\ xeais before t!ic- wai 
he had published imthine c»l [isx c holot;ii al c)r jihx sice- 
logical interest 'I'his xx.is a [iciiod in which Rixi-is 
dexote-cl himsell whollx to the ethnoloox .uid soc loloey 
ot juimitixe jieoples The outbreak ol war found him 
for the sc-c'ond time xisitiny Melanc-si.i lor etlinolomu .il 
field work hailing .it first to yet war xvork on his 
retuin to Enyl.md, Rixe-rs set himself to prepare the 
Iit/patrick Lee tines em “Me-dicine, Mayi<- and Re- 
ligion.” xvhich he had been mxite-d to elelixer to the 
Roxal ('olleye ot Phxsicians ol London in icjic; anel 
icjit). In ic;i5 his jjsx eToloyu .d .ind ithnoloyic.il 
rese.ire Ill's were lec'oyiiisecl bx’ the aw.irel to him ol a 
Rox.il Medal by the Roxal Soeietx. of xvhieh he had 
lieen eli-cteel a In-llow m nioS. In July k;j 5 he went 
as medical ofiieei to the- M.iyhull W.ir Hospital, ni-.ir 
Jaxcipool, and m ie)i(i to the ( raiyloc khart W.ir 
Hosjiital. I'idinburyh. reeeixiny a c-ommission in the 
R.A M ('. In these hospitals he beyan the xvork on the 
psxchoimuroses that led him to Ins studies of the un- 
e’onsc lous anel of dreams, wlnc'h resulted in his well- 
known book, “ Instinct anel the I nc onscious," anel m 
a jjractically e-oinpleted volume on “Conflict and 
! Dream/’ wiin'li is to be published posthumecusly. 
i From 1917 he aite-d .is consulting psjchologist to the 
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Roval Air Force, being attached to the Central Hospital 
at nainj)stea(l. 

This |ieri(jd marks not merely a new phase in Rivers’s 
work, but is also i harac tensed by a distinet change in 
Ills |)ersonahty and writings. In entering the Army 
and in investigating the psyehoneu roses he was fulfilling 
the desires ot his youth. Whether through the realisa- 
tion of sLieh long-discarded m' sup])ressed wishes, or 
through other laiises, eg. the gratified desire of an 
op[)ortunity for more sympathetic insight into the 
mental hie of Ins Idlovss, he became another and a far 
h.ip[)ier man. Dillidenee gave jilac e to confidencr, 
hesitation to certaintN, relic enee to outspokenness, a 
somewhat laboured hter.ir\ st\le to one remarkable 
for Its ease and charm. More than forty jniblications 
'( an be trac ed to these \ears, l^etwcen j()ib and the dale 
ot his de.ith It was a jariod in which his genius was 
releaa-d from its foimer shackles, in which intuition 
was less controlled liy intellectual doubt, in which in- 
spiration brought w'lth It the usual accompaniment of 
emotional c_oii\ iction— c‘\ en an occasional impatienc;e 
with those w'ho failed to acTc-jit his point of view. But 
his honest, generous character lemained unchanged to 
the last. hAer willing to devote himself unsparingly 
to a cause he believed right, or to give of his best to 
help a tellow-bc'ing in mental distress, he woiked with 
an indomitable self-denv ing encigv, won the gratitude 
and aftection ot numberless neiv e-shattered soldier- 
jialients, whom he tre-ated with unsurpassed judgment 
and success, and attracted all kinds of jieople to tins 
new aspect of psychology. Painters, jioc-ts, authors, 
artisans, all c ame to rec c>gmse tin* value' ol Ins w'ork, to 
seek, to win. and to ajip'eciate his svmpathy and his 
Inendshij) It was cdiaiat icristie ol his thoroughness 
that while attached to the Koval Air h'oree he took 
nil melons (lights, looping the loop and pertorming 
other trving evolutions in the air, so that he might gain 
adeciuate e\])erienee ot flving and be able to treat his 
patients and to test canchdates satistac-torily. He had 
the courage to deletid mucli of Freud's new teac'hing at 
.1 lime when it was c.arele^slv condemned in iolo by 
those in authority who wc-rc- too ignorant or too incom- 
petent to form any just o])mion ot its undoiibtc'cl merits 
and undoubted dede c ts, 1 Le was prejiared to admit the 
importance of the conflic't ol social factors with the 
sexual instincds in certain p^^ c honeuroses ol civil hie, 
hut in the p^v c honc-iirosc-^ ol warfare and of cfC'ciipations 
like mining he belic-ved that the coiithc'ting instincts 
were not sexual, but weie the danger instmets, related 
to the instinct of self-preservation 

'I'hus in the best semse ot the term Rivers became a 
man ot the* wcji Id and no loncrer a man ot the kiboiatc»ry 
and of the stiiclv He found lime to serve on the 
Medic ,d Roeareh (’ouin d's Air Medic'al Investigation 
Fommitlee, on its Menial ItHorders Fommittee, on its 
Miners’ Xystagmiis Committee, and on the Psycho- 
logical Committee of its Industrial Fatigue Research 
Hoard He served on a c'ommittee, ot ec'clesiastieal 
complexion, appointed to inciuire into the new psycho- 
then-apy, and he had many close friends among the 
missionaries, to whom he gave and from whom he 
received assistance in tlic social ami ethnological side 
ot their work. 

In ic>i 9 , in which year he received honorary degrees 
trom the Universities of St. Andrews and Manchester, 
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he returned to Cambridge as Prfclector in Xatur 
Sciences at St. John’s College, and began immediate 
to exercise a wonderful influence over the youngi 
members of the Univ'crsity by his fascinating lecture 
his “ Sunday evenings,’’ ancl above all bv his eve 
ready interest and svmpathy. As he himself vvrot 
after the war work “ w'hich brought me into c'onta^ 
with the real problems of life ... 1 lelt th.it it was m 
jiossible for me to return to my life ot detachment 
Ancl when a few months before Ins death he was v 
vited by the Labour Party to a still more ])ubhc sphe' 
of work, namely, to become a Paiiiamenlary Candida 
representing the University of London, once again 1 
gavT himself unsparingly, lie wrote at the time 
To one wdiose life has been passed in scientifa resean 
and education the jirospcct ol entering practical yiohti 
can be no light matter. But the times are so ommuu 
the outlook both for our own country and the world i 
black, that if others think I can be of service in politu 
life I cannot refuse.” On several occasions subs 
qucntly he addressed interested London audiences, co' 
.sibling largely ot his supporters, on the relations b 
tween psvchology and puhties. It was one ot the 
very leoUires - -on the herd instinct— at which it ha 
pened that I took the chair, which w'as to have forme 
the basis of his Presidential Address to you here to-da 
Rivers’s views on the so-('alled herd instim t were tl 
natural outcome ot those whieli he had })iit lorwa: 
during the prci'eding five vears and eollei'led togeth 
in his “Instinct and the Umonscious” His aim 
writing this book was, as he says, “ to provide 
biological theory for the psvi'honeuroses,” to view tl 
psychological trom the pin siologie'al standpoint. 1 
maintained that an exact e'oricspondem e holds I 
tween the inhibition of the phv siologisl and the i 
presMon oi the jisychologist. He regarded nient 
disotders as mainly dependent on the ('oming to t 
surface of older artivdties vvhuh had been previou'' 
c'ontrolled or supjiressed by the kiter prochu ts of evot 
tion. Here Rivers went bevond ado]jting Huglilin 
Jackson's eelebrate'd explanation of the phenomena 
nervous disc'ases as arising ktrgely irom the release 
low'er-lev'el activities from higher-level (untiois 1 
further supposed that these lower-level activities rep^ 
sent earlier racial activities held more or h ss in abc 
ance by activities later accjuired. 1'his conception 
denveci from his work with Hcmry Head on cutanec 
sensibility. Rivers could see but “two chief ])C)s 
bilities ” of interjireling the phenomena diseloscxl 
the study ot Head’s arm. bather cpirntic sensibih 
IS protopathic sensibility m greater porfcc'tion, or e 
protop.ithic .sensibility and epieritie sensibility re]), 
sent two distmc't stages m the develc)[)ment of t 
nervous system Failing to see any other explanatu 
he adopted the sec'ond ol these alternativ'cs. He si 
posed that at some period of evolution, when epic ri 
sensibility, with its generally .surface distiihution, 
high degree of discrimination, and its jiower ot aecun 
localisation, made its ajipcaranee, the previously exi 
ing protopathic sensibility, with its punctate distril 
tion. Its “ all-or-nothing ” character, and its bre 
radiating localisation, became in part inhibited 
“suppressed,” in part blended or “fused” with t 
newiy acquired sensibility so as to form a use 
produc't. He supposed that the suppressed porli 
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perbibtcfl in a conditum of unconsnoii'* oxistriKc, and 
he emj)hasiscd the biologic al im|x»rtaiKe of siij)])re.ssuin. 
lie considered at first tliat tlie ))rotopathu sensibihtv 
“has all the ( haraiters \\e associate with instin<t,’’ 
whereas the Liter epu ritic' seiisihilitv has the c haiac ters 
of intellinence or reason So he came to hold that 
instinct “led the- .niimal Linadoni a certain distance* 
111 the line* of propTess," whcTeujion “a new di\elo|)- 
inent l)e;^an on dilieient lines,” “ staitinu <i new path, 
de\elopine: a new mechanism w'huh utilised sm h ])oi- 
tions ol the old as suited its purpose ” 

Evdluho pet' sallii'i was thus the kewnote ol Rners’s 
\iew's on mental de\ elo[)nu‘nt. just as the exjieric-nce 
of the cat ei pillar or tadpole is for the most ji.irt sup- 
])iessecl 111 the* e\periem e of the hiitlerlh or liofr, so 
instinctive reactions tend to be sujipresscd in intelli- 
gent exfienenc e whcuiever the immediate and immoditi 
able iKiture of one becomes inc omp.itiblc* with the 
diametrically opposite charac ters of the othei just 
as parts of the protopathic lusc* with the latc-r acc|uin-d 
epicTitic' sensibilit\', so parts of our eatl\ evpcTienc c*, ol 
which other p.irts aie suppiessed, fuse- with later (*\- 
perienc'e in attectmg adult c'haiacter “ I'ApcTienc c*,” 
lie e\pLiined, “ beiomes nnc'onsc loiis bc-c ause instinct 
and intelligence uin on diffc’rent lines and are in many 
resjx'cts me om])atible w'lth one another” 

LYom his point ol \iew Ri\ets was naluialb led, 
wliercwer possible, to mtei]itc‘1 abnoim.il mc'iil.il c'on- 
ditions m teims ol tegrc-ssion to moic* piimitixc*. hitheito 
su])])ressed activities lie held that the* lustcri.is aie 
essentially “substitution nc-iiroses,” cc»nnc‘ctc*d with 
and modified b\ the urc'garioiis mstim ts. ,mcl arc* 
primatily due to a regrc-ssion to the* pnmitne instinct- 
ivi' danger reaction of immobility, gre.itb mochfiecl by 
siiL'gestioii So, too, h(' held th it the anxiety nemoscs, 
which aie for him c'ssc-nl lalK “ ie[)ic'ssion neuiosc's,” 
also show regression, though less complete, in the- 
strength and trecjuc'nc \ ol emotional rcMction, in the 
failure' during state's of j)hantas\ to .ipprc'ciatc' reaht\, 
in the levei'sion to the nightmares, and espc'c lalh the 
terrilMiig animal dtc'ams. c'liarac'tei istic of childhood, 
in the occiirrc-nie oi compiilsoiw acts, m the desire tor 
solitude, etc Tfc* criticised I'Yeiicl's concc-plion ol the 
c'eiisorsliip, substituting in jilacc' ol that anthropo- 
morfiliii <i11n - c oloured sc)c lologic al parallel the ph\sio 
logical and non-teleologu al concejition ol rc-gression 
We aic' now in .1 position to c-\amme Riseis's tre.it- 
ment of the grc-garious behaviour ol .immal and human 
life, on wliiili he was still engtiged at the time ol lus 
di'atli. In the gregaiious instinct he recognised a 

c'ogmlive aspect wlticb he termed “intuition.” an 
affective- asjicc t which he- tc'rm.d “ sv miiatliv .” and a 
motor aspect which he ternii'd “mimesis” lie used 
“ mimesis ” lor the- pioei'ss ol imit.ition so f.ii as it was 
unwitting, “svm[)atln ” he re'garded as .dwavs un- 
witting “Intuition” he defined as the |)iocc,s 

vvherc'l))' one ])eison is unwittinglv inllucnced bv 
another’s cognitive' aetivitv. P>ut 1 fed sun' that the 
term “unwittinglv ’ is not to be* c onsicU'ii'd heie as 
eejuivalent to “ tc'lepiithic .illv ’’ All that Rivc'is nu'.iiit 
was that the person is inHuericc'd by eeitain stimuli 
without ajiprec latmg tlu-ir nature and meaning lie 
prelerred to em[)lov the term “ suggestion ” as c overing 
all the proc esses bv wliic li one' mind ac ts on or is .ic ted 
on b} another unwittingly, lie siijiposed that in the* 

NO. 2762, VOL. I 10] 


course ol mental evolution ejiic'iitic' e haiac teis de- 
plac'cd the earlv ]>iotopatlui c harac te-rs of instinctive 
liehaviour owing to the incidence ol greg.iiioiis hie, 
espeeiallv aiiicmg insects .md owing to the' appeaiance 
and elc'V elopmeiil ol inlc lligc ui c , espc ci.illv in man 
'file suggestion mheiiiit 111 giegaiious beli.iv loin im- 
plies some' gradual ion cel mcnt.il .mil boililv .utivitv 
<111 instinctive and imwitlmg chsi iniim.itiou clisimcl 
Irom the w it ting disc 1 im mat ion ol intc Ihgc m c- 

W ei e' he hc'i c* to d.iv Kiv 1 i s w ould have 1 an 11 d this 
conception of the* evolution ol eiee.iiious lile still 
linther bv distingiiishme belween the mou lowlv 
leadi'ilc'ss lu'id and the' herd which has .ii(|imecl a 
definite Icadei lie would have- tiaicd the di-vclop 
ment ol the- nc-w altnt cd submission and ol the lu w 
bc'havionr ol obc'dic'nc c' to the' leadei. and he would 
doubtless have a< c 1 cciitc cl tin leader with the highei 
alicctsol supc'tioiitv ami kit piestige, with the highei 
eogmlioii that comes ol inluitive loicsi.Jit, .md with 
the' highei bc'haviour ol mlintiv e adaplalioii, milialive, 
and conim.mcl 1 exjx'ct, loo tliat he would have 
skc'lclu'd the dev e lo|>me lit ol 'till l.itci loiiiis ol sue i.d 
.letivilv. c omplic :itt el bv the mteiaclion and loinbm.i- 
tion ol mtellectmil and iiistmitive pioccssc, the' 
witting dc'hbc'iMl ions and dc'c isioiis on the pail ol the' 
le'ader, ami the' mtellec Inal imclc i st.mdmg ol the' 
ic'asons loi thc‘ir conlideiice m him .md hn then 
.ippio|)i i.itc' behaviour i»n the p.iit ol lho>e who 
are led 

Ikil It would be idle Itii the r to -.jic'c iilate on the idea •, 
ol which wc' have bc'C'ii robbed bv Kivciss imtinic-lv 
death l.el us r.ilhei console onisclves with the vast 
.iniount ol v.dii.ible and suggestive imcleiial which he 
has lelt behind and with the stimiiLiting nicmoiics of 
one who, desjntc' the* lac 1 that his hc.dth vv.is never 
robust , dc'votc cl Ininscll niisp.iimglv to sc lent ific wc)rk 
<inc] to the' c l.cmis ol anv desc 1 \ mg hnm.m be mgs 01 ol 
anv deserving hum. me cause th.it weie mack' upon him. 
Ihcie arc', me doubt, some who hilieve that Kiveis’s 
cailicr e\|)e'imic‘nl.d |)s\ c hc'logic .il woik on visum, 
on the etfects c)| (hugs, .iiid 011 culancoiis scusibilitv 
Is Iikelv to be mole Listing than his Liter speculations 
on the natuic' ol inslinc l, the 11 m on sc ions, die .mis, .md 
the psv c hotu'inose's No one can doubt the scientific 
perm. mem e- cif his investigations in the l.ibor.itorv or 
m the field, thev ate a stancling monument of 
thoroughness and acinr.uv combmi'd with ciituism 
and genius Rut even those who hesit.ite to sii])[x)se 
that at some definite iieiiod in meiit.d evolution 111- 
ic-lhgc'iicc' suddenly m.ide its .i])|)c aiani e and w.is 
gr.dted on to instinct, or that ejnentu sensibility was 
suddenlv .idded to .1 mental lih whuh had beloie 
enioved onlv jirotop.itlm seiisibihtv- even those- who 
mav not see eve to eve with Rivers on these' .ind other 
InneLime'iital vu'ws on whuh mmh ol his l.itei woik 
restc'd. will bc' foiemost m tec ogiiising the extiaoidinary 
stn.aiLiting, suggestive, and linitiul chai.uter ol all 
thac he poured forth with sm h .istoimchng speed <1411! 
piobision dining the e lo-.ing ve.irs ol his hie Above 
.ill, we mourn a te.ichc'r whc) w.is not merelv a man of 
sc leme devoted to absir.ic t prublc'ins, but who leahsed 
the v.due' of and took .i kt-cn delight m applvmg the 
knowleelge gaimel 111 his spc'c i.d snbjc'c t tomoie real and 
living jiroblc’ms ol a more concrete, practu.il, even day 
eharac'ter. Rivers'*^ caT-c-ful methods of investigating 
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(UtarK^ous 'M*nsil)ilii\ and the rationale of his siirees>jfiil 
treatmcnr of the psulioneuroses were direetlv due to 
ll]^ j)^\ ('tiol();^i< al traininpf So, too, his epoidi-making 
fio< o\ cries and Ins views in the field of anthropology 
on the spread and ronllKi of mlUires were largely due 
to the applaation of that training. Shortly before his 
death he was de\{lojjing, as a (orninitteo member of 
the Indnstrial I'aligue Research board, an intense 
interest in that \oungesl ap[)li(ation ol jisvc hology, 
naniel\ . to the im|)ro\ement of human conditions in 
induslri.d and commercial work b\ the methods of c\- 
ptiimoUal ps\c liology appluxl to fatigue study, motion 
study, and \ocational selection 


Unhappily, men of such wide sympathies and under- 
standing as Rivers, combined with a devotion to scien- 
tific wcjrk, are rare. He himself recognised that 
‘‘ s})ecialisation has ... in recent years reached such 
a pitch that it has become a serious e\il. There is 
even a tendency,” he rightly said, ‘‘to regard with 
sus])Kion one who betrays the possession of know- 
Itxlge or attainments outside a narrow c'irc le of interests” 
{Ihit. Jour of Psyrhol , vol. x., p. 184). bet his hte, 
his wisdom, his wide interests, .sympathies and attain- 
ments, and the geneiosity and honesty of his charac ter, 
be an example to us in the common oliject of our 
meeting this week— the advancement of science. 


Obituary. 


PkOF. T 1) PiRowx 

regret to announce the- death, on August 2, at 
Remiicia, New Zealand, of emeritus professor 
h'lederick Douglas Prowii. at the .ige of seventy yeais. 
Prol brown began the studv of chcunistry m 1870, 
under Hi .Matthlc•s^( n, at St bartholomcwv’s flospital. 
On the death of Dr Matthiessen, he c'ontinued his 
studies at the Royal t'ollege of Scienc'c, South Kensing- 
ton and afterwards m Leipzig On his return to 
I'ingland about 1876, he began research work at the 
I ondon Institution with Prof. Armstrong, whom he 
had known at St. bartholomc.'w's He them spent 
some tune in Prof Outhrie’s laboratory and aller- 
waids in the Umveisity Laboratory, Oxford During 
this period, lie was concerned in the teaching of 
chenustiv at Cheltenham and ('liftcin Colleges and 
he also supervised the* coiistiiic tion of the chemu.d 
laboratoiies in UmvcTsity College. Nottingham. 

In 18S4 brown was ajipointed professor of c hemistry 
and jihvsics in Auckland University (ollege, a post 
he held until 11114, \'ken he came to Ivngland ; but 
he was so upset bv the c'onditions of the war, especially 
the bombing, that he gave up his intention ol settling 
here and. in ic)i8. letuined to the c|uiet of New Zealancl, 
He did the- greatest pcjssible seivuce to the c'uuse of 
sclent ifii ediic'ation in x\ew Zealand, where he was 
general!) lield in high c.steem, 

A man ol oiiginal and independent, anstoc'ratic mind 
but entirely unobtrusive though charming manner, 
firm and clear in his convictions and with a specially 
developc-d sense of acc iirac-v and thoroughness, brown's 
si'ientific work was of a c kissu character, though 
through foue ol circumstances it could not be large 
in amount . however, he not only made the best of 
the mateiial that w.ts at his disposal in Auckland but 
was also siicce^stul in inspiring those who studic^d 
undei liim with his own high « emc epticais of scientific 
dutv. The work Ir, which he n bc'st known probably 
is tliat relating to Iractional distillation, a .subject cm 
which lie was an aulhoruv m eailv days, he also 
jiaicl much attention to tlu' c v anidc proc ess c)f extiac ting 

g<^(l 

Prof. L, '1'. Tkoutox, F R S. 

At Tnnitv ( ollege. Dublin, in the ’eighties of last 
centurv, there assembled under Prof. Kit/Ueiald a 
small liiind of enthusiastic' physicists of great abilitv" 
and originality, brought together bv a common adiiiira- 

NO. 2762 , VOL. I 10 ] 


tion and affection for their chief. Names which will 
alwavs be connected with this brilliant school ol physics 
are Jolv , Prc'ston, and Trouton. FitzGeiald himself 
did not liv e to be fifty , Prc'ston died in his fortieth year, 
and now, to the great grief of all tho.se who ever knew 
him, Tiouton has left us at the age of fifty'-eight, after 
having been kept by illness for the jiast ten years from 
tlie researches he loved. 

Trouton was bom in Dublin in November 1863, the 
son of a family well known in that city. As a student 
at Trinity College he gave early evidence of that 
versatility and cjuicLness of grasp which characteiised 
his scientific- career. He studied both engineering and 
the })hysic;al scTcnces, and before giaduating had alrciidy 
on one hand taken a leading part in surveying for 
a railway, and on the other enuru-iated that connexion 
between latent heat and molecular weight which is 
known as Trouton’s T>aw.^ lie closed a brilliant under- 
graduate career by taking degrees in engineering and 
sc'ience at the same time, being awarded the covetc'd 
Large Gold Hcdal, rarely bestowed for science. He 
at onc-e became a.ssistanl to the professor of physics 
at Trinity College, and until FitzGerald’s death in 
icjoi he remained the cherished colleague' and intimate 
friend of that great man. 'I'hey carried out in collabora- 
tion many experiments, including an important series 
confiiming, to a high degree of accuracy, Ohm’s law 
for electrolytes. 'I'routon never spoke of FitzGerald 
without emotion characteristic of Ins gc'nerous nature. 

'I'he Dublin school was immediately struck with the 
imjiortance of Hertz’s experiments on electromagnetic 
waves, which were published in 1887 and 1888, ai-yd 
Trouton was one of the first to repeat thc-m and to 
carry out original work on the subject He settled 
the long-disputed ciuestion as to the relaticm between 
the dircx'ticm of the vibration m the wave-front of an 
electromagnetic (light) wave and the plane of polarisa- 
tion, by showing th.il the elc'ctric vector is normal to, 
and the magnetic vector m, the plane of polarisation. 
He demonstrated many analogies with optical experi- 
mc'iits by suitably increasing the size of the apjiaratus 
to c.'orrespond to the- great wave-length of the He rtzian 
wave's— thus a wall built of bricks ol paraffin wax was 
used to rc'jilace the soap film of ordinary light experi- 
ments. Trouton’s work did much to establish the 
common electromagnetic nature of oidinary light and 
of Hertzian waves. 

' If M Im' tin nvilecul.ir weight, L the latent hc.it/i the absolute tcmpcT.i- 
tuir, then ML/ 1' is constant 
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ritzGcrald was deeply interested in the question ot 
the possibility ot detecting the earth’s motion through 
the cether, and T ronton eagerly took up a suiigestion 
to investigate the meehunual effect of charging a 
condenser moving in the plane ol its J)late^ through 
the mther. The experiment, which is well known to 
all students of lelatnity, gave a negatne result. It 
was in 1902, just alter this research, that Trouton was 
appointed to the Quain professorship ot ph\sus at 
UnivcrsitN f ollege, London, lie had at the time been 
for some >ears a Fellow of thi' Ro>al Suuetv Ills 
first work here was to repent, with Xo'ble, the < oiidenser 
expeiiment in an improved form. Latei he devised 
anothei experiment, designed to detect the ]‘it/(ii'ia1d 
shrinkage, which consisted m (ompaiing the eUxtrual 
resistance ol a wire when moving in and across the 
a:thcr stream, 'i’liis was (arried out m ( olla bora t ion 
with i\lr. (now Ihof.) A. O. Rankine, .md led to a 
negative result. Tlie results ot these experiments are 
in a(C()rd with the theory of relativity, loi wliuh they 
offer important (‘videm e. 

Trouton carried out leseaiches in a v.iriet) of diicc- 
tions, im hiding some on the viscosity of solids, and 
othcis on the condensation of water vaiiour on different 
surfaces, the latter of which led to the disioveiv ot an 
interesting analogy to the James Thomson fiortion of 
an isothermal, llis last work was on the adsoiption of 
dve-stulfs on sand at various uancentrations, and gave* 
results of an intriguing nature w ha luannot bedesc ribed 
here. It was while engaged on these investig.itions 
in 1Q12 that 'rrouton was attacked by a severe illness 
He recovered ftom a prolonged prostration sulfuiently 
lor It to be hoiiecl that he would lie able to attend the 
meeting ol the Liitish Association in .\ustraha in 
1914, and he was elected [iresideiit ot Section ,'\ for 
that meeting. He prepared his presidential address, 
but was unable to travel, as an early operation was 
advised. It was held (o be parti) successful, but he 
never walked again. When he resigned his pio- 


fessorship at Universit) College he receiv'ccl the title 
of emeritus prolessor. 

The investigation ol newly discovered or ot neglecti'd 
phenomena had a ercat lascination tor Tiouton ; he 
was alwavs breaking iiesh giound, and had little 
inclination loi working over subjects on whuh many 
investig.itions had been cairnd out " jiouring w.itei 
on a drowned lat.” as he i h.ir.u K iistu'allv e\])iessed 
It In daily hie he was a m.m ol gieat ih.iim and 
simeritv; jus wit, his biiovamv. and his wliimsic.d 
and iiu isiv e phrase s vvck' a < onstant delight . 1 le nev er 

lost an opportunilv ol hel[)ing .1 sludcnl or colleague, 
and his kindliness w.is (widenl in .ill his .u tioiis. a 
kindliness which h.id its lools m siu'ugth, .ind not 
we.ikness, of (h.iiaiter When in the jnimc ol hie 
he w.is struck down bv .1 iiucl .md Imgeiing illness he 
earned his < hei ilulness to his i om h. and would ret eiv e 
visitois with something like the old twinkle in his eve 
L.itedid not spare him , he lost two hopelul .md beloved 
Sons m the war. and saw .dl hope ol leioveiv slovvlv' 
]),iss lioin him. Ill' dud jie.u < hillv .if his house .it 
Downe on Seiitembi'r 21, <ind, .ill hough his di'.ith was 
not uncxpc'cted, it brought to his liiends .1 distress no 
less poign.mt foi that 

Iv .\ i.A C A. 

We regret to see .mnoum emeiil s ol the lollowing 
de.iths •— Prot. Arthur M.ivci, loimeilv direi toi ot the 
Hotanie Gardcai at .Marburg, at the .ige ol sev'enty- 
twovears, ])r, W illiam Kellm r, loimerl) i heinist to 
the Wat 1 lejiartment , aged eight v -two , on .September 
25, Prof j P- Kuenen, ol llie Cmveisitv ol T.evden, 
aged lilly-live; on Sejiteinber 27, Mi. t'. Mu hie Smith, 
late director of the Kodaik.in.d .md .Madras Observa- 
tories , and on September 2.S, M.ijor-Geneial Janies 
W'atei house, Irom 1866 to 18117 Assistant Surveyor- 
General in charge of photogiaiihii ojicrations m the 
Surve)or-Genei,d’s Otiice, (alciitta, at the age of 
eighty ve.us 


Current Topics and Events. 


d'liF hundielh anniversary of the fiiilh of Mc'iidel 
was celebi.ilcd m Ifrimn on Sejhcmber 23 l.ist J he 
Government of C/’Ci ho-Slov'aki.i jikiced gemrons lands 
at the disjios.d of a loi al loninnllee, whuli .irr.mgixl 
the* ceiitenaiy celc'br.itions witli the liber.ihtv and 
cfhcic'ucv that w'c h.ive learnt to expect fiom the new 
C/eclio-Slov akian st.de ('redd is e-^pex lallv <hic' to 
tlie eommdtei' for having m.i.h the lenlenaiv .in 
ociasion lor bunging together, for tlu' tiist tmn since 
the war, geneticists oi all lands, lhc‘ \ isitois comjinsmg 
rcpresc'ida lives of Amoiic.i, \iisliia, Dc'iun.uk, 
England, hinland, Geimany, Holland, fndui, |aj)an, 
Jugoslavia, Xorwa), Fol.ind, Sweden, and SwU'c'.- 
land d'hc oflii nil pioceedmgs openecl v\dh .1 vi-it 
to the* monastc'w in winch .Mendel li.nl lived, .md to 
tlu^ adjoining g.irdcn m which he ni.ule he. c\[H'n- 
ments Wie.dlis wcie kiul before the monument ot 
Mendel winch was eicitcxl m i<>io, .md spixxhes ^\c■te 
made bv' the tliaiinnm ol tlie local Natmwissen- 
schafllichei Vereui bv flie oflui.il repic'sc'ul.div e of 
the Government, by the Biirgomcister, by Plot. 
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Lrvvm P.aiir (P.erlin), ITof (hodat (Geneva), I’rol 
Nemec (Prague), Mi S Pease (( ambridge), and Prol 
fills (Prmm) At the linn lic'oii whuh followed, the 
pnncip.d sjieakei was I’rol Wc'llstc-m (\ienn.i), who 
emphasised particularly llii' intei national signifu anco 
ol tlu' c'vent Prot (' li f)avenpoit (W'aslnnglon) 
rc‘])hed, and the ollicial proceedings teimmated with a 
s[)eech by I’rof J^ichard flerlwig (Munich). In the 
evening, a s[*ccn'd jic'rformance was given at theopeia, 
to whuh the guests were invited it was the first 
occasion in Piiiim on vvhuli the works of ('/c-c li and 
Geiinan composers had .ijijK'.nvd 011 the s.mu‘ pro- 
giammc', a matter loc.dU' ol much coiuincnt and great 
importance' The next dav <m expedition to recently 
discovc'U'd and vety rem.n k.iblc' i ,iv c's m the Moravian 
Kaist w.is .inaiigi'd It is to l)c' hoped that tlie success 
ol this gathering will eiu our.tgc otlu'rs to organise 
congrc'sses that are intc'in.itional and not merely 
inter-allied, in ordci that Ilie fiiendships ,md inter- 
course which the war destroyed may be once more 
built up. 
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A KINDIS' fiiiutiDii w.is fullillefl at the r.ondon 
Si.h(;()l of l'ro[)R'.il Medic me on Monday escninf( of 
last week. Septeinfjei 25, fielore a company of IiktkN 
of the School and tlic fannis', when tlu* first mint of 
tlu‘ new medal iiisiitiitecl m memois o( Sn I’atiick 
Manson was piesented to his widow Major-tieneral 
Sir William 1 i islnnan, who made' tlu' pieseiit.ition, 
( \[j1, lined that the med.d was tiu' '.iilj-issuo of a 
}no]e( t 1 )\' Itieiids of Sii Patric.k Manson to present 
to the School a poilr.iit of its ilhistrions orif;matoi. 
As the' lesnlt of an aj)[)<'al for this purpose, snbsc rip- 
tioiis in excess of th(“ actual lecpnienieiits cpilekly 
c.iine in lioiii many paits of the woild, aec onipanied 
In numeicjiis \ Li \ 1 ordud t ribntes of <ippio\ .d Idle 
poilDiit had bet'll jirc'senb'd, and wlien all exju'iises 
liacl been met theit> still remained a bal.iiltc- which 
the committee' of snbsc niseis thought would find its 
most h.i])pil\ inspiied aiiphe.dion m .1 medal com- 
memotalise ol Sir Patrick Manson’s iinicpic' position 
m the lustois cef tiopic.d medic me In a giacelnl 
spc,'et h Sii W illiam Leishman alhidc'd to (hc‘ mans 
ssas’s whe icby, outside' the hiboiatoj \’, cpiite as I'lfc'c.t- 
isc'ls' .IS within d, a wife can liiitlu'r hei husband's 
woik, and saicl that it was with a lull applet lation of 
the' Liic nmstanc c's liom this point ol \iew, and not 
as ,1 men' compliment, that the' committee desired to 
oiler the In si -mintc'd medal to Lady Manson 

M Li I'koc oDi K, Mniistei of Public W'oiks, was 
piesent at tc'sts on Septc'inbei 2t>, m connexion with 
the utilisation of tidal pc»woi at Abeiwrach. nc'.ir 
Piest dhe scheme' is tec eoinjirisc' a b.iriage 150 
metic's in Ic'iigth, which will peimit ot the* stoiage m 
a tidal basin of fioin one to foiii million cubic metres 
of watei, deiic'ndiiig on the' tidal i.iuge hduii tur- 
bines arc' to be mst<dleel, wcciking both on the c'bb 
aiul ilow' of the' tide .met c ap.iblc' ol delis ering 750-1200 
h p 1 he se are toiijiled to alternatois delivering 
current <it 1500 volts This station is to woik m 
toujimction with a water-]>owei station desc'lopmg 
possc'i Irorii nser-tlow, and thi* latter is to bo used to 
it'gulai ISC' the mtc'i mittc'ut output fiom the tidal-powei 
scheme Should the 1 ('suits of this mvc'stigation prove 
satisfacTory it is inteiick'd to cleyclop a, much l.irgcr 
scheme on the Ibiiue, .iiid, aciording to the I inin of 
Sejitember 28, the' mmistc'r cxpic'sscd the opinion that 
this would enable elc'ctiical eneigy to be supplied to 
the whole of W'estern Idame 

W'l: learn fiom the Lhcmical A^c that the chanman 
of the' Allii'd C hemical and D^e ('c)iporation of fSew' 
Yoik has otteied, through the Ameiican Cliemual 
Societv, an annual pn/e of 25,000 dollais “ tea reward 
the chemist, residing in the Piiitc'd States, vvhej in the 
opinion of a properly constituted jury has contribntc'd 
most to the bi'iiefit ol the' science and of the world ” 
Jif communicating the oflei, the chanman of the' Cor- 
poration writes " Realising, ,is we do, the cnormoris 
mtliiencc' which chemists wotkmg m all the fields of 
that sc ic'ucc will have on tlu' welfare of the world, 
e desire bv this pri/e so to eiicoinagc' the workers 
that even larger benefits should accrue than those 
which have alieady placed the world under siicdi a 
dc'bt of gratitude to the piofession ” Last w'eek refer- 
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cnee was made m our columns (p 4b()) to iiumeioiis 
substantial gifts by industrial concerns m (Germany 
to German universities to assist m the te.iching of 
scientific sub|ccts, ])articularly cdiemistry. Thus in 
both the rnited States and m Gc'rmany, commercial 
men and maiiiitactuiers aie showing their ap[uecia- 
tion of the value of what may be teriiu'd, rc'scaich 111 
])ure scic'iu e 

Accordinc. to .SV/crcc, the Ameiican Medical Associa- 
tion has agreed to co-operate' with the chtecdors of 
the Goigas Memorial Institute of Tropical and Pre- 
ventive Medicine 111 establishing tlu' institute, and 
a coniimttce of the Assoc latioii has issuc'd an appeal 
for subscriptions The committee is agrc'cd that the 
most suitable mc'inonal to Major-Geneial W'llliam C, 
(kirgas would be such an institute', and considers that 
no mole .ippropii.ite place th.rn Panama Citv , where 
(xc'iieial Gorgas's great woik m stc'inmmg tiopical 
diseases w.rs done, could have bec'ii sc'lec teil the 
Government of r’anama h.is given the S.into Tomas 
llos])ital, and also the land on whuh it is pro]ios('d 
to build the laboiMtorics and dc'partinents lor rc'sc'arc h, 
to constitute* the* memorial institute!. Dr R P. 
Stioiig has been appointcal scientific dirc'ctor. It is 
also intended that a Gorgas School ol Sanitation shall 
be established 111 fuse aloosa, Al.ibama, tor training 
public health woikeis and sanitary ('iigmeers esiieci- 
allv for work m the Southern States of Ameiua An 
endowment of some 1,300,000/ will be lu'c cssary to 
cany out in full the ])ro])osed memorial 

lhu)i'' Svxiivca) IvAMcix v^ CvjAL has n-tired from 
the chair of histology and ])athological anatomy in 
the Pniversity of Madiid Tins distinguished man 
of science', who is a Foreign Afembei ot the Royal 
Societv, has bec'u the lecipic'ut of mimetou'i honours 
m Sjiain, including the' la hegaiay mc'dal, presented to 
him 111 the R.05.1I Acadc'iny of Serene c'S bv’ the King ot 
Spam 'fhe Spanish Govc'rninc'nt has iiitrodiu od a bill 
for the const rue tion ol a building foi the Cajal Institute, 
conslitutc'cl m io~o, which cariies with it an appro- 
])ii.ition of iic'aily 56,000/, divided into lour sums to 
ire c'xpeiidc'd ■inuually fiom 1022 to ie )25 on tlie build- 
ing ch'signatc'd as Cajal’s Piologieal Institute , in 
addition, .1 grant of about 1700/ is to be ])rov ided tor 
mamtc'iiance "I he woik of the institute' will be 
direc ted by a board of tiustees iindei the c hairmanshij) 
of Cajal himself 

Anour a year ago the Chemical Socu'tv issued an 
appc'al to its fellows to assist in the alleviation of 
distress among chemists and other scientilic workers 
in Russia Since then a sum of more than 210/ has 
bc'c'ii rc'cc'iyed, and atioiit 170/. ot ic was dc'voted to 
the jmn hase of clothing, which has been distributed 
among iiu'ii of science m Ivkatermburg, AIoscow, and 
IVtrograd In addition, thicc cases containing 
clcathmg and books h.ivc been sent to the latter two 
cities It is now known dc'linitely that the packages 
have rc'achc'd those tor whom they were mtc'iuled, so 
that the possibility ol gifts going astray need no 
longer deter possible subscribers. There is every 
reason to fear that during the canning winter distress 
will be as acute as it was a year ago, and the Chemical 
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Society appeals to all Tiritish chemists to gue assist- [ 
ante Gifts of money, elothmg, books, ami recent 
chemical literature should he addressed to the Assist- 
ant S('c.retary, 1 he ( hemical S(jciet\ , Ihiilmgtoii 
House, Piccadilh, 1 

Ln ins piesidential address delnered bidoie the 
I'loyal Anthropologic.'d Institute (\ ol hi ]iart 1 ) the 
late Dr ]<i\ers Liid special stiess on the diUidilties 
which impede research by the excessue cost of jirint- 
ing and book pioduction. and the use in unit and taxes 
for a( commodation used by stientilu stK'ietieS He 
pointed out how closely all the blanches ol anthropo- 
logical woik — ])hysu'al. sociological, an ha-ological. 
psychologic al— .ire connectc'd Xuineioiis societies, 
like' the Koval Asiatic, Afiii.ui, and Jaiian societu's, 
vitli the llelh'iiic .and Kom.in societies and that 
sjiecially dcNoted to folk-loie, should liecome moie 
(losel> alliecl th.in is the ease at ])U'sent I he pro- 
\ isionoi a common building with adecpi.ite.K c omniod.i- 
tion lor a lectuu' room, libi.iry, and sec udaii.d cpi.irtc’is 
would do much to ledmc' expcndituie .uid jiionvite 
elluK'iiCN 1 he leading so( iet\ , the l\‘o\.d \nthropo- 
logual Institute', IS most inadc'cpi.itc'ly housed, while 
the h'olk-lou' Soc iel\ has no headcpiai tc'rs ol its own 
Tt is (]uit(' time' that .in e'.irm'st c'tloit w.is ni.idt' to 
re'organise the' work ol tlie'se .ind sunil.ir societie's 
Individual jc'.doiisie's and pii'judices must be' e'li- 
counte'ud, I'uit the' s])int oi e ejiic ihalietii, leiiileireed 
l)y the elltiie. ullic's ot the' jue'sc'ut situatieui, slionlel 
sue e e e d ill fr.imini^ .1 srlu'ine' oi e o-opei .it le >11 

I N ae col dane e' w it h .11 1 aiige'inc nts tollow ed loi ni.m\ 

) eai s ])ast theie' is to be' .1 sei U's ol me'etlllgs, gene l.illy 


on alternate Mondaxs .it 3 n m , at the Meteorologie .d 
Oftice, South Kensmgtoii. for the mtoim.il discussion 
of important e out ri but ions to me tee uologie al hte'i.it ure', 
esjie'ci.illy in feiieign .ind ( oloiu.il |omii.ils '1 he 
j meetings will comine'iu e' on Moiul.iy, (tcteebc'i ib. 
j when, ,is custom. u\ .it the' lidt mec'tmg, the' dis- 
I CllssleUl will be opc'lle'd b\ ^11 N.ipie I Sll.iw I lie' 

1 siibje'c t is .1 pajH'i b\ \’ l'.|e'ikiies " (In the ehu.iniics 
I of till ciicul.ii \oite'\ with apphe.ilion to ihe .ituio- 
j spheie .iiiel .itmospheiic \oite\ eet wave motiems ” 

I 'I’m: (liiid ol the' senes of le e tuu's, undei tlu'.uispKi's 
ot the Institute of 1 ’In sie s, on |th\ sie s .md the- pin sie 1st 
in mdiistiy will be' gneii b\ Mi t hlloid (' I’.iti'isoii, 
who w ill t.ike' as his siib|ec t, “ I hc' I ’In sie 1 st in hdeetil- 
cal I'higinoe'ung " 'llu' le'etuu' will be de'lni'ie'd on 
Wediic'selay Ditobe'i 18 .it b i' M .it the- Institution 
of I'di'ctiie .il Faignu'e IS, \’uteiii.i I'anb.inkmeiit , \\ C 

(K the' U'commendatioii of tin' eonimitte'e' of 
m.inageini'iit e»f Siutia i/o/iui/', t he e 011111 il ol the' 
Institution ol hdeetiu.d h ngiiu'e'i s h.is .iiepointed 
.Ml \\ K ( oojH'I to be' edltol ei| the' pil bl le .1 1 ion 111 
sue e e'ssioii to till' kite' Ml L 11 W.lltet Ml (oopi'i 
W.is <le ting e'ditoi ot Si II H( (• . I li ,li t ^ 111 till' Inst x e’.n 
ot its e'\is(eii(_e', j8()8, .iiiel .1 1 1 e'l w .1 1 ds w.is e ditoi 1 1 01 11 
|8<)() to l<)oi 

'llll llollle' Se'ili'l.ux' gnis notlei th.it siiilillier 
time' will e e.ise this yi'at .it •; o x M (Miminer time') 111 
the' nioinillg ed Slinelax , ( )i tobe 1 .s, when e lex k'-. will 
be jiut b.it k to J \M I he' slioi ti'i pi 1 lod 1)1 siimiiK'r 
tune' piesctibe'd bx the Siimniei 1 mu' Act, uijj, does 
not ope'i.ite this yc'.n 


Our Astronomical Column. 


( )e roiu.u Ml I roK Siioxx i ns — 'I he moulhol ( )e tobe'r 
is usu.illx’ one oi the' be-st pi nods foi obserx iiig nii'teors 
'I he moon will iiite'rle'ie this xe-.ii in the' e'.iilx p.iit of 
the' month, but eluiing the* l.ist h.ill, obse 1 \ .itions may 
be s.it islae torily made' 1 he' ihict showe i ge'iiei.dlx' 
' isibk' tails 111 the' thud wee'k ot the' month, .uul is 
diieete'd fioiii .1 r.idiant point .it ol s- 1 3 on the 
llol tll-e'astei n borde'lsol ( trioU i lli'le' is <dso .1 stloilg 
.show Cl xxliii h supplies sloxx .mil olli'ii lirilliani nu'te'ois 
at alxuit the same tune ,is the' Oiionids, but this 
laeh.int m the c'aste'rn legion of Aiies .it 21 

ap])('iirs to be X isible' feai a long cniioel. ,ind is aho 
seen in the months of Koxeinbi'r and I )e'i I'lubi'i 
'I'lie 'raiiiiils oiten form a 1 oiispu nous ehspl.ix I0- 
xxaids till' I'lid ot (Jetober, biU they .tie ginei.dly 
more abuiuhiiit lu Neneinbe'r th.in .it .mx otliei 
tunc ot the \ e.ir ddie' lattel showe i xields nii'teois 
\ cry SI mi 1.11 to t he Xru'tiels, and lu c'b.ills ,u e h eepu'iit Ix" 
mte'immgled with the' sni.ille'i members ot 1 he stle.iin 
'Ihe i hii't radi.int is at b j a- 2.1 , it is dilluiilt to 
define' the' el.ite' of maximum, but it usu.dlx oieiiis 
bctwe-eii Xoxembe'r 20 .mil 2^ 

The mi'te'one .iitnity of Octobei is not loiifme'd 
tc) a few sx’steiiis, lot a xe'rx' large' number, ee'it.unlx 
sexcial Ininihe'ds, ma> be Ti'eogmsed 1 hi'y aie, 
hoxxcyc'i, lor the' most p.iit teeble', like' the m.ijority 
of till' sx stems winch aie distiibute'd oxei the 

^AUXT.IAXLS OF 22 ('FimFTDs Dr llailoxv 

Shapley’.s estimati'S ot the dist.mees of the globular 
clusters rest largglv^on the a.ssumed .disoliite m.igm- 
tudc.s of J3 ('epheid xaiiables It is very 

de.sirable to haxe as many mdepcnelcnt deterimiid- 
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tlolls ,is ])ossibli' ot the' ehst.me es ot the’ bllghtei 
C e'plie'ids, 111 oidi'r to i lu'i k then .issiimed .ibsohili’ 
m.igiutudes Di b -\ Mitehill has dete 1 inineil the 
ti igonoine'li le ,d p.ii .dl.ixe's ot 2 1 ot t hi'iii, .mil pubhshi s 
the' 1 C suits 111 the Ohsi'i I'dtoi r loi Septe'inbei I ’c 1 h.ips 
the' most doubttui ])e)iut is the' mean p.iiallax ot the 
coinp.iiison st.iis , tlu'x' all' ol the' loth ni.igiutiide, 
.issiimeel p.ir.ill.ix' o" 005 'I 111' eh'ibii ed absolute 
p.u.dkises foi till' Ce[iheuls lange' fionl (o"o[() 
(/) ( .issiol'i lae ) to -o"oi8 (|I (xgm) 'llie’le' .lie' 
oiilx t ue'g.ilixc' pai .ill.txe's 'I he' mean ji.nallax 
.l.gli-'C’s X i‘i \ e lose'lx' With tlu' me*. Ill of l)i(’ spei tro- 
seopu' x.dues, re')i'e tlllg /» (hlssiope Me, tlu me. in 
dilte'ri'iice', Mitchell spe'i t rose opu’, is onlx' 

o" 000^ It is conchule'il tiled llie l.itle'r aie \ ei X’ 
.ici.ui.de 

Nox X r t'oKox \i (iR()b) -'1 his Xoxa is i'xem])tioiial 

ni two w.ix's It IS the only Xoxa that was .i e ata- 
logueil star be'foie the oiitbiiisl (HD 1 20 271)5), .md 

it IS much faitlu'r from the' G.il.iw th.m othi'r Xox .le 
Ml K faindmaik inx e’stlg.des Us piojiei motion aiul 
pai.dl.ix in 1 ’ubl Ast boc I’.uilic, August ii>22 
'fhe pto[)e'r motion is gue'u aso" oi 2 anmi.dlx', toward# 
position angle |i , Iroiii 1 1ns the ]).u .ill.ix is uife'rrcd 
to be (a"ooio, wliile the sjx'ctiose opu: p.ir.dlax' is 
o" oof j Adeipting o"-oe:)i p its present absolute 
magnitude is ; o 2, while' that .d the outburst xvas 
— 7'4, in good agieeme'iit xxith the' maximum \-alue 
foi otliei Xo\.u' I he star is an M giant, and apjiar- 
cnti\ IS iiiixx 111 the same .otuhtion as befote the out- 
buist If the aboxe jiarall.ix is near tlic truth, the 
btai is i onsideialily more leniote than Noxa Persei 
(i<)oj) or Noxa Ae^uilae 
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Research Items. 


TifJ, SlAirj. OF Soi'HOCIKS IN TilE LvfLRAN 
Mrsi I'M — 1 li(_ rhiL'f ^'lory of the l.aleraii Museum 
1^ the gi(‘al statue iisuall}' suj)pose<l to be that of 
1 ]ie j:)oet Sojilux les J lus ideiititK .itioii is disputed 
li\- Mr Tlwodfire F\’emach (Journal of the Hellenic 
Sotiety, \o] \hi l^irt i), who, after a full disc ussion 
(d Llie e\id(nce, identitu's it witli tlie famous statue 
of Solon of S.damis, d<itm^' .dioiit pii n( , Hie work 
of the .irtist l\(, phisodotus, whose son rind |)upil 
seems to lia\e bet n f’laxiteles 1 his new work liy 
.1 ftrcrit niastei tliiis stands out as the herald of a 
new dawn of ,irt. th(“ lasd link between the diviiu* 
I’hiduts and the dn inc- lhM\it<‘l(‘s 

I' \( WAiioxs \i 'I nr Srii or Hi iiisiii 'I he 
(own of I >( tlishe.in, .literw .irds, for some nncxplametl 
le.ison, known as S(\dliopohs. la\ betweim the Little 
lleitnon and (iilboa lanr^ts. on .i pi. on about thiei* 
miles west of the Joolan J’ei mission to exeav.ile 
Hie site b\' tlu' I'nixtisitv Museum, 1 ’Inladelphia, 
havin'^ been .granted by the \n ha olt)"ieal Hejiait- 
inent ol f’alestnie, the work w.is sl.irti'd in it>2i under 
I he snpt'iinti ndeiu e ol Mr ( S idshei b'ortunately 
no M.ihonudan tombs ot othei bmldniRs on the 
mound inteiliK' with the woik of exea\<ition 'The 
stialitu .ition shows a t-ontnuious oceiipation of tlu' 
site bom \iab, l!\/anlin(', and ('lassaal tunes down 
to the (Mib S( nil lit. period I he lesults ol the ('\- 
( .u.ations, so t.n asthcx'liave prot.cedt'fl, aie tlesei ibed 
in Hit' M.nih issm ot tlu' Mit'<(imi loinnal 'I he 
most mipoil.ini distmt'iv nj.nh' is tlait ol a laiti<' 
basalt stele with .in h'ejNplian msirijition ot Set\' I 
(i^i^ ijo’ r. ( ) \\ iu n Hi(‘ lowi'st stiatum is 

iea( hid it is hoped (hat miitli liitht will b(“ thrown 
on c'ail\ SunitiL lih and iehi;ioi, 

l)\Nir 'I IIKoW’lXo-slOM S AM) l>R\ss — III Hie 
K’(‘poit of the South Aliaan Miiscnm for i<iJi, Dr 
f’('rmttue\' diseusses some l<ii.£;e lonnded stones, 
]u'rfoi ,it('d 111 th(' manm 1 ol the Hush A-cr, and 
wei;;hme .ibont iS lb He (100*, not Hunk Hi.it th(“\ 
loiild ha\e luen list'd to wiiitht di,y><mj.; -sticks oi as 
lollnif^) niilL-^toiK s With Hu m weie some stones, 

.ilso ])ei loi .it(‘d, but ratlu'r Hat, with a sharp ('d,tte 
I lu'st', it IS s.iid, w( le ( allied on .i stick by the Hantu, 
find list'd tor Hno\Mn;4 .it th»' leits ot bucks 1 his 
( xplams tlu' list' ol some lu.i\y br.iss rmj's found in 
Swaziland, and Hit' tjiu'stion .irisi's win tin r the 
brass was m.'ide m that tountrx or wais imiiortt'd 
'I lu' ( hit f Ivej^ent of Swa/ikmd ■'aes th.it the toiimn 
w.is the ( as(', and adds “ 1 hi' ptoeess ol se'])ai.itinf; 
w.is ])\ mcltinf^ the miiuials anti ititain theniit,ds 
know 11 to our ant tent blacksmiths anti founders In 
the makm.i]; of br.iss and other metals copper, le.id, 
.ind zini were U'-^etl foi the mannt.it Hue ol b.an^lt's, 
etc, which wt'ie woin only by ko\alties 1 he 
])an<^lt' m this foi m is known as Itnsi , it is the foiin 
in wliitli br.iss is kej)l, msti'.id of mrikm<2 it into b.iis 
as till' hairo])('.ins do ” Spi'ciineia in the museum 
show tli.it Hit' H.mtn hat! also .i bronze industry, but 
the raiit\' Ol silt h ob]( - ts is ratlu r ri'iuarkable, anti 
J)r HiAinpni'} sufj^ests as the rt'.ison tlu' \eiy eaily 
siiperscssion oi bronze by non in South Alne.i 

Ph\si( m XAirnr oi \'i ksi — A rei ent numlier 
t)f the llh'iuy MediZDiisiJu Wochoischnft reports a 
lecture at the Lnivcrsity of Vienna tiy Prof E W 
Sciiptuie, of l.ondon and Hamburg, on recent 
reseaichcs in expcrmientfd plumetu s Speech is 
registered b\' pIiNssical means on a recording drum, 
anti the resulting curves arc analysed and mcasuretl 
untlcr a microscope One of the latest problems is 
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that of the physical nature of verse Verse is shown 
to be ri continuous vocal gesture. There are no 
syllables, no feet, no measures, no possibility of such 
notions as iambus or trochee. The entire system of 
metre as taught m modern prostxly is lield to be a 
f.intastic construction that has not tlie slightest 
n'lation to vi'rsc .as .u tually spoken Any attempt 
to tit it to verse <)r (it verse to it I'csiilts in such 
monstrosities as .some of the present corrections to the 
text of Shakespeare, with apologies for the b:ul verse 
he issujiposed to luive waatten Verse, from a physical 
])omt ot view, is showai to 1 k' a How of speech energy 
W1H1 I'c'gularly recurring regions of greatei density 
'I he total of this energy can be treated ,is if condensed 
at ci'rtrim points centroids or centres ot gravity. 
These centroids i-eciir at o'gular mterv.ils and givi' the 
<'l(<'ct ol beats 'kins regular leciiiience oi cc'iilioids 
( onstitutes the whole' ot tlie system of v'ei'se An- 
other topic presented was thi' tt'Ci'iif work on register- 
ing speee h m nervous diseases TIik'i' diseases — 
epilepsy, dissi'ininated sclerosis, and ge'iU'r.il jiaralysis 
-- show specific ]ie( uli.irities in the rei ords ' A 
diagnosis thus beconu's .in autom.itic Hung , tlie spi't'i'li 
IS u'giste'H'd, the curves aic aiirilyst'd and measured, 
and the n'sult a}ipcai.s of itself 

Till' Srii: VNU) (luovyiir of London — 'The lel.ition 
ot topogi.iphv nnd undi'tlymg stnutun' to the grow Hi 
of London are traced in some dc't.iil by Mr (' Iv M 
Hionu'head m a paper m the fh'e/P'u/i/of u/ jouni<il for 
\ngiist Aft(T deseiibmg the extent ol .illuvi.il ,ind 
ri\<'r gr.na'ls .iiid Hu' (oni'sr' of the I'hami's t nbnt.iru'S 
m Hu' an'.i now < ovc'ia'd by London, .Mi .1 h omelu'.id 
points out th.il tlu' n.irrowiu'ss of th(' nvi'r and the 
.ippioach bv gravel banks liom I'ltlu'r suh' marki'd the 
jiiescnt site ot London Hiidge as Hit' lowt'st ford 
Aioiind this, especially on the better situated nortlu'rn 
brink, tlu' origin, il London giew^ The cssenti.iis ot 
tlie sit(‘. 111 .iddition to tlu' torrl, were tw m lulls c.ippi'd 
by w.itt'r-be.iimg gr.ivt'ls si'paiatc'd by the vallev of 
Hu' W'.dl Hrook, bounded on the wt'st by the L'lcet ,ind 
on the east by the low ground ol tlii' riiamc's marslu's 
I'o tlu' north w.is the loiest .irt'a ot tlu' I.omlon i lay, 
but the livei gtavels were coni]).ir.d iv elv' briri' 'Fhe 
e.iily Roman camp, whuh w.is the e.irlu'st historic 
J.ondon, was on the cast lull, on the west lull tlu' 
brick earth was worked until the city grew ovei it 
Mr Hionu'head traces tlu' growth ol I.ondon tluongh 
S.iNon turn s and up to the (freat Fire in i()(V) .Mtc'i 
th.d event London rajudly exjianded The limit ot 
the gr.ivc'ls toi .1 long Imu' si't a limit to budding 
opei.dioiis W’l'lls sunk through the gravel, seldom 
moie thrill 25 It in (hukness, wen' suri' to tap water, 
but it was not le.ihsed till n'lent tmu's that better 
supplies could be obtained Ix'iU'.dh Hu' ( kiy at de[)ths 
of 130 ft and nioie It w.is tor this reason that the 
aie.is of bare i.ondon clay remained iinoc (aiyui'd until 
the ridvent ot steam pumping and non w.iter m.iiiis. 
Once these ditticultu's of watersupplv were ovenonu', 
the clav' arc'as were rapidly built ovei and outlying 
hamlets became linked up with London 

Median Pkoiuficaiion of Flowers of Hf^vh ro- 
CALLis— We learn trom Dr J C Costcrus, of Hil- 
versLim, Holland, that he lias observed numerous 
central iloral prohlications m Hcmerocallis fitlva m 
gardens at llilveisuni, m the botanic gardens at 
Amsterdam and Ltrecht, and also at Twickenham m 
Hus coimti), during the past summer Apparently 
the {irolrtication resembled closely a “ doubled ” 
flower. Mc'dian prohlication ol flowers of Hemero- 
callis, although apparently rare, Kds been noted on 
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se\eral occasioiib and is inferred to in “ Vet^ctable 
Teiatology/’ by tlie late Dr Maxwell T, Aiasters 
While it IS diriicult to suf^gest a reason l<tr the pheno- 
menon with any dep;iee of ecitainty, it is probable 
that the condition may ha\e been' nioie pre\aleiit 
than usual tins \(mi owing to the prolon-^ed ilrouj^lit 
of 1021 and the earl\’ iiioiUlis ot 1022, pl.u mg a chei U 
ii})oii normal developnu'tit, followed |)\ a rush of 
vigorous grow'th biouj^lit aliout bv th(‘ uiU sumniei 
months A check to followed b\ a sudden 1 

thain^e to liist-rate glowing ('onditions olten bungs 
about last lation, <iud llu' nu'dian pr(»hti('ation of 
iTowm-s ot 1 Iciiicroc alhs m:i\ Ix' legaided m a i.ithei 
similar light to fasuation ■ 

LiFn-nisiom or iiil Nja'icopii kol s I\s|(i { 

1 1 HONF— 111 the Dulletm ot bntomologu al Kesi.m h, \ 
\ol xiii pt 2. August 1022, Dr K | I'llKaid gi\es j 
a \ ei detailed anoiuit ol tlie biology ol Ithoi/i i 

.ui Australian iiioth-lacc'w ing It appe.iis that the ' 
lonipleti life-histoiy occupies two \eais, and the I 
eggs are l.iid m solt or s,md_\ ground, each being < 
lolk'd be[)arately in the sand, which adlimes to | 
its sticky sui face, fotmnig a ])roteiti\e coceiing ; 
'Ulic' hirca' .irc' leiy dillment tiom those c)l othm ' 
\(‘inoptc'iM ] ’hnnnpeiuiui, being cuned ,ind nioie 01 
lc‘ss scataba'ifotm 111 then g(MU‘ral haituics dlaie ' 
a])pear to be at le.ist li\c‘ mstais nistcsid of the usual ' 
tliiei' or four piesi-nt in other inc'iiibi'rs ol the sub 
oidei The 10(0011 IS s])un fioin the an.d end ol 
tlie bod\, and the jaiiia is ,umed with laig( jaws 
lor cutting a w.i\ out lor th(“ (aiu'rgc'iK e ot the imago 
'I'lii' laical food apjie.ns to be* m<nnl\ siaiab.eid , 
giiibs, and Dr 'lillvaid is so inpuessid with the 
vahu' ol IthoiK' in Kdiumg the numlxis ol these 
oigainsnis, that he h,is dec ideel to ti'st its e apabilitu s 1 
as an aid to <ignculturc in Aew' /esdand boiiie 
7000 leil il(“ eggs of ll/miir fus. it h.icc' bei n inliodui i‘il, 
and it lemanis to be semi wlutlie’ tlu' laic.e will 
siuK'cd ill (^stalilishing theiiiscOces und(‘i the new ■ 
conditions, and seiv(' as a helj) towaids contiolhiig 
the* “ giass-grnbs ” The lattei an' serious jx'sts with ' 
bill lew nabiral ('neinu's m Ai'w /( aland 1 

I'm Mc(.Mi'ici\i Si’ioi K‘ (/T( ;ec/a /o/' u/ag/////( a j 
Rainbow) In the ] ’loi (“ednigs ol the K'oeal Soiutc , 
of Quc'eiislaiid (\ ol \xxiii 1 02 J , p[) o 1 -oh, pis 7 and Sj | 
Ai II A Lougm.in gices an int('iestmg ai count ol ' 
tin 'CIV large and handsoiiK spidei 1 1 a]>pc.iis that 
the I reatuie coiistiiu Is ('gg-( o( oon.s ol a inoK' or h'ss 
elongatc-fiisilonn sha]U', eac h being suspended b\ ' 
a pedicel attached to ii bush I lieu tot.il length ; 
measures lioin tlirc'C' to loin inches with a ma\imum | 
diainetc'r ol about one iin h 1 he coioon is double, 1 
one coc 0011 lying w illuii the* other, .ind betwea n the in j 
IS a loose packing ol dclic.dc' silk Within the iniui j 
cocoon are the eggs, which numbe-r inoic than noo, 
and, taking Inc cocoons as an aw’ 'g<', each s[)id(‘r 
lavs about ,^000 eggs \tter hatching, the \oung 

spideis climb u]) the suiroiinding leacc's and spm line 
tliicads On I he lattc'i lhe\ aie lloated, 01 ballooned, 
thiough the an to stait lilc' on then own account 
d’lic' authoi gues a dc tailecl .iccount oi how this ic 
markable coc 0011 is s[)nn b\ thc> jiaient, wliu h, .il though 
skiltul 111 this ait, had neitla r the* c apac itc nor me lin.i- 
tion to mend a lent m it when it was torn by a ciickel- 
hke insect The spidca c oust i nets no web for en- 
snaring prey, but slioitly aftei sunset it hangs sns- 
pcndcal from a liori/ontal line neai its cocoons loom 
tins slender bridge it spins a short lilament w hu li hangs 
downwards .md tei inmates in a globule of Mscid m.ittei 
a little larger than the licvid ol an oidmaiy pm 'I he 
filament is held out by c w of the troiU legs, and, on 
the approach of an msecT, the spider whiils it with 
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surprising speed , this is imdoubtcHlly the way iii w Inch 
it secuies its prey Mr Jmiigman has repcMtedlv 
found the spidoi siu king a couinioii spc'cies of Xoctuid 
moth which it captures 111 this maniiei 

iMi’Roxri) Ki\ I K Disciiciaa Mi \st 10 munis In 
the mc.isuremcnt of n\ er dis( h.ii gc“ spi c lal dill a id ties 
aie oiKoimtc'ic'd m tin' case ot sluggish sIkmiiis such 
as the llluc' Nile* .it Sob.i dining low watei lii a 
report on “ fiuestigatious into Ihc- I ni|)i o\ eiiu'iiL ol 
Kn er Disi liaigc' McMsuiemcmt,'' I’l II (( '>o\ einnu'iil 
Drc'ss, (.iito). Ml Ic n II W'.ide givc-s (he- m'suU ot 
Ills c*\peiimc‘iils with .in iinpuned tin rent nietc'r lor 
stie.inis of fins |\ pe II is .1 hc'lii .il c 111 lent iilcgei in 
which the' helix is dn\('ii not b\ the stie.ini but b\^ 
an mdependcMit coiisl.ml jxiwei I he ellict ot the- 
stie.mi is meu'I\ to mc'ie.ne 01 diminish the' i.ile ol the 
lic'lix b\ an .inioiml whii h si'i \ es .is a mi’asiiie ot the 
slie.im’s \ c loc d \ An insininuiit on these lilies is 
being coiisliiicted b\ Me'ssjs Ixuil .md (o Ihe 
distllU li\ e Ic'.il III ( ol I he niodt 1 IS t led gea 1 u.dispeiised 
with, and iiistc-.id ol .1 weight with oin- 01 two kilo- 
gi.minies l.ilhiig .iboiit I huts i cut mu tie., .1 weight ol 
25 to 50 gi.iiiinic's kills .1 dislaiac' ol oiu metie file 
good results ol this inodc'l .iic' s.iid to be diie. in l.irgc' 
me .isiiic', to Ihe diic'c tness ol il ■. .u t loii .iml the a\oid- 
.iiKc ol dissip.il loll of (iieigv in g( ai woik Icxpiii- 
nienls iii.ide with mdinnieiits ol ilii., t\p( g.i\i’ 
s.it is|,i. toi \ result- Ihe piob.ible u nu loi ,1 .iilglc' 
d( tei nnn.lt ion w.ls loiilid to be 00^ smoikI, but Mt 
\\ .ulc behc'v es ih.if tins w ill be- ledm ( d 111 I he pi 1 lei. l('d 
iiist) imienl 

1 i uin UI \c 1 ON \ Lakc.i Sc \m - 1 o sac that .1 
g.ts h.is \iscosity, is .1 dc'Viic to c oinpeiuati 111 the 
bulk toi the inolioiis which an' igiioicd m dc l.iil 
1 hus if the ignoic'd motions .nc' tho-c' within only 
.1 cubic leillh ot .1 nil II II lie lie 1 he \ I .c osil \ , lor , ill , Is 
longhly 00002 cm ' giiii se( ' II, howecei, wc' 
igiioic' the' gusts 111 .1 wind, Ihi'ii we niiisi .iiliibiite 
to the' smoothed wind .1 niiuh gic'utci \isiosil\, 
i.ingiiig. 111 the' s.niK' unit, liom i to loo In this 
w.i\ tlic' me re.isc' .ind cc'c'i ol tin iiie.m wind in the 
liisi^ kilonu'trc' .ibo\c cuoiind haee lx c n c'Nplaiui'd 
by Akc-rbloni, I .i\ loi , I h ssi'lbc'i g, S \ c idMi|), Sc hnndt, 
etc Ki'iciith \lbeit Dc laid ot Iiin-biiuk' h.is gone' 

.1 stag' Inilliei 1 )\ .iskmg wh.il the \is(osit\ nuist 
be it wc igiioic' c\en ihe c\cionc- ami ,1 ntic \ c tones, 
so th.d we .lie left with ,i snicxith gc neial c n c illation 
ol the .iliiiospherc' |Uoceedmg .iloiig the oaths c 0111- 
inonK' shown m in.ips ot the globe A ic'ciew of 
I tet.infs f'nsl p.ijiei on tliissnbjecl .ippe.m d m X vi OKI 
ot Apiil I 'i l.isl, p gUcj In a SI'I Olid p.iper, " Du; 
Ik’stminmng clei '1 nibulc'ii/giossi n dc i .itniosphai - 
isi hen /.nkiil.ition riiissc_'rfroi)usc her Du ileii ’ iWieii, 
Ahdtf libs') , I<i2i), he rc'-e\animes, b\ ollici iiiethods, 
the visco)it\ to be- attribiiled to Hu-, geiiei.d cir- 
culation, <incl imds, ,'is betoic', \.dnes lound .iboiit 
led c 111 gnu sec 'k that is to s,i\ , a bilhoii times as 
gic'.d a-) (li.d .uisuig by ignoiiiig nioleciil.u .igitahou 
()id\ 'I Ills huge \alue, lok ajiplies to Irictioii 
.moss cc'rtieal jil.mes, but .i])]).iicntl\ the hie lion 
.Kioss hoTi/cuntal siilfac'c's is .111 .ill, in ot gusts, 
not of cNclonc's Wlicui the visc'ositc is known the 
icinductuiU for hc’at and foi w.iti'i \a[iour can 
bc‘ found by th(‘ theories of ( '. 1 fas lor and W 

Seliiiiidt The methods w'lieri‘b\ Dc-kint obtains 
this Mscosity melude a c;om]>ut<ifion ol “ ecldy- 
stresses ” m accoid.iiice with Osixunc' Iveynolds’ 
tlicc.u'v from the houily values of the wind at various 
heights 'file direct eddv-sti essc's aie m some cases 
as big as 0 3 millibar Defanl also m.ikes a deter- 
mmation by wav of the se.ittermg of .ur to north 
and south of the mean-cut. out aftc'r a passage of 
3 (lays, using a formula due to L. F. Richardson. 
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A Florentine School of Physics and Optics. 

P.y ])r L ('. Mauiin 


''I'ld, (it\ ol Mort-ncc, (11 -.(‘r\ cdly fcinious as a 
* pl.u i- ol mi,i;4C' lor lo\'(-is of art, is less 

woitlu ol a \isit on llie [)arl of sliuk-nts of science 
1 h(' lamons Museo di Imskw, wifii its Tnbiina di 
(laliki and its {ollei tion ol pin (dess insti iinients, will 
al\\a\s atli.ul llie lion’s share ol attention, but a 
\ i^il to tile c ha I mini; southei n siibni b ol Vreet ri, with 
tilt' asttoiioiim al obseivatoiv <>nd llie newly erected 
Instituti' ot rin'sics ,ind Ojitus, will anijily repay the 
tune spent m niakinj; it 

On dniin^'ont troin thetilvb^ 1 he t > jni'ss avenue 
ol the \ ill. I l’o^j;io Impel lale, the obst'rcatoiv is seen 
to Ihc lelt (lownmj; ,i lolly hill, on flit' side of wdiieh 
tiu' led loots ol the Inslitnte tan be seen ainotig 
tin' screen ot the siiiioundim; f^.irdens and \ inevaids 
A wide \ u \v o\ei thi' ])caietnl connliyside is olitained 
on leaelimt; llu' It i lace 

I lu' iniildmt; is ol llu' sipiait' lorm with centie 


eonrt\aid usual m Italy, and is onl\ Iw’o stones liiL;h 
A cloisiei siiirounds the (ouitvaid on the _s;ronnd 
le\el, and alioce the ( loistt'i a wide ( loscd coindor 
allords mten onnexion between Ihc looms on the 
npjii'r lloor It is commonlv held th.it a similar 
foim ot Innldmi; is not suitable loi the Itrifish Isles 
on account ot the coldei (hmate, but it may be 
doubted whetlu'i this \ leW' n cone< t , the aiian^;e- 
meiit has m the ])resent ( .ise leiLainl) pro\cd most 
siuicssiul lioni m mv ]H)mts ol \ie\v 'the rooms 
and (onidois .iie liftht .md airy, while the bmldiny 
IS e\'tr('nu'l) (ompact and its low height nuikes for 
stabilitc 'I'heie is hi tic oi no trouble from vibra- 
11(^11, all machinery beiiif; hoiisi'd in (jnc side ol the 
square at the back ot Ihc building Lastly, and not 
least, a way has been lound to combine beauty with 
utility, and it was not thought wasti'fnl even in thes(' 
modern times lo follow the (diaiming traditions ot 
Floieme by ])lantmg a garden to smiomul the W('ll 
in the (ourt^ard 'J Ins is shown in Fig i, 

'Jh(' Institute was eietted imimaliately after the 
wai to seive lor post-grad u.ite and icse.ucli work in 
yihysKs and optics. The pliysical l.iboiatoncs aic 
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under the direction of Prof A (lai basso, who, during 
the last vear, has served as Mayor of Floience Lhe 
optical laboratoiy is diiected by Prof A Occhialmi, 
the well-knowm editor of flic liecistad' Ot/ua In the 
coming yi'ar it is pioposcd to build an annexe demoted 
entirely to technical optics Up to tlu' po'sent the 
leaching ai fivity h.is been lestiuted to the physu.il 
side, but courses on o])tical subjects are being arranged 
and rese.irch and ti'stmg are aheady m jirogress. 
Accommodation is provided for thirty to forty 
stuih'iits taking jiost - graduate courses in jdiysics 
The pu'sent students are drawn hugely Iroiu the 
University ol Pisa. 

In the (ourse ol a short visit it is scarcely jiossible 
lo notice all the lc.it 111 es ch'serving .ittention 'I'lie 
arrangement of lecture theatre, c hiss 1001ns, and 
research rooms is gener.illy excellent, and it is e\ ident 
that the needs ol exjK'iimental ws)rk have been con- 
sidered dm mg design , foi ex.imjile, 
in one coriiei ol the bnildmg it is 
possible to obhun the eiimv.ilent 
ol a vcrtic.il circular sh.ilt by 
r('mo\'mg the cowlings ol hok's in 
the root and lloois, an arr.ingc'- 
ment which is ot tlie gie.ilest \'ahie 
m oplic.il testing 

T lie usual wiimg .md switch- 
bo.ird lot the distiibution of elci trie 
current is pioNidc'd, and there is 
also ,i se])ai<it(' high-tension cik iiit 
Another ])oint which seems admir- 
.ible IS the cenistriiction ol the 
roomy .ipji.iiat us ciqiboaids m 
wine h thiee sides are of gi.iss , 
they stand in the conidor on the 
hist lk)Oi and exhibit the <i])pai- 
atns to .uK'.mtage, .1 in.itter of 
inqinii.mee' m a Leaching mslitu- 
tion 

In tlu' mattf'i ol ('cpnjiment 
the' usual hues ha\(' lic'en gc'ner- 
ously lolkiwa'el Fetr ex.iinple, the 
o])tic.il ajip.iiatus me hide's |o and 
io jhatc' ('chc'Ions with .ippro- 
])ii,ite s])('c lioscojies, a Ihibiy 
and Pe'rot mterh'iona'ter, and a 
Nutting sjM'c trophotenneler, all by A Ililger, Ltd 
'1 here IS also a large' sjK'ctromctei (with lour leaelmg 
imcreisempes lor the click') by the Socicjlc^ (lenecoise 
Other brani'hes ot physics seem to be sujijhied in a 
( 01 respotulmg manner fhosc w'ho know some'lhmg 
of the' jnc'seut cost eel ('ipnpnu'nt ol this kind will ajv 
preci.ite the intc'iisily and vigour ol the' clfoit whiich 
Italy Is making in the loundmg eh this Institute 

In Idoicncc as m lew other cities one loses th.it 
sense ol the rc'motciiess of the p.ist wine h oppiesses 
the' miiul m more meidcrn surrenmdmgs, and the 
splendour ot bygone days seems still our eiwm lor 
giudanc e and mspiiation Sue h thoughts Imd ,1 lifting 
exjirc'ssion in twei Ireseocs whiich are seen on leaving 
the Institute by the mam staircase On the one side 
IS seen Youth in the cjuielness anel cool of the evening 
chinking ot the fountain of ancient wisdom, while 
ojiposite we sec l[um.init> m the gloiy esl morning 
sunlight jircssing ujiw.iids with eageine'ss and liope 
towards the hilltops 

I am indebted to Profs Occhiahni and Oarbasso 
for jihotogiajihs and intonnation for the purposes of 
this ai tide 
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Fruit-Growing 

'^HE application of scientific methods and prin- 
ciples IS steadih gaining ground in fruit (ultuio 
as in other brandies of agriculture, and the numerous 
publications on the subject provide evidence of a 
widening interest in the matter, both as reg.irds the 
scientific and the jiractical woikcr 

The earlier work of Spinicer Pickering and the 
Duke of lledford stimulated interest in tin* root 
systems of fruit trees, and at Long Ashton * the matter 
of root development under various conditions is being 
followed 11]). It appears that tlu* method of treat- 
ment at the time of planting has little effect on the 
type of loot prodiued, a new root system being 
derived from the collar region of the tree and little 
grow’th occurring elsewhere , aeration is considered 
to be a dominant factoi m determining the aitual 
})Oint of origin of the lU'w roots Loot formation 
and growth arc most active at the beginning and 
towauls the end of the season, the greatest increase 
in root length occurring during the latlei peiiod, at 
the time when shoot growth is rafudly dcM reasing 
Other ('X])enments deal with the extension ol tiu' loot 
system throughout the soil, a matlei which has a 
direct beaiing on the degree of ovei lapping of loots 
when too close planting is practised 

On the pathological side sjit'ti.d attention has been 
directed to leaf-scorch on fnnt tiees, and the trouble 
has Ix'cn found to be due to various causative agents 
Among tlu' ihief of these are unfavourable soil con- 
ditions, due to deficient food or water supiily oi to 
defective aeration owing to the mechanicai chaiactci 
of the soil Scorching is also attributed to th<' direc t 
action of wind, to excessive heat falling on the leal, 
or to injLiiy to the vasculai system of the plant, such 
as may be caused by ringing or by tlie presence of .1 
fungus w^liK h ])enetrates the vascular tissue and 
interferes with flic wsifcr supply to the IcMves 

The nnyiorfance of spiaying to combat disease is 
now widely recognised, and at East Mailing - direst 

‘ Animil R( port nf ihc AKnuilUnil .iiiil Hortiniltnr.»I Kcsc.irdi Sl.ilinn, 
Loriy Aslitnii, Kci 

- CiJiibb, \ II Journal vf I'ontologv, 11 , No 2 


and Research. 

experimental woik is being earned out with tungi- 
cicles on apple tux's. Everv fungicide tested reduces 
apple scab {Voitumi nurtjuiihs), though the degree ot 
clfecliv eness vanes, Pordeaiix mixture usually proving 
(he best (lenerallv sju-aking, the croj) an<i the size 
of the fruit are nnpioved bv spiaymg, with certain 
excejitions, ami there aie indications that summer 
spraying may improvi* the kix'pnig (juahtv of the 
flint by reducing attacks of browii-iot [Srlcrotunn 
fn(itigi’n‘i) An inteiostmg point is that tIu' eflects 
ol spiaying are cumulative, sjnayed tiees being loss 
heav'ily affix ted in the succeeiling yeais 

A ciitical ex.unination of the stoi Ks used tor stone 
flints “ shows that little or no attempt has hitherto 
been made to gu^uj) them as has bix'ii done for those 
used for apples and pe.its, i.ijmlitv of giowth and 
geneial availability being usually thi' dendmg factors 
in the selection of stocks in anv jiarluul.ii instance. 
The descriptions worked out at hast .Mailing are the 
beginnings of an attempt to set nj) .i ])ermanent 
standard of classiticafion and rlent ilu at ion with the 
view of tho nltirn.ite impiovemeiit ol stone fruit 
cultivation 

In an inteicstmg suivey on jirogn'ss in methods 
of piactical fruit-growing in the Journal of the 
Royal \gruultural Society of Ihigland,* tin' whole 
business, liom the selection of a holding to the final 
packing of the fruit, is tnuixl L, tying out and 
planting tlu* fruit farm, raising and selecting trees, 
|)ruuing, manuiing, diseases, ,ind jiests are all brought 
under consideration in a wsiy th.it jiiovides suggestive 
reading for all interested in the siibiect, and its v.ilue 
IS enhanced by a useful bibhogiaphy In this con- 
nexion also attention m.iy be directed to the collected 
leaflets ^ on fruit recently leissued by the Ministry of 
Agiu ultiire, in which various jnoblems the yiractical 
fruit-grower encounters in his work ri'ceive detailed 
consideration 

H illon, H (. Journal of Pomnloiiv, \] , Sn ( 

* ll.Uton, IJ , i<>ji, Journ Hoy Xniu soi , )■ iit^biiul 

* Collected ts oil I mil, iy2i Stilioiiil No t Miiiwlry 
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Volcanic Activity in Nigeria. 


TN Kature of July 15, p 97, an account was given 
of volcanic activify in Nigeiia during IMaicli- 
]\lay last Ihe following exfiacfs, from the icports 
of Mr \] S Cameron, acting Supervisor of Rlantations 
m Nigeria, furnish some later inloimation. 'they 
ire ])la( ed at our disposal through the couitcsy of 
the Coloin.il Ofllcc — 

Oil June 17 the manager of Bibiindi informed 
me by telephone fh.it lava stri' uns h.ad ( oimneiiced 
to How again , also that heavy damage vv.is being 
done bv Hoods C)n June 18 I went to Ihbuiidi, 
and going bv trolley to J lollmanshohe 1 Imiiul the 
roadvv.iv' ol the luidge entirely swept away b> floods 
and also one of the four filers gone 1 went up the 
river, and after .diout a mile leadud the Hrst How 
of lava, wdnch had been advancing the day before 
but had now cooled and was stationary ( rossmg 
from theic to W’ernc'rfelde, progiess was shortly 
prevented by .idvaneing l.iva , tlie stream hcie was 
molten, but its advaiue, which was more ‘ creeping 
tfian “ flowing,'’ w.is ovci a vi'rv' wide area and on a 
gentle slope, and it seemed jirobable that eventually 
it would cool and turn the mam lava .strcxim down 
the old course of tue Njoiige river and extend into 
the sea, as part of the flow w as then doing. 
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The flooding damage was considerable and 1 think 
unprevcntable , the amount of water is so great 
that it is impossible todiiecf it More than fifty inches 
of nun fell in the first seventeen days of June, and 
tlie wafei from .in arcxi winch formerly fed tlirec 
rivers and part of a fourth has now no channel : 
not only is an exit lacking, l)ut lam falling on lava 
doc's not sink m and ficrcol.ite Ihiough but rushes 
at once to the lowxxst level, so free- diainagc is moie 
necessary than c'ver. 

On June 22 1 received a letter stating that the 
l.iv a had broken through near Dollnumshohe bungalow, 
follow e<l the course of the stream, and was threatening 
the hospital, which had been abandoned On reaching 
the budge-end at 1 iollmansholie on Jmu' 25, [ founcl 
that the whole of that division .diove the iron road 
had been covered with lava, and cascades of molt«n 
lava were flowing down the banks of the ravine. 
It was really a wonderful sight The river bed was 
full of detached flows of lava fed from the Dollmaii- 
shohe plateau, where it had been massing during 
the past week. I inspected tlu* whole length from 
near the Thormahlenfclde bungalow to the director’s 
house, finding flowing lav a evei y w here. By afternoon 
the ravnne was filled, and bv 11 pm. the lava had 
crossed the rail where the Government road turns 
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off and was advancing down the latter and towards 
it frtjm various points along the river course on the 
left. 

Owing to the steady progress between June i8 
and 25, and the rapid flow’ on the latter date, I 
considered it advisable to order the removal of all 
the machinery anrl the salving so far as possible of 
all building materials worth removing from machine 
house, cacao house, hospital, and director’s house. 

On July 111 again visited Bibundi. The lava had 
advanced considerably since June 25, but its activity 
is gradually dying out, though the lava streams from 
the crater, so far as can be seen in this very misty 
weather, continue as strong as ever. Probably there 
will be another period of rest and banking up to be 
follow’ed by a further advance, and everything points 
to this follow’ing the line of the iron road and Govern- 
ment road to the cacao store and machine house, 
and possibly breaking through the mam portion of 
Thormahlenfelde to the Nmonne River higher up. 

On July 15 the manager of Bibundi reported : 
" The mam lava stream is quiet ; but for the last 
three nights I have seen a large new stream coming 
down the mountain. It is very bright and much 
closer to this side than before." 


The Royal Photographic Society's 
Exhibition. 

'"pHE Annual Exhibition of the Royal Photographic 
1 Society at 35 Russell Square remains open until 
October 28. Admission is free The natural history 
section of the scicntiflc and technical division has 
improved considerably m recent years. There arc 
still a good many single photographs of an animal, 
a flower, or an insect that have no particular interest, 
or 1 f they have it is not indicated ; but there are 
many series showing progressive changes, such as 
Dr. S. Hastings’s nine illustrations of soil formation 
in the Alps, in which he shows the bare rock covered 
at first with crustaccous lichens, and traces the stages 
of vegetation until an alpine meadow is produced. 
Other series show many varieties of the same kind of 
thing, as Mr. C. H. Caffyn’s thirty sections of cal- 
careous, arenaceous, and igneous rocks, and Dr. 
Rodman’s animal and vegetable hairs. With scarcely 
any exception the jihotography in this section is 
excellent. 

Among the " Technical Applications of Photo- 
graphy ’’ Dr. j. S Plaskett shows four photographs 
taken at the focus of the 72-inch reflecting telescope 
at the Dominion Astrophysical Observatory, Victoria, 
B C., which also give evidence of the accuracy of 
figure of the mirror. The Mount Wilson Observatory, 
Carnegie Institution of Washington, contributes 
specimens of the work of the loo-mch Hooker leflcctor 
and of the 60-mch reflector, as well as photographs 
of the unusual spectra of seven stars, made with these 
instruments. Enlarged negative prints of a latitude 
variation plate and a wave-length plate are among 
the exhibits of the Astronomer Royal, Greenwich. 

The production of accurate comparative scales by 
photographic means is fully described and illustrated 
by Mr. A. E. Bawtrec, and Mr. Wilfred Mark Webb 
shows how, by chemical and photographic means, a 
Russian internal passport was made to yield deleted 
details which showed that the document had done 
duty on four separate occasions for as many different 
persons. 

Mr. G. A. Clarke illustrates upper cloud formations 
which support the theorjr of Prof. Bjerknes that 
depressions have their origin in the meeting- of a 
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wrar'm, moist, e<matorialt'ciu*rent*imd a cold, dry, 
polar current. Cloud formktion ' and structure is 
shown from the upper side by Mr. F. W. Baker. 

There are many exhibits that deaj with the techni- 
calities of gelatine plate manufacture and the statisti- 
cal properties of plates by “workers in America, as 
well as in this country. We may refer specially to 
the beautiful photomicrographs of silver bromide 
crystals, at 3000 diameters, by Mr. A. P. H. Trivelli, 
and the characteristic curves of modern high-speed 
dry plates with photomicrographs of the grains that 
constitute the sensitive material by Mr. J. W. Grundy. 
Mr. Grundy also contributes a fine series of photo- 
graphs taken under various conditions from a height 
of about 14.000 feet. 

Among numerous radiographs by several workers 
the effect of the Pottcr-Bucky diaphragm is shown 
by Mr. R. B. Wilsey. This diaphragm consists of a 
grid made of parallel strips of lead foil, the planes of 
which are in line with the direction of the radiation 
from the tube. It is placed between the patient and 
the film, and moved during the exposure so that it 
may not show on the radiograph ; it absorbs a large 
proportion of the scattered rays. 

There is a large collection of colour transparencies, 
and among them some of scientific interest, but the 
most remarkable are the stereoscopic slides made on 
autochrome plates by Mr. S. Pegler. The successful 
reproduction of the colour and the brilliancy of silver 
plate, various articles of jewellery, and coloured 
stones, together with the realistic appearance, 
demonstrates possibilities of this method that are 
little known. C. J. 


University and Educational Intelligence. 

London. — The senate of the university includes 
sixteen members elected by registered members of 
convocation and sixteen by the faculties Of the 
former, six are elected by the registered graduates in 
science ; and of the latter, the faculty of science 
appoints four. There are two vacant seats in science, 
and five candidates have presented themselves as 
candidates for them. The candidates arc : Dr. 
George Senter, principal of Birkbeck College, and 
author of a number of papers and other works on 
chemistry (Dr. Senter is a member of the faculty of 
science, and is therefore eligible for election as a 
representative of the faculty m the senate) ; Mr. 
T. LI, Humberstone, an old student and associate of 
the Royal College of Science, well known to be 
particularly familiar with the work of the University 
and educational problems generally ; Dr. Jessie 
White, who is especially interested in methods of 
teaching science; Dr. J. S. Bridges, director 01 
education, Willesden ; and Mr. C. W. Crook, head- 
master, Central Secondary School, Wood Green. The 
poll closes on Tuesday next, Oct. 10, and it is hoped 
that graduates will not fail to send in their voting 
papers before that date. 

St. Andrews. — The honorary degree of LL.D. waf 
conferred upon the Prince of Wales on September 28 
In an address to his Royal Highness after the pre 
sentation, Dr. J. C. Irvine, principal of the university 
reminded him that St. Andrews was not only a plac 
of beauty and the home of a noble game, but als( 
a centre from which great movements had sprung 
and powerful influences had spread far and wide. Th 
ancient university was ever ready to enlarge it 
activities, blending the wisdom of the past with th 
^spirit of progress. 



Calendar of Industrial Pioneers. 

October 8, 1862. James Walker died. — .\n eminent 
civil engineer, Walker constructed many works of the 
greatest magnitude, and as engineer to the board of 
the Trinity House built the Bishop’s Rock Lighthouse 
and the Smalls Lighthouse. In 1834 he succeeded 
Telford as president of the Institution of Civil 
Engineers, and held that position for eleven years. 

October 9, 1902. George Wightivick Rendel died. 
— Bom in 1833, Rendel was the second son of James 
Meadows Rendel. Trained under his father, he gained 
experience in bridge building in India, and in 1858 
became a partner with Amistrong at Elswick, where, 
with Andrew Noble, he directed the ordnance works 
for twenty -foul" years. He was intimately associated 
with the development ol the hydraulic system of gun 
mountings — ‘the hrst mounting being fitted in H.M.S. 
Thunderer in 1877 — and he was also a pioneer in the 
application of forced draught to warships. From 
1882 to 1885 he was a civil lord of the Admiralty. 

October lo, 1854. John Augustus Lloyd died. — 
At an early age Lloyd left England for South America, 
where he became an officer in the amiy of BoUvar. 
In 1827 he made a survey of the Isthmus of Panama. 
From 1831 to 1849 he was colonial engineer and 
surveyer of Mauritius, where he constructed many 
roads and bridges, a patent slip for ships, a break- 
water, and the colonial ohservatory Among his 
writings was a paper read to the Institution of Civil 
Engineers on " Facilities for a Ship Canal between 
the Atlantic and Pacific.” He died in the Crimea 
while on a Government Commission. 

October ii, 1705. Guillaume Amontons died. — 
Employed for many years on public woiks in France, 
Amontons was a member of the Paris Academy of 
Sciences, and was known for his improvements in 
barometers and other instruments. In 1684 he 
suggested a means of signalling long distances by 
a type of semaphore telegraph 

October 12, 1859. Robert Stephenson died. — The 
only son of George Stephenson, whom he assisted in 
the construction of the Liverpool and Manche.stcr 
Railway, winch was opened in 1830, Robert Stephen- 
son became engineer to many of the early railways. 
Among his most famous works were the High Level 
Bridge at Newcastle, the Tubular Bridge over the 
Menai Straits, and the Victoria Bridge at Montreal 
He was elected a fellow of the Royal Society m 1849, 
and during 1856-57 served as president of the 
Institution of Civil Engineers. He was buried beside 
Telford m the nave of Westminster Abbey. 

October 13, 1902. Peter Brotherhood died. — After 
studying at King's College, London, Brotherhood 
worked as a mechanical engineer at Swindon and 
at Maudslay’s, Lambeth ; in 1867 he set up in 
business for himself in l^ondon. In 1872 he intro- 
duced the three-cylinder engine adopted extensively 
for torpedoes, and 111 1875 built the first steam 
engine coupled direct to a dynama — this being fitted 
in the French battleship Richelieu. He also made 
many improvements in air-compressmg machinery. 

October 14, 1906. Sir Richard Tangye died. — One 
of the five brothers who built up one of the most 
important engineering works in Birmingham, langye 
and his brothers migrated to that city from Redruth. 
Setting up as tool and machine makers, they made a 
reputation by the construction of the hydraulic jacks 
by means of which Brunei launched the Great Eastern, 
and they afterwards became known all over the world 
as the makers ol steam engines and Doping 
machinery . V rVr'-VCv, 
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Societies and Academies. 

Swansea 

Institute of Metals, September 21. — J. E. Clennell : 
Expenments on the oxide method of deteraiining 
aluminium (Report to the Aluminium I orrosion Re- 
search Sub-Committee of the ('orrosion Research Com- 
mittee of the Institute) It wms desired to find a direct 
method of determining aluminium in presence of iron 
and other impurities. I’recipilating aluminium as 
hydroxide by alkali thiosulphates was fairly satisffic- 
tory, but the weight of precipitate generally exceeded 
the theoretical amount calculated from the aluminium 
known to be present. This excess was traced to small 
quantities of absorbed substances, notably salts of 
iron and sulphates, probably of aluminium A better 
method is as follows ; Pass sulphur dioxide through the 
slightly ammoniacal solution, precipitating in dilute, 
faintly acid, boiling solution with sodium thiosulphate 
with addition of dilute acetic acid, washing by 
decantation with hot i per cent ammonium chloride, 
filtering and washing witli hot water. Iron, zinc, 
manganese, and magnesium 111 ordinary amounts do 
not interfere, but when the fust two arc present in 
large quantity a double precipitation is necessary. 
Mane L. V. Gayler : The constitution and age- 
hardening of alloys of aluminium with copper, 
magnesium, and silicon in the solid state. Constitu- 
tion . — These alloys have been regiirded as a ternaiy 
system since magnesium and silicon are added in 
the j)roi)ortions of the compound magnesium sihcidc, 
which IS very .stable at all tcm])ciatur(‘s Micro- 
scopic examination shows that llic solubility of 
copper is reduced from ^'5 ]>er cent to 2 ])cr cent, 
at 500* C. by the presence of 0’7 per cent magnesium 
silicide ; while 2 per cent ol copper reduces the 
solubility of magnesium .sihcidc from 1*2 pc'r cent, 
to 0‘7 per cent, at 500'^ C .^t 250“^' C both con- 
stituents are turned out of solution when only 0-5 
per cent, of each arc present. A t^e- Hardening. 
Bnncll hardness measurements wcic made on alloys 
in which the percentage content of one constituent 
only was varied ; they were cpienchccl fioin 500 C. 
and allowed to age-harden at room leinperature. 
Agc-hardemng is due to the difference m solubility 
at high and low temperatures of both copjicr and 
magnesium sihcidc, and the solubility m aluminium 
of both in the presence of each other. Heat treat- 
ment of age-hardened alloys caused a prchmiiiary 
softening before an increase in hardness ; this is 
probably due to the process by which both compounds 
tend to come out of solution. Derived differential 
curves of alloys which had been quenched, but not 
aged, show three critical points , tlie lowest is at a 
constant temperature , the temperature of the two 
upper critical points is lowered with increasing 
copper content , the intensity of the uppermost 
vanes with the copper content. Probably this point 
IS due to the precipitation of the copper compound 
and the second to the precipitation of magnesium 
filicide.— D. Stockdale : The copper-nch aluminium- 
copper alloys. Alloys of copper with aluminium up 
to 20 per cent, of aluminium have been investigated. 
Thermal data from the cooling-curves and from 
quenching experiments in conjunction with micrq- 
scoptc examination were used to obtain equilibrium 
diagrams. The minimum in the hquidus curve at 
1031° C. with 8-3 per cent, of aluminium is a true 
eutectic point; a small arrest point at 1017'’ with 
alloys containing between 16-5 and 18 per cent^ of 
aluminium has been discovered. Copper at 1000 G. 
can hold only 7-4 per cent, of aluminium in solid 
solution; at 500° C. and at lower temperatures, 
..^’8 per cent., although ta. obtain §uch an alloy a 
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long amuMlnifi; is required. — R. Seligman and P. 
Williams . ( leaning aluminium utensils Aluminium 
Is luit attacked by water-glass solutions or by hot 
soda solution containing a little sodium silicate. 
Attack h\ a 5 j)or cent soda solution is immediately 
arrested !>> tim addition ol an amount of sodium 
silicate i(jiial to 1/100 ol the soda Satislaclory 
detiigeiits consisting ol a mixture ol .soda and sodium 
silic.ifc’ .lie at tides ol commcice , among them are 
" (.11 bosil,” "Pearl Dust," and " Aquaniol " — W 
Rosenhain and J I) Grogan- The etiects of over- 
hc.iting and mdting on ahiimnium Exposure to an 
iindiilv liigli Ic'nipcrature dining melting, and re- 
pe.ited le-indting even .it ordinary melting tem- 
pcratuies, arc thought to cause dt-tc-rioialion ap- 
proMinating to the condition generally described .is 

liurnl " aluniiniiun High-grade aluminium was 
poiirecl at tem pciatiires iqi to 1000'- (' and also at 
the 11su.1l jioiiring tempei.ituie after heating for some 
hours .it 1000' (' 'lire c.istmgs rolled and tested 
in the annealed state showed no detciioration 
Iligh-giade ainmminm and .also .-ihimimum cont.iimng 

I per cent c.n h ot iron .ind silicon were c.isl to J-m 
.slabs .tnd lolk'd to o-ui in shec't , the sheet was 
re-inelted and the pioci'ss re])cated ten times Test 
pieces Ironi each mc’lt showt-cl no s\stematic change. 

Sminey 

Linnean Society of New South Wales, July 26 — - 
Mr C, A Watei house, jnesident, in the* chan —A. 
E Shaw 1 )('sc rqition of new Australasian Bl.ittidae, 
with .1 note on the blattid coxa Nine cockro.iche.s 
are described as new, thrc-c* belonging to Platy/o.steria, 
live to ('ntili.i, and one doulctfully to Zcmioploca — 

II II Karny . A remarkabk ^new g.ill-thrips from 
Austiali.i These thiijis inlest the br.indilets of the 
" Pelah " (( asiKDina C'lmbagei) .ind c.iuse rounded 
galls ot .iboitc’cl tissue to 'orm, m which large colonies 
ot tliiips develop -- (i F, Hill. A new Au.strahan 
lerniite I lie new .species of ralotcrmes from near 
Condon, \\’ \ , is distinct from any described 
Aiistrah.in sjiccies and easily distinguished m the 
soldier caste bv the long narrow head, large mandibles, 
dentiticjii, third joint of anteun.e, and enlarged 
femor.i - - E W Ferguson and G. F Hill Notes on 
Aiistr.di.m laluuidcT', pait 11 Eight new specic.s, 
inrluding 1 species ol Silvius and 7 of Tabaniis, and 
two vaiicties ot species ol Tab.iniis are described — 
J McLuckie Studies in symbiosis, part 11 The 
a])ogcc)tio])]c roots ol Muivozamta spiralis and their 
jiliysiologu al sigmhc.ince Kc,)ot-tuberc les occur ujion 
m.inv ol the seedlings and older plants of Macrozaniia 
spiralis, p.irlicularly about the soil-level They arc 
seldom jirc-sent 011 the more decjily situ.ated secondary 
loots, but may be induced to develop by artificial 
inocul.ition The iciot-tubcicles arc due to infection 
by soil b.ieten.i, the presc-ucc ot which stimukites the 
development ol the coitex and sheath, so th.it the 
tiilierclcs are more massive th.in cjidinary roots 


Official Publications Received. 

I’lnict'diii'''. Ill till' .South l.oiidon 10110111010^1111 and Natural 
lletoii .S(iii(f\ l‘i21-22 J’j> \Mi ‘ .s;i (London HilxTiiia 
t'h.iniliris l.oiidon inidi-’c ) .‘is 

Mt'r{ hiMil Nciitim is’ 'ri‘< Inin al C'ollcifc Caluudir f;r the OTth 
Sjj-ssion, I'.iJJ '2i I’l' '>< (Hri'.tol ) («/ 

Mlid^tc no da iiltiii.n. Indiistn.i o ('r)inni(“rrlo . Oirectona dc- 

M('(corulo(/in ISoIctim Mcteoioloirn’o • \nno dr l'tl2 Pp 111). 
|{nletini M(‘ttorolot:i( o \nno dr JOH Pp. 1:{I) (Ui ) do .Tanclm,) 

P.ipors ot ttif I’oiihodc .MiiHcnin ol Ainoncan Vrc’li.ofdoKv and 
Ktlinolo«\. Il.m.crd 1 Vt<l s, No '} Tho Tiirnc'r Clroiip 

of Liirtlucork-^, H iiiiillon C'onnti, Ohio Hv Chailos ('. \ViIIon}?lib\ ; 
VMfh NriU'.? on the ski lot, il Uoniains, b\ Earnost, A Hooton I’p 
\iii-i 1:12 ■ 27 iikitM (C !iinbridKi', Mas-.) 

Sniithsojiiau Instifntion I nrtod Stales Museum. Cou- 

frlbutioiis from tlio I mted sfatos .ViUhumI llorburiuui Vol. 2ll, 
P.nl 2 . 'I'reos and Shrubs m .Mexii o (Kauai oa'-Kabai oaO Py Paul 0. 
St.-nidloy. I’p .\\x\ji k 171-515 (Washiunton : Guvorninont Prlnllnij 
OllUe.) 
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Momulnc of the Popart meiil of .Agriculture In India. EntomoloRloal 
Serioij, Vol, 7, No 7 : New and Pare Indian Odonata in tho Piisa 
('ollc»c-tlon. By Major F. C Frasor. Pp. 30-81. (Oulcntta : Tiiacker, 
Spink and Co. : London: W. Thacker and Co.) l.lnirces. U. M 
Annual lleport of the -Motc'orolop;ic-al Observatory of flic Oovc-rnmont- 
(loiieral ol ('hoson for the Voar 11)18. (RcsiilLs m Observations.) 
P|i i\ I 134 For the Year 11)11) (Results of Observations Pp. 
IV 1 14.3 (Jlnsim ) 

Slxlli Annual Report of llio National Researeh OouiKil Pp. 72, 
(WasliinKlstn • Oo\ernmc>nt JTintinjj Olllce.) 


Diary of Societies. 

MOyDAY, Oc'XOUEU 0. 

IxsTiTi TK or Briamsc) — S K. Tliorpe, and nlhers: Disn^'.ion on 
tile E\]»onses itiouirod m connection witli the Shiimnmt ot Kurolj^n 
Barlecs 

Rover Sociivrv of Mluicim; (War Section) (at Ro\al Armv .Medli.il 
eollotfo, .Millliank), at 5 -- l,t -Gen Sir Jotin Gewdwin . ProMilenll.ci 
Address 

TV ESI) AY, OCTOitEK ](). 

Uo\ Ali SOCIETY OF MEDfcmK (Tliorapeiitlca and I’liarmai oIorv Seellim), 
at 4 3C) — ])r VV Lanudon Drown: Tlio I’robloms ot AsUmi.i 
(Preslilontial Address) -Pr. T Izod Dennett: Tlie Modllleation 
Ilf Gastric Funefion b\ means of Prut's 
I.NSTiTiTioN or I'ETKoJ.ErM 'i'EcnNoi.ocnsTS (at (diemleal Soiiet\), 
at 5 30 ~ Pi. A D Punstan 1’)ie Work of tlio Stund.iidizatiuii 
Cominittee 

Lv’MTU'te of Maiuni: liNcuNEElts, INC , at G 30 - t Keenes Gomli- 
fions U> Kef llitrh Keoiiomv from Oil Ktiel 
OIEKETT iMukoUcohc-ae CtUM, at 7 30 — F. M.crlln Piiman 
Crustacea 

RoVAT, J’llOTOOKAl’HIl' Soi’IKTV Ol CJkeAT IUUTAIN, at 8 Dl R S 
CI.'U ‘ The Devcdopnii'iil ol tlie I’liotoirraiihR Lenstroin (lie llislorlcal 
Point ot Vkw (till Twenty-IIttli .tniiual Twill-Taylor Meiuori.d 
Leefure). 

l.VSTITI TIOV OF HKVTJNU AND VENTII.ATINO LNOINEIdCS. iNC (.it 
C.ixtoii Dali), at 8 15 — R Kortuni' Some Poiiit.s in tlie Law ot 
Jleating lin«iiic‘ers’ Cunfrael.s 

WEDNESDAY, Octoheu 11. 

IXSTITLTIOX OF irEtTLMl ANJ) VEVTII, ATISO KNC1I\J;EI(S. JNC T(at 
Caxton Hall), at 3. J. Miisur.ive : ileatim; and Vendlatiim ol 
Pa.sseiuiiT Ships 

DoVAL Mli'UOM'oi-rcAL SOCIETA (.it h \>u ill Hilt ioii Jiall, 8-11 Oiioeii 
Sipure, W C 1), at 7 30 — V Cuiiversazione 
JN'.STITI ITON OK Al TOMOBII.E Kncu.neeks (at Ro\.il Aiitoinoblle ( lab), 
at 8 -JA -Col 1)..) Smith I’lesidential .\ddress, 

THUnSDA Oc roiiFK 12 

Ol'Ttcci, Soc'lE'TV (at Imiierial College ot Selonec' ,ind Ti'elinolou\ ) 
.It 7:H)-I)r L C Marlin A Phcsii.il Siiidv oi (’nma -V W 
I’n-ston The .sfrmturo ol Sarid-lilasted and Ground Glass Surf.iech 
iNsrirnE of Metals (London Seetion) (at Institute of Mailne 
LiiKinc'C-rH), at 8 — Dr D iraiison Cliairnian's Address 
Ro\ VI, .SociniA ot MEliiei.NK {.Ncuroloav Scetlon), at 8 30 — Pr W. 
Harris Toxie Polyneiullis (I’residenli.al Vildiess) 

FRIDAY, OcToiiKU 13 

ASSOCIATIOX OF Ecovomp' DtorouisTS (in Dotanleal Lecture Tlieatre’ 
Imperial Colli'j'e ot .Science), .at 2 30— Dr E .f. Ihitlqr Virus 
Plseasi s in Plants -Pi J A. Arkwrliriit . Virus Diseases in .Vmmals 
and M.in 

Rovae SOI u;t\ of Mepicine ((dimenl Section), at 5 .30 
— - {0]»lithnkuolo!iy Seetion), .it 8 30 — N Bisliup Harman A 
Visual SLindaid for Sc houi Teac hers 
.Jt'NioR Institution OK I'lMiiNEEKs, at 7 30 —JO C West- litidci.d 
lee .Making 

Roy.AL PltOTOOKAl'HlC' SOCIETY OF GUEAT DrTTATN, .Xt 8 —Dr C V 
Swan Carcassonne and tlie Perenees 


PUBLIC LECTURES. 

MONDA Y, OcTODER ') 

U.MVI.RHITY Cou-EOR. at 5 —Plot G. Ellioi, Simtii . Tlie Det'inmni-'s 
of S( 11 lie e 

Kl.\'CJ-s Coi.r.ECiE, .it 5 :50 -Prof G It .ielteij . Einstein’s I'lieorN ot 
Relativitv. 

TVDSDAY, OcTonr.R 10 

Cniaersitv CoLtECJE, at 5— Prof (’ Spearman Tlie Nature ol 
liitelllneme. 

WEDNESDA OcToliER 11. 

T’NI\ I.RslTA Cou.l-OE. at 5 :{0 -Miss A S Cooke, Col, .f Al Alitdall, 
.Old Capt. It VVriyld Discussion on IJeient Developments in 
Rural lahrarv Work .Miss laiia.s Anristroiu' Tlu' Dse of Piionidus 
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Landowners and the State. 

L ord BLEDISJ.OK, as president of the Agricul* 
^ tural Section of the Bntisli Association at Hull 
tins year, struck a new noli' in Ins addres>. Put very 
briell) , his text wa.s a demand lot more leadershij), and 
in particular for ediiealed leaileiship by l.indowners in 
the business of faimm<; llrilmh laitmnj; lias lor the 
last two eentiines m the main been larried on by 
tenants po.ssessed of lonsidcMble lapilal, whit h is 
employed in the bii.smess and not m the land itself nor 
m Its ]K*rinanent eipupment. The result, at any rate 
untd fifty years ago, was sui'i esslul ('ompheated as 
the question of tenure w'as in detail, liy custom it 
worked well uu llie wliole , a siirfieienr) ol lapilal was 
attrai'ted to the land to peimit ol lulliiMtion on a 
(omparalively large scale with siillieient (ontinuity to 
encourage experiment and impio\ement, until Brilisli 
farming, 'whet her as regards oper.itions ol (ultnafiotq 
prodiieluaty of i rops giown or quality of stock bred, 
.stood easily foremost in the whole world 

British agricuituie no longer enjoys tlie same un- 
disputed [xisilion. We (.an still point with jinde to 
its tedmieal e.xeellence, bill it h.is not siu'ceeded in so 
adapting itself to the ('hanged ('(onomie conditions as 
to (.ontimie to be regarded as .1 jirosjierous industry 
or to attract the eonfulenee of t a pi (a lists Farmers, 
despiti' some protestations, i-an still make a living out 
of It, because they can ahva)s adjust their .style of 
farming to any range ol prnes, bul the po.sition of the 
other tw'o parties to tlie oceiqialion of the land is far 
from satistaeton . I-andowneis’ rents do not lepre- 
sorit a leasonabie late of interest on the monev that 
has been expended on the buddings, etc. nei'cssary to 
the working of the faim. A piece ol ax’crage English 
land in prairie (ondition ('uuld not to-day be equip[)ed 
as a iaim and then let at a rent whii'h would pay 
maiket interest on the tcq)ital expended m eijuippmg 
It, even though no charge were made lor the land 
itself, r.aridowner.s wdio sold iJu'ir firms during the 
last few \ears w'ere able after Jeinveslmeiit to double 
and treble the meome they had derived from them, 
and at the same time to relie\t’ iheinsi.‘l\ es of many 
of the calls upijn the landlord’s purse, .\gricultural 
labourers, again, though they effected some improve- 
ment in tJieir pijsitioii during the war, are still the worst 
paid industrial (dassof any magniturle in tliei'ommunity. 
In the ^'lllages il is well recognised that a bov is lik^y 
to he better off if he can get on the railway, into the 
poliic, or any of the other oci iqiatioris more or less 
available, rather than go upon the kind. 

Tlie tenant-farming system, for all its advantages, 
appears to be lireaking down, and Lord Blcdi.sloe 
rcgard.s the landowners of the last generation or two 
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as in part responsible. From an abstract point oi 
view the ordinary English tenant farm of 200 to 500 
acres is no longer the economic unit it once wal At ^ 
its inception it represented wholesale large scale pro- 
duction as compared wdth the generality of European 
farming, and as such it provided the food needed for 
the early industrial development of the country. 

But with the enormous extension of wheat growing 
and meat production in the newer countries, the effect 
of which upon our markets liegan to become so apparent 
from the ’seventies of last century onwards, and with 
modern organisation of the import trade in food pro- 
ducts from countries with a low wage standard, the 
English farmer no longer controls prices, and when he 
stands alone, he is selling as a retailer in a market 
dominated by much larger interests. It has become 
a terribly diflicult market because Great Britain is 
now the one absolutely free emporium to wdiich the 
surplus food products from ev'cry other food-producing 
country’ m the world are directed. With one or two 
minor exceptions (Denmark and Belgium are .prac- 
tically free-trade countrie^, but they are normally food 
exporters rather than buyers), the British farmer is 
met by a tariff wall whenever he has a surplus to export 
or a specialit}' to develop, and these difficulties arc, at 
the moment, accentuated by the break in the Con- 
tinental cxi.lianges, which diverts to Britain even the 
limited quantities of tood-.auffs the foreign industrialist 
had begun to jiun'liase. 

Some of these diltuulties may be oxcrcome by co- 
operation, never an easy matter to organise in a (on- 
ser\'ative community siu'h as our farmers form, bred 
as they have been in an indi\’idualist organisation of 
business and imbued with the characteristic British 
tradition of standing alone. In any ('ase, co-operation 
may be only a palliative; the economic flaw in the 
tenant-farming system probably is that the unit of 
management is too small. There is not work for a 
master in controlling the five to ten men employed on 
the ordinary English farm ; as a managing head one 
man should be able to supervise the working of looo 
to 2000 acres, according to the class of land. Economic 
pressure would thus appear to be tending to move 
away from the present type of British farm in two 
directions, either tow'arcls the single-man holding, un- 
economic as an instrument of production but in which 
compensation is found in the extra labour the occupier 
will give in exchange for his independence, or on the 
othe r Ib& rid, tow\ards the really large larm which can 
ta|^^Bfctage of machinery and organisation. 

'jLOT||Bpicdisloe’s main contention is that the land- 
ownermust either take the latter option and become the 
instructed business head of his estate treated as a single 
farm, or if he prefers not to take over the actual manage- 
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ment, he must at least be the leader and entreprenmr of 
the associated businesses of hts tenants. N^t onjy is the 
holding of land a bad investment, but in a modem State 
the mere rent recei\’er will eventually be eliminated. 
Landlords must give service or perish as such, and 
Lord Bledisloe appeals to a class which has a long and 
honourable tradition behind it of service to the State 
to return to the land and .so render a necessary service 
to a State that is becoming overweighted on the in- 
dustrial side. He points out the two directions in 
which the landowner can lead his tenants and benefit 
both his estate and the course of agriculture. In the 
first place, the farmer to-day is not getting his fair 
share of the prices the consumer pays for food. While 
all the producing interests connected with the land are 
unprosperous and are being forced to contract their 
activities, the trading organisations which deal in the 
produce of land are paying handsome dividends and 
individual middlemen are growing rich. The con- 
sumer reviles the farmer because of the scarcity of 
food ; the farmer knows he must restrict his production 
in order to make it pay at present prices, while the 
slightest production above the normal demand cuts 
away not merely profits but often cash returns, as may 
be seen over plums and potatoes at the moment. The 
distributing trade has entrenched itself m order to retain 
its war scale of margin, and the building- famine m the 
country hinders the growth of competition. Lord 
Bledisloe gives a series of tables to show the discrepancy 
betw'ecn retail and farmers’ prices and the increase of 
that discrepancy since the war ; in most cases the 
distributing trades take more than half the price the 
public pays. Coarse ^ middlings ’ cost more than wheat, 
and readers of the Times a few days ago may have 
noticed that on the same day the jirice oi London flour 
w'as put up while wheat was, in another (.olurnn, 
reported as cheaper. 

It is to this state of things Lord Bledisloe recom- 
mends landowners to turn their attention ; can they 
not organise the businesses of their farmers into some- 
thing capable of keeping the middlemen in chei'k ? 
They should be able to sec further than the farmer, 
who has to look after his own business of production. 
Co-operation has made but little headway among 
farmers themselves ; would it not be in a very different 
position if it had been whole-heartedly and intelligently 
backed by the landowners ? Here is one opening for 
intelligence and leadership on the part of owners of 
land. 

The other great opening is in connexion with educa- 
tion and research. The old race of landlords numbered 
among them great impro\'ers of farming, such as 
Weston, Townshend, Coke, and Lawes. Even the 
much-abused farming covenants represented, to begin 
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with, better systems imposed upon their tenants by 
Jandlords. To-day, if English farming practice is in 
many respects still ahead of its competitors, it has 
become, comparatively speaking, not so alive to the 
applications of science. Farmers themselves are not 
quite what they were ; the great industrial de\ elop- 
nient ot the last sixty years has been drawing away the 
brains from the more slowly moving pursuit of agricul- 
ture, and, speaking broadly, the present race of farmers 
are not educated up to their needs or their oppor- 
tunities. 

Here -again the landowners have not been, but ('an 
be, leaders ; they can become intelligence centres, they 
can stimulate the education of their tenants and of 
their tenants’ sons, they can even insist on education 
in selecting their tenants. It is the lack of apprecia- 
tion of science among landowners that has made it a 
plant of slow growth among their tenants. 

The address is really a powerfully worded appeal 
from Lord Bledisloe to the landowning class to treat 
landowning as a vocation and to educate themselves 
for It. It is a far-sighted ('all for service, and coming 
from one who has so notably put into practice what he 
prc'achcs, carries with it an authority which no ordinary 
admonition to progress ('an possess. 


Bergson and Einstein. 

Dnrh et SimuIlaiieitS : A ptopos de la ihhrte d'Etn- 
steiH. Par Hen ri Bergson. Pp. viii + 245. (Pans; 
Felix Alcan, 1922.) 8 francs net. 

E instein in his theory of relativity may he .said 
to have thrown down a challenge in the scientific 
world of the same kind as that which Bergson in his 
theory of duration has thrown down in the philosophic 
world. Both theories are primarily ('om turned with a 
certain tundamcnlal character in the experience of 
'time. Both rcc(jgnise a ihffereiK'e of nature, that is, 
a qualitative difference, between the lime wdiK’h enters 
into our equations of measurement and the time wLich 
is lived. At one jiomt, howewer, Berg.son seems to 
come into direct conflict with the Minkowski-Finstein 
scheme of a space-time continuum. This is m his 
conception of creative evolution. Creation means 
that the reality of the physical universe is of the nature 
of life or consciousness, a conception which implies 
the ('ontinued existence of the past in the present, and 
a universal moving forward into an open future. How 
is this consistent with the view that there is not one 
single universal time but as many different times as 
there are systems, and that there is no absolute simul- 
taneity between events which take place at any two 
points if they are separate from one another in space ? 
NO. 2763, VOL. UO]^ 


Bergson has evidently been of opinion that for his 
own sake he must clear up his position on this crucial 
point. To do so has licen no slight undertaking, for 
he has not been content to accept the principle of 
relativity from the physii'ists or to assume that its 
mathematics is correct. He has, therefore, deferred 
the resumption of Ins own philosophical work, inter- 
rupted by the wair, and has set himself to study at 
first Jiand the mathematical equations of Lorentz and 
Einstein. It may interest readers of Nature to know 
that Bergson speeiahsed in mathematics in his student 
da5''s to the extent of hesitating between it and philo- 
sophy when he had to choose a profession. The argu- 
ment in his new work deals almost exclusively with the 
restricted ihcorv', for it is that whicli affects directly 
the question of the reality of lime. The reUcance of 
the generalised theory is only touched upou. It is 
the subject of a “ Final Remark," in winch the nature 
of its importance for philosojdiy is indicated, but 
general relativity does not seem to B('rgson to ( hallengc, 
as the restricted relativity docs, his theory that time 
as a universal flux or change is an intuited reality, 
while successive states arc a spatiahsi'd time due to 
the intellectual mode of apjrrehending it. 

Descartes in the Brincijili's (11 21;) dot lares that in 
movement there is I'omplete reripna ity ; cither of two 
objects changing their relative position may ho con- 
sidered as having moved or as baxing lemaincd at re.st. 
'Po this Sir Henry More replied (Mareh 5, 1649) : “ When 
I am sitting still, and .someone moving away a mile 
from me is red w'ith fatigue, it is lie who moves and I 
who am still.” Nothing seienc'e (an affiim (oiu'crmng 
the relativity of perceived movement, measured iiy foot- 
rules and rloeks, ('an disturb the inward feeling we have 
that we ourselves ('an effect movements and that the 
efforts we put forth m doing so are iiniler oiir control. 
Here we have, then, m the most striking manner, the 
contrast between the intuitive mode and the intellectual 
mode of apprehendin'^ reality. Is there anytlnng in 
the principle of relativitv which conflicts with the con- 
ception of reality as fundamentally a duration which is 
intuited or lived ? Prima Jade, yes The denial of 
absolute simultaneity sc-ems (ompletcly inc'onsiatent 
with it. This comes out most clearly in F.instein’s 
paradox. '‘Suppose a travclltT to be enclosed in a 
cannon-ball and projected fnjm the eaith with a 
velocity amounting to a. twenty-thousandth of the 
velocity of light ; sufipose him to meet a star and 
returned to earth ; he will find when he Icav'cs the 
cannon-ball that if he has been al)sent two years, the 
world in his ab.senc'e has aged two hundred )'ears.” 
Any one who applies the mathematii's of relativity 
and makes the .simple calculation for the two systems, 
earth and cannon-ball, will find that the conclusion 
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follows with the same logical necessity as in Zeno’s 
paradox that Achilles cannot overtake the tortoise. 

'J’hcrc ii>, however, a limitation even for the relativist 
which, although it lalK ^hort of establishing an ab- 
solute, is imjiorlant to keep in mind. There is no 
system of reference which a tra\eller can i house, by 
entering wIik h he might dejiart and return to find the 
w'orld younger, so that his jouine\ would have lieen 
baikwaiid in time The reason is not the iikoiktiv- 
abiht} of su( h a system, but the fait that it would 
bring us into ('onlla I w-ith the law’ of laiisahty. The 
rex ersibililv ol lausahty w’hich would require the 
elfeit to ( oine into existence befoie the cause, is un- 
thinkable. Sui h then is the paradox. Rehitixity 
reijuires that as we pass into a new sxstem of referem e 
the relatixe moxemenl ol the new sxstem shall be (om- 
jiensated bx ihanges in the spatio-temporal axes ol 
co-ordin.ition m order to keep constant the xelocitx of 
light. This means in the rase supposed that two 
years of the one sxstem is the eijuix.dent of two hundred 
of the other. 

Bergson’s solution of Ismstem’s ])aradox lolloxvs the 
.same line as his solution of the jiaradoxes of Zeno, but 
the special application of his prim iple has a particular 
mteiest. In the i ase of Zeno the essential iioint was 
the insistence on the (ontmuily, in the meaning of 
absolute indix isibihty. of true duration, the duiation 
whiih IS fixed and intuit'd, as distim t from the in- 
finitely dixisible rontinuity, matliemata allx defined, 
of the schematised tnijectory of the moxenunt. d’he 
mathematual time whii'h we measure is reallx sjjai'e. 
In the case of lanstem’s paradox Beigson argues that 
the txvo sx sterns^ wlmh are discordant .is to their 
smuiltaneitx xvlu n taken as integral s\ steins, must be 
considered as (.untinuoiisly lelated, and this is possdile 
only so long .is we do not abstr.icl from the obserxer 
who IS attadied to earh It, he sa)s, we consider the 
two obserxers in their diffeient sx stems to be con- 
tinuously in ( oinmunic.ition it is clear that eaih, while 
regarding the other as a physicist co-ordmatmg a 
system, will regard th.it co-ordinated system from the 
standpoint of his own. and therefore, howexer dilfeient 
the system in.ix be, in so fai as the txvo oliserxers are 
physuists and m so far as they are rel.itcd obseiwers, 
the duration intuited is one and the same for both. But 
here we shall ask, if the explanation is so simple, how- 
does the jiar.idox arise ? Quite naturally, Bergson 
rc^ilics, and this is the sinking part of his aigument, 
because what the philosopher can do the physicist 
cannot. The philosopher’s (oncein is with reality 
perceix'cd or perceptible ; he, therefore, ('an never lose 
sight of the interchangeability of the two sx stems. 
He keeps them together by a kind of continual coming 
and going between thvnn T]Mj|^hysici.st, on the other 


hand, whose only business is to co-ordinate the system 
as a w'hole, must clioose one and stand by his choice. 
He cannot relate all the events of the iiniv’erse to two 
systems of different axes of co-ordm.ation at one and 
the same time. He must therefore regard tlic whole 
system as concordant or discordant with the whole of 
the other sj'stem, each taken as one and integral. For 
the physicist is not concerned with time intuited liut 
only xvith time us a measurable dimension. 

W’e may see, then, how Einstein is able to affirm 
that there are multiple times. We can plai'e an 
imaginary physicist at every point of space and his 
time-system will necessarily lie different from every 
other time-system; and onr own time-system, so far 
as xve are phx’sieists, has no pnxilege oxer the imaginary 
time-sysli'ms. But, Bergson replies, into vvliRhever 
of these imaginarx lime-sx stems xve project ourselx'es, 
it becomes thereby time lived or mtuit('d, and as w’C 
can (onceix'e ourselxcs to jiass into any of them, there 
is a real duration to xvhieli all the imaginary time- 
systems belong, 'fhus is restored to us the uni(]uc 
time, one and unix'ersal. 

Such IS Bergson’s solution. Does it dispose of the 
problem } 'J’he argument is certainly tnlculated to 
reassure thosc^ who hax'e been disturbed liy the prin- 
ciple of relativity, and to comfort those who are made 
unhappy, rather than stimulated to aclixity, by 
jiaradox. Yet tlicie aic many indications m liis book 
that Bergson himself dues nut feel he has said or is now 
.saying the last word. In the final remark, to which 
we hax'c alrcxady lefeiied, he regards the generalised 
theory as an extension of the aigument of the restrii ted 
tiu'ory with the difference that the emphasis is on 
spacer lather than on time. lie suggests that the 
treatment ol space on the same lines as those on which 
he has dealt with time would shoxv that the multiple 
geometiic's are imagin.irx phxsicisls’ geometnes ab- 
stracted from their relation to and translormability 
into the one and umxersal s|)ar('-sysiem xvhich is the 
mluitioii of the living mclixidiuil. 

To a certam extent he is undoubtedly right, for we 
may say (luly that the restricted relativilx is a c'ase m 
point of the generalised relativity. But there is a 
jiroblem xvhich Bergson has left untouched while 
gixing mdieations that he is awxire of it. Tins is the 
u'latixily of magnitudes. Even Einstein has not, so 
far, (Ic'alt xvith it specific allx Weyl, m his endeaxour 
to m.ckc the generalised theory include the whole 
realm of elect ro-magnc'tic phenomena, has fore- 
sliadoxvc'd a relativity even more fimdament.il and 
more universal than Einstein's, although so far he has 
found no means, such as Einstein found, of submitting 
tlie prinriple to experimental tests. In philosupliy it 
is of the deepest significance. Not only is there no 
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absolute criterion of magnitude, but systems of refer- 
ence are not even relatively in relations of magnitude 
to one another, tt is only for the observer in a system 
of reference that there is a relation of magnitude within 
the system and that the system itself has relations of 
magnitude to otlier systems. Into whatever system 
an observer passes he carries into it his own constant 
norm of magnitude and he does not liave to submit to 
the dimensions which the new system imposes on him. 

It is this aspect of the principle of relativity which has 
seemed to the present writer to require a philosophical 
principle like that of the Leibnizian monad to give it 
full expression. Tt is not enough to return to the 
mathematKa! principle of Tiescarles’s mechanism, 
]\Ialhematics and physii's alike rest ultimately on the 
experience of active subjects, and tliis is wliy experi- 
mental tests are releAant. The monadic conception 
derives new meaning from the theory of reality as 
psychical duration, the c'oncept which Bergson has 
made a new possession of human thought 

IT. WiT.nON ('\RR. 

The Molecular Scattering of Light. 

Mokculuy ])iffratiion of li\ Prot. ('. V. Raman. 

Pp. ((’alciittu (.'nncrsily of C'ahutUi, 

R lCADl'iKS ol Xm'URk are already lamiliar \Mth 
the important work \\hi< h Ptol (' V tianian 
has been (arr\ing out m ( onnexiop with the scattering ] 
of liaht I)\ small pane les, for many ol his kmiUs h.t\e 
been announced in these (‘oliimns In a small \oluine 
published b\ the rni\(‘rsit\ ol Cah iilt.i he has re\ iewed 
the picsent position of the subject ol inoleruhir diffr.K - 
tion ol light, and lias disi usnccI the' tbeorx m a com- 
pu‘hcnsi\c sLii\c\ which im lodes the case ol g.iscs, 
>/ip(uirs. lu|Lii(ls. casstals, and amorphous sohcK 

Lord R,ulcii;h was the first to indicate the jiiiiKiple^ 
on which the problem ma\ be handled, and he obtained 
a rclatiop between the scattering powei ol the molecule's 
ot.^i gas, their number per unit xoJiime, and the reliac- 
tji^Jt:) ol the medium. As the eneigy scattered must 
,^e deiivcd from the piim.iiy beam, the intensity ot the 
'^tlcr must suffer an attenuation as it passes thioiigh 
the mediiini, and an expiession can be clenved lor the 
attenuation coellaient Prof. Katnan dist usses some 
criticisms ol the theory and c'oncTudcs that the principle 
ol random phase which is assumed m the argument is 
justified, proMcled there exists the random distribulicjii 
ol the molecules uhu h is recpiirecl by Hcnle’s law. The 
ultimate justific'ation of the principle rests on the com- 
plete non-uniformity in the spatial distribution of the 
molecules in so far as verv small \olume elements are 
concerned. 

The first successful attempt to oliserve the scattering 
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of light by dust-free air In the lahorajtory wii,s made liy 
Cabannes in 1915. Experimental work of great 
interest has lieen carried out by Prot. R. J. Strutt (the 
piesent I^ord Rayleigh), who obtained the remarkahlc 
result that, in many gases, the scattered light is only 
partially polarised. This ma\ be e\[)lainecl .is due to ’ 
the lac-k of sminetry ot the molec ules, and mac lurnish 
valuable information with regard to molecular con- 
figuration. 

To the late Lord R.ivleigh we owe the brilliant 
suggestion that the sc-attering of light by the molec iiles 
of air aeccniiited in large measuie both lor the blue light 
of the sky and the observed degree ol transparency ol 
the atmospheie. Recent observations, principally at 
the Observatory on Mount Wblson, ha\e coiifirmed tlie 
theory and h'.ive furmshed a value lor Avogadro’s 
constant vvhic h ispractic ally iclcnt ic al w ilh that deduced 
from Alillikan's measurements ol the elec'tromc c h.irge. 
Prof. Raman has made? obseiv a lions on the pol.irisalion 
of sk\ light on Mount Dodabella (■S7 ^tO tcel above sea 
level) in the Xilgiiis, As is well known, clust and ha/c 
are largely confined to the lower levels ol ll\e atmo- 
sphere The influence ol scccmdaiv scatteiing may be 
reduced verv considerably by Using a (lee]) red filter, 
and .illovvance ean be made loi the c lice t ol e.irlbshine. 
T'he weaker component of pol.iriSal ion was lound to 
h.ive 13 [)cr cent ot llic iiileiisitv ol the stronger com- 
ponent Onlv .| percent., however, was ascnbablc' to 
molec iil.ir aiiisolropv . a result m eoocl agicement with 
the latest l.dior.itorv me.isurcmcnls 

'The piuuiple ol i.indoni phase on which Rav leiglds 
theorv depencL is not aiiplicable in the case ot highlv 
c'oudensed media sueh as dense vapours, licjuids. and 
solids In lic|uids, we mav applv the theorv developed 
bv T'aiistc'in and .Smoliic howski. in which siattciiug is 
consicleiecl not as due to individual paitules but to 
small loc .d variations ol densitv ariung Irom the heat 
movements of the molecules A foininl.i is ciblaincd 
showing how the scat lei mg power ol a tlmd is i elated 
to Its reli.ic tiv itv Jt Is worth} oi notue that the 
scatteiing power is projiurlioiitd to the absolute 
tempc'i-.ituie and to the; com|)rc‘ssibilit v ol liciuid. 
W lien (orrectc'ci lor the eltec I ol niolv' ukn .niisotro])} , 
the formula giv es results in lair agree uient vv ith observa- 
tions 111 non-fluorc'sc ent licjUids. ancl ii reduces auto- 
matic allv to the Rayleigh formiiki in the c ase of gaseous 
media But. surjiiisinglv enough, the law seems to 
break clown in the case ol gases unclei high jiressiArc, 
Prof. Raman m.ikes the interesting suggestion that this 
failure mav mean that the ccmtinuoiis wave theory of 
light does not striellv represent the facts and that \vc 
may iierhaps find here experimental siijifiort for 
hanstcin's conception that light itscll consists of 
quantum units. 
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Status explicitly of what these contents consist. This 
issue is, of course, in anticipation of the annual 
\’olume. which gives a complete record of the Associa- 
tion’s proceedings at the particular meeting, but 
which cannot, in the nature of things, make ■ its 
appearance until some time after its conclusion. 

7 ’his practice of the Association, wdiich is of com- 
paratively rec ent origin, is altogether to be c'ommended, 
and as a business proposition is to the credit of the 
management hAperience has .shown that it meets a 
public demand Meniljers who attend a meeting are 
ready to [lurchasc', at the comparatively low price of 
isMie, a collected edition of the addresses, as are those 
who are unable to 1)C present. The fact is signific'ant 
oi the increasing appreciation m which tliesc addresses 
are held by the jiublic . In the early days of tlie 
i\ssoeiatinn it was not c'onsidcred obligatory on the 
])art of a president of a sec'tion to prepare a special 
address by wav of opening its proc'eedings, and he 
oc'i asionallv contented himself, with a lew general 
remarks bc-fore calling uj)on a inemlier eluirged with 
the prep.iration of a report on the progress of tlie par- 
ticnlar department of science with which the section 
concerned itsell, either to read the re|jc»rt or to give an 
abstract of its c'ontents hailing the report lie would 
eall upon a member to prc'sent the first communication 
on the list, and in some such mannci the businc'ss of the 
scs'tion would lie begun (/radiialh the pre-sent 
( iistom has bc'cn evob eel. and the pic-sideiitial addresses 
have fiecoine a \aluable .uul mc'st imporl.int Icature 
()1 the work of the scs tion — some people, indeed, 
would sa\ the most valuable and important. 

The |»resuknts of sectic.ins nc)wada\s are invariably 
representative nun or wcamen- -recognised authorities 
on the' special siibu'cts witli which the sec'tion dc.ds. 
'rhi'} arc usuallv ac tive woikcis in the- development ot 
knowlc'dpi' cm tliese -.ubjec ts--perM)ns with c'xpc'riencv 
of reseaich and ot Thalured judgment, with a mcsMige 
ot advice, ccainsel, or warning to c ornmuincate. or the\ 
may even piomulgatc a wholly nc’W departure in 
scientific, thought lienee the eagerness and expcrl- 
ancy with which these uttcrancus are awaited, not oiilv 
hv the protc'.sional members ot the section hut also hv 
such portion of tlie general piiiilic' as shows its interest 
in the progies-, ol science either hv attending the 
meetings ol the Asscrciation. or tollowang its proc’ccuiings 
m tlie jire.ss 'Fhe apiirec lalion in whic h these 
sftclional addresses are now held is further shown hv 
the measures which t^eseculive have been rc'ciuired 
to lake in deference demand, formerly the 

addresses were all giv'e^^ the same day, and as a rule 
at the same hour, arid tltey initiated the work of tbeir 
resj)cc;tive sections. Nowadavs spec'ial arrangements 
are made, so that meJ^i^rs may have an opportunity 
NO. 2763, VOL. I fO] , ^ ' 


of hearing a.s many as possible during the week over 
which the meeting extends. Their publication in 
collected form during the week of the meeting will be of 
service to those who for various reasons are unable to 
take advantage of such opportunity, and will be wel- 
comed by others who may wish to study them in 
detail and at leisure. There are, of course, some, and 
they are particularly common among those of the 
student habit, upon whom the printed word makes a 
more effective impression than that spoken. 

It is unneces.sary on the present occ-asion to say 
anything at length concerning the contents of the 
volume before us. Any detailed examination or 
criticism is the more uncalled for, as most of the 
addresses themselves, slightly abndged in some cases, 
have been, or are being, reproduced in these columns. 
It is sufficient to say that the ic)22 hook worthily 
sustains the reputation which British Association 
addresses now enjoy, as well-written, scholarly pro- 
ductions, pregnant with thought, replete with tact 
and suggestion, stimulating and lull of interest and 
inspiration to tlie contemplative kind. In an age 
which is pre-eminently scientific these hooks deserve 
the widest possilile circulation, and in the interests of 
knowledge it is to he hoped that they will .ittaiii it 


Our Bookshelf. 

Dcr foisfle Mensch Gnoni'.ufie fuiey Puhnoitlitopolo/'ie. 
V'on Brol. Dr. K Weilh Rrsier Tt'il Pp i\ 1-33(1. 
(bcilin . (k'hruder Borntraeger. i()2i ) 20s 

Kxi.i isii students who w’ish to know' wiuit Iheir (lerman 
(olleagues dunk of rcient (list overies ol IosmI man will 
he somewhat (hsapjioinled when Ihcv i onsull this woik. 
Its author, Prof Werlh. who has puhhshefl several 
hooks on the h e-age and allied geologa al suh)c( Is, has 
either never heard ot the fossil remains disiuvcrcd at 
BiUeleiwn and lull) elescrihed by Dt. Smith VVeiodwaid, 
or reliises to believe m then authenticity; at least no 
mention is made of them Nor is any alluMon made 
to the remains found al l»os!<op, South Alruti (he fossil, 
skull found at 'lalgai, Queensland,' nor those lounel by 
Prof. Iviigene Ihihois at VVafljak-Jav.i On the other 
hand, full and weh'ome ai'pyunis arc mven ot two im- 
portant finds made in Oerijaany during wai-tmie. One 
ol these was made at Kliifingsdorf, neai Weimar, wliere 
tw'o fo.ssil lower jaw's were tound 'i'hesi' are attrihiiteel 
and rightly so - to Neanderthal man. whose distiihu- 
tion i.s thus carried beyond the w'atershed ol the Rhine. 
The ocher discover}, wdiich was made at Ohereassel, 
near Bonn, has revealed the remains of a man and of a 
w'oman belonging to the last phase ot the lee-age, and 
regarded by their disc'overers as memliers of tlic so- 
called ('romagnon race. The skull of the man serves 
very well as the prototype of many a spc( imen found in 
neolithic graves in Scandinavia and Britain, but has 
.such outstanding cheek-bones, zygomatic arc'hcs and 
angles ol the jaw (or jowls) as have nevx^r been seen in 
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European skulls hitherto. The width of the face in 
froBt of the ears is 153 mm., at the angles of the lower 
jaw 127 aim., betokening an extraordinary develop- 
ment of the masseter muscles. Notwithstanding these 
features, the skull is that of a strong, handsome, and 
big-headed man. 

The opening chapters of this work are devoted to an 
orthodox and clearly worded description of Europe in 
the Icc-age, In dealing with human remains, Prof. 
Worth depends very largely on the methods and con- 
clusions of Schwalbe and of Klaatsch. Prof. Werth 
accepts .Schwalbe’s verdict that Neanderthal man was 
not the precursor of modern man, hut wais extinguished 
by the arrival of the Aurignacian race in Europe. lie 
is inclined to think the Croraagnon type represents a 
laa’r iinader of Europe, and accepts this type a.s the 
precursor of the long-headed modern Europeans- both 
of the dark Mediterranean and of the fair .Scandinavian 
t\pe. 'Jlie work, of which this is Part i, is well 
illu.st rated. 

Slndien an Infimrien ubir Flimmerhnvegiing, Loko- 

motion timl Reizbeanfivortiing. Von Dr. Friedrich 

Alverdes. (Arbeiten aus dem Gebeit der experi- 

mentellen Biologic, Jleft 3 ) Pp. iv f 130. (Berlin : 

Gebruder Boriiliaeger, 1022.) 12^''. 

'J'uh little book under notice is a recoid of careful work, 
<tiiefl\ 111)011 the bch.iMour of Paramariinn cawlntnuL 
although the three other species of Parama'cium, 
Stentor yWvwcr/)////?, and other Jnlusoria, figure m some 
of th(‘ expcriinents. 'I'hc author has made an esjieciallv 
det, lik'd ''liiilv of (he mo\ements ol Paramiecium and 
oi the .Ktion of its iiha, .and his observations on its 
mor[)h()logy arc not withoul interest. De disi'iissos the 
behaviour ol these organisms when operated upon, 
and also (heir reai tions to narcotics and other chemical 
.stiimili and to the galeanic (urrent 

While the aiilhor admits the merit ol Jennings's w'ork 
in this field ol study, he is, nevertheless, frequently 111 
lonlhet \Mt]i this worker, both in his observations ol 
beluiMour .ind lies inteipretations of them; but it is 
not certain lhal he thoroughly grasps jenmngs’.s views, I 
and It is noteworthy that the latest edition ol “The 
Behaviour of tlu' Lower Org.uusnis ’’ (Golurnbia I’niv. 
I'less, 1015) IS not m Dr. AKerdes's Bibliography. Dr. 
Alverdes r.inges himself energelii ally against .ill those 
who see in the Infusoria nothing but “ small automata,” 
and vigorously op[)oses the medianistie interjiretation 
of their hehavioui Like Jennings, he denies that the 
local action tlu'ory of tropi.sms (an explain lonqiletely 
the behaviour ol these organisms fie would siih- 
stilute toi It another view to vvhu h his reseaiches have 
led him, bur It IS impossible, in the short spate at oiir 
disjiosal. ade(]U<itelv to jiresent this view or to intidse 
it. Lndoubtedlv Di Alverdes’s work is eai(diil, and 
IS marked throughout by mdepimdenee ol mind, lie 
insists, with adnmable emphases, that little piogiiss 
can (onie fiom the study ol the Prolist.i in unusual 
media or in media whieli are artificially jirepaietl upon 
pliy.sico-ehemieal principles alone. The same argu- 
ment might he applied with profit to all other work on 
the Protista. 

In spite of a rather dillieiilt and diseui.sive slvle, tlie 
book should not be neglected by those w ho are interested 
in the problems vvitli w'hieh it deals. 
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An Introduction to Electrodynamics ; From the SiiVid- 
y point of the Electron Theory. By Prof. Leigh Page. 
Pp. vi + 134. (Boston and London : Ginn and Co.. 
1922.) lOi*. net. 

Hitherto the mathematu al eipiations of electro- 
dynamics have been based on the experimental con- 
clusions of Coulomb, AmpeVe, and Ear.iday. Even 
books w'hich discuss relativity go no further than 
show'ing that these equations are eo-vanant lor the 
Lorent/.-Einstein translormation. in Prol. Page’s 
book, howev'er, the eijuations are derived direi tly from 
the principle ot relalivitv. 'I’he m.iLheni.ilKiaii will 
appreciate this. procedure as it is more logaal, but w'e 
think lhal the average reader will find the older 
methods more convincing. 'Plu' units chosen are those 
advocated In Heaviside and Lorenl/. The value of 
the charge at any point is cqu.il to the number of lubes 
ol fonc diverging from the point , all matter is iissumiHl 
to lie made up of positive and lu'gative ('Ici'trons ; 
electromagnetic femre is defined in terms ol the clcitnc 
intensity of lines of tone, and grav it-ilmnal attraction 
between tv»o electrons is supposed to be negligibly 
small The electrons (arrsing a euireiit are all of the 
same sign, and their masses are positive, lleni'e 
the “ mass ot the current ” is greatei than the sum 
of the ma.sses ot the individu.il elei Irons compos- 
ing It. 

The author’s methods ol ealnil.iting the radiation 
from electrons are to be (ommeiulcd, and he also givTS 
a good accminl of Lane’s (heoiv ol the (liflractam of 
X-rays The loimul.e dedincd lor specifii' inductive 
('apacity, inagnetie perme.ibility, and melallu' con- 
ductivity agree fairly well with experimental results. 
The theories of Fanidav’s cxjieriment showing the 
rotation ol the plane oi jKilaiisation ol light by a 
magnetic field and of the Zeeman iTlect arc given 
bnefiv, but m a (amvim ing w.iv. We lan commend 
(his book to the tieclridan who has .ui adv'anced 
knowledge of mathematu s and is inleiested in the latest 
theorn's 

Ilandhuch der hiologischen Arheitsmcthodcn. Ileraus- 
gegiben von Ihol Dr. 1 C Abderlialden laeferung 
5^. Abt. \’ Methoden zum Slndnim der T'linklionen 
der einzchien Oignne des tiert'^t hen Organiuiim Teil 6, 
Heft 3 Siiinesoigane : I ichisinn nnd Ange. Bp. 
365-462. (Berlin und When Crban und Si hwaiv.en- 
lierg, 1922.) 1 17 marks 

This |)ortion of the work, Abderhaldeii’s “ Ilandhuch,” 
IS the diiect ((mlinuatioii of parts 3 and 41 wha h dealt 
with the biophvsK'al methods u.sed in mvesligalmg the 
living eve and its sensitiv ity to light. Thefiist section, 
by Dr Vogt ot Basel, is devoted to the method of 
examining the eve with light iioin vvhu'h the ted rays 
have been absorbed by passage thioiigh a 1 oiuentratcd 
solution I't copper siiliihate and a weak solution ot 
erioviridine With sia h ligiu, inv esimai ions of the 
vellow sjioL are rendered miu h easii'r and more aei'urite. 
Thescxondsectionof 76 pages, bv Dr Baslerol Tubingen, 
deals with methods whah m the ni.iin are intended to 
investigate the fuimtions ol the relin.i and its v'arious 
parts. Sharpness of vision. inadi.iUon, and detei lioii 
ol movement are some of tlie snlijei is dealt wuh. The 
concluding sedion, by Dr SLiuvckciiol Breda, describes 
the photographic method he uses for studying the 



movement of the eyeball from side, tqt Tlte trfai+ ' 

ment is in general iftore w.ordy^th^'i? deSirabIc/«^' 
the work brings togetW' ill' an accessitye fbrm 'a lar^^ 
amount infonnation hitheho buried in memdirS, ' 
published in most rases abroad. * 

Our Homeland Prehistoric Antiquities, and How to 
Study Them By W, G. Clarke. (The Homeland 
Pocket Books, No. 13.) Pp. 139 + ])lates. (f./)ndon : 
The Homeland Association, Ltd., 37-38 Maiden Lane, 
1922.) 45-. ()d. net. 

Mr. Ci.arkk’s little handbook on the prehistoric 
antiquities of Britain rovers the wliole subject from 
KoJilhs to llie Iron Ago. One of its mam objects, how- 
ever, is to help the novice to discriminate between .stones 
.shaped by natural forfcs and those chipped by man. 
In so far as this is possible by means of the printed 
word, Mr. Claike is a good guide, while his practical 
hints on where and how to look for implements will be 
ol great assistance to those taking up field work for 
the first time. As it rovers so wide a field the treat- 
ment is necessarily summary, while. in dealing with 
controversial points conclusions are stated dogmatic- 
ally, which, m a more amliitious work, would require 
extended, disi'ussion. Tor tins reason, Mr. Clarke 
must be lorgiven some over-hasty statements. The 
amount of information which lie has succ(‘cded in con- 
densing into so small a compass is remarkable. There 
are few subjet ts connci ted with prehistoric pcopleij of 
these islands, whether it be their implements, their 
dwellings, or their modes of life, about which the 
beginner will nut find sufficient intormation here to 
open a path to further study, and thi.s, in a book of 
tins type, is in itselt a great achievement. 

Homo {Os Modenias Estudos sohre a Origein do Homem) 
By Prof. A. A. Mendes Correa. Pp. 318, (Lisboa; 
Porto ; Coimbra : Lumen f-anpresa Jnternacional 
Editora, 1921.) n.p. 

In this country tlie work of Portuguese anthropologists 
is not too w'ldely known ; yet it is deserving of more 
attention than it recenes. In prehistoric archaeology 
and somatology, investigations arc being carried on 
which, if not considerable m bulk, are of some 
importance fur students of European ethnology. We 
therefore w'cleome the op[X)rtunity of directing 
attention to this book by Prof. Mendes Correa, in 
which the most recent discoveries and hypotheses 
relating to the origin and descent of man are critically 
discussed. Each chapter deals with some one aspect 
o^;the problem, beginning wuth “the animal ongin of 
man,” and passing on to “evolution,” the evidence 
of palaeontolog}’, Pithecanthropus erectiis, the skeletal 
remains of prehistoric man, anthropogencsis, and a 
detailed exposition of the neo-nionogenistic point of 
view. It is mteresling to note that the author, m the 
cas^ of the Trinil and Piltdowai remains, adheres to 
the view in tlie fonner that the fragment of skull 
is simian and the femur human, and m the latter that 
the cranium is liiim^ and the jaw' simian. A final 
chapter summarises the author’s views, published clse- 
w'here, on the influence of environment in the formation 
of races, and re\ iews the problems which await elucida- 
tion by further discoveries; 
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In the second edition of Dr. CapstickV text-book^ 
sound, a chapter has been added giving an outline o{v’ 
some of the* more important applications of acousti(#;; 
to military operations during the war of 1914-18.:^; 
The author is not very successful in conveying in the,N 
fewest possible words a cleiir idea of the apparatus 
employed, and his descriptioas would have Ijeen im- J 
proved by the use of diagrams. It must, lipweverj?^ 
be pointed out that some of the diagrams in the earlier’'^; 
chapters are by no means perfect. In Fig. 95 the ' 
pendulum would quickly damage the mercury cup, ic 
and it is doubtful whether the Jlell telephone in Fig. ' 
99 would have been recognised by its inventor. The ; 
granular transmitter, inadequately illustrated on page , 
222, does not serve'in this primitive form as a suitable ' 
microphone for use in a hydrophone. The author has - 
obviously made a slip when he says that in .signalling 
under w'ater the sound is received by a submerged^, 
microphone similar to a receiving telephone. In spite ■ 
of some defects the volume will serve a useful purpose 
as a class-book for schools. 

Sewerage and Sewage Disposal: A Textbook, By L. 
Metcalf and H. P. Eddy. Fp. xiv-^598. (New'’ 
York and London : McGraw-Hill Book Co., Inc., 
1922.) 255'. net. 

The volume before us is the work of the authors ol a 
I three-volume treatise on “ American Sew'erage Prac- 
tice,” and is the result of a demand for a .shorter book 
.suitable for students who have not a great deal of time 
to devote to thi.s subject. The early sections of the 
book deal with the main outlines of the problem of 
.sewerage — the quantity of sewage to be e.xpected, 
storm water, hydraulics, etc. Methods 'of suiveymg 
and excavating arc then treated, together with the 
details of carrying out the work. The later sections 
deal with the ('hemical and biological charactcristii's of 
sewage and with disposal methods. There is a chapter 
on cost-estimating at the end of the volume. The 
autliors are enginetTs whose practice brings them into 
intimate contact with tlie matters treated ; this is 
reflected in their book, which cannot fail to be of 
service to students, Britisli as well as American. 'I'he 
volume is profusely illustrated and is thoroughly up- 
to-date. There are some useful graphs, among which 
we note one giving the discharge ol egg-shaped sewers 
running full deptli, which is based on Kuttcr’s lormula. 

Manuel de lournage du hois. Par Ifippolyte Gaschet. 

(Bibliolheque Profes.sionnclle.) Pp. 248. (Paris ; 

J.-B. Bailliere et luls, 1922 ) 10 francs net. 

A VERY good account of the tools used and the methods 
employed in wood-turning is given in this little ' 
volume, which will be found to be supplementary, in 
some respects, to English works on the same subject. 
The languaiic difliculty wall probably prevent the book 
from reaching the hands of many young workers in^ ’ 
this country, but manual instructors should find it .1 
useful, espeiually in view of the graduated series of 
exercises which is includedrat the end of the volume:^ ; 
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'^txiftfstd by his c&nis^OfUents. Neither 
\\r( undertake to return^ or to correspond with 
writers of, rejected manuscripts intended for 
f^ftkis~or any other part of Nature. No notice is 
'^, faken of anonymous communications?^ 


tfj Periodicities. •, 

V; v' The recent paper by Sir William Beverid^ on 
Wheat Prices and Rainfall " (Journal of the Royal 
't’ Statistical Society, vol. 85, pp. 412-478, 1922) raises 
rather important question of principle \\hich is 
.'involved not only, m discussions over the existence 
,^'Of periodicities, but also over relationships between 
^different variables. 

s. Before Schuster’s papers on the periodogram it was 
pustomary for a period to be accepted as real providet,! 
that it had an amplitude comparable with that of the 
; original figures under analysis ; and he revolutionised 
' the treatment of the subject by showing that if the 
, ’ squares of the intensities of the various periodic tenns 
are plotted in a periodogram, and if the data are those 
of an entirely chance, distribution, then the average 
,0 value of an ordinate being a, the probability that a 
, ' particular ordinate will equal or exceed ka is Sir 
I ' William Beveridge is accordingly perfectly justified 
in taking Scliustcr’s sunspot period of 11*125 years, 
or Bruckner’s 34*8 year period, and deciding that 
these periods probably occur in his wheat jinces if 
the corresponding intensities are three or four times 
the average. Bui he, like many other investigators, 
goes a stage further, and after picking out the largest 
from a largo number of intensities he applies tlic sainc 
criteridn as if no selection had occurred. Jt is, how- 
ever, clear that if we have a liundred intensities the 
average of which, a, is derived from a number of random 
figures, then the probable value of the largest of tliese 
• cliance intensities will not be a but will be considerably 
greater, anti it is only when the largest amplitude 
actually dciivcd materially exceeds the theoretical 
chant’.e value thus obtained that reality can be in- 
ferred. 

Taking the periodicities of w'hcat prices on pp 
457 - 45 b bt'twoen 5 years and 40 years, ^ I estimate 
that the “width of a line” ranges from o*i year for 
a 5 years’ peiiod, through 0-5 at 12 years to 4 years at 
years , and accordingly that the number ol inde- 
pendent jiciiods between 5 years and 40 is in this 
case about 51, The value of a, the average intensity, 
being 5*898, it is easily seen that the chance of 
all the 51 random intensities being less than 3« is 
or 0*074, so that the chance of at least one 
intensity greater than 3^1 is 0*926, not e"® or 0-050, as 
is liabitnally assumed. Instead of the chance of an 
occurrence 'of 3a “ making a prima facie ca.se for 
enquiry’’ (p 424), the odds arc J2 to i in favour of 
its })roduction by meie chance I'hc chance of at 
least two intensities above yi is 0*728, of three it is 
0*470, of four 0*248, of live 0*109, of six o-o.joj, of 
seven 0*0127, of nine 0*00085, and of eleven 0-00003 
Thics it IS not until six mtcn.sities over 317 aie found 
that the chance of production by pure luck is less 
than 1 in 20 It js also easily found that if the chance 
of all the 51 intensities being less than na is to be 
19/20, 1? is 6-9, i.e. the greatest intensity for wheat 
price fluctuations must be 41, not 18, before the 
' probability of its being due to luck is reduced to 1 /20 ; 

' 1 Sir William Beveridge point-, out on pp 4 .' 3-424 amplitude^ for 
periods of less than 5 years arc iiKvitablv diminislicd, while thoM' alH)ve 31 
W 'dtomibhed by the pinccss cmplovcd for chrainafinf,^ socuhr tmid I 
Calcutate that the hitrnsity at 35 years should be multiplied by (o 87)-* 01 1-3, 
aiid^at at 34 by 3'ti. , ^ 


Ittdijfthe likelihood is to be iftoo xva must luivc n '-8-5, 
"fiiqrfespbhding wheat-price intensity being 50. 
g'f mtetMti^s greater tJian 4 1 Sir, WJlHam Beveridge 
Iwiiud four, ana greater than 50 only two. * ' 

At first sight it might .seem that the aj^eoment 
between Sir William Bcveiidgc’s forecasted synthesis 
rainfall curve and the actual rainfall was too great 
to be explained by a feu harmonic ti-rms , but the 
con'elation co-efficient of 0-38 (see p .175) indicates 
that vvliilc 0-38 of the rainfall variations are accounted 
for, only (0-38)®, or about a seventh, of the independ- 
ent factors which control thc.so variations have been 
ascertained. 

As pointed out in a paper “ On the (aitcnon for 
the Reality of Relationships or Periodicities,'’ in the 
Indian Meteorological Memoirs (vol 21. No. 9, 1914), 
the same piinciple is valid when di.scussmg relation- 
ships. If we are examining the ('fleet of rainfall on 
temperatuio and ascertain that the correlation co- 
efficient between the lainfall and temperature of the 
same month in a particular English (.oiintv i.s four 
times the probable error, vve may infer that the effect 
is highly probable But it v\c woik out the co- 
efficients of that temperature with a hundred tactors 
taken at raqdom, e.g with the monthly rainfall of 
Tashkend 5-8 years previously, and pick out the 
largest co-elticient, it would be wiong to compare it 
with the average co-effieiont pi od need by mere 
chanc(‘ , as shown 111 the paper rcleiird to, the 
probable value of the largest of loo co-eflicients is 
4-01 times as gieat as the probable valiK* of one taken 
at random Griniur T. WAi.Kmi, 

Meteorological Office, Simla, August 2^ 

Dr. Walker’s imte contains, I think, a valid and 
valuable criticism of the procc'durc commonly 
adopted hitherto m comparing individual intensitie.s 
with the average intensity in harmonic analysis. It 
would lead me now to modify in several ways my 
general discussion of the “ test of intensity ’’ (pp. 
422-424 of my paper in the Journal of the Royal 
Statistical Society 1 was particularly (areliil, how- 
ever, in that paper to avoid laying stn'ss on intensity 
as such. The net result of Dr. Walker’s calculations 
is not to weaken but to confirm my mam thesis: 
that a number of real periodicities exist in European 
wheat prices from 1550 to 1850 

Aciording to these calculations, the chance of my 
getting by pure luck betwceii live and forty years 
one intensity as gieat as 3(7 is o-92(). but the chance 
of my getting seven such intensities is 0-0127, and 
that of gottnig eleven is 0-00003 Actually I have, 
betw'ocn five and forty years, fifteen intensities above 
3(1 ( -17-69) : the odds are therefore 80 to i that at 
least mac of these intensities, and 33,000 to i that at 
lea.st five of them, arc not due to luck. Obviously 
every such intensity does, in the circumstances, 
present a prima facte case for further impiiry, the 
object of the iniiuiry being to dt'termme which of 
the 15 hi tensities have the strongest piob.ibiUti'cs of 
being due to real periods. 

Ill that inquiry the actual height of the intensity 
in any case (the “ test of mtensitv ’’) is only one and 
not necessarily the most impoilanl point for con- 
sideration. As Dr. Walker shows, an intensity in my 
periodcjgram of nearly seven times the a\ erage mijjht 
well be due to pure luck (the odds being only 20 to 
I against it). On the othei hand, a much lower 
intensity might represent a true and perfectly 
regular but weak periodicity, just ns a quite small 
correlation co-efficient may prove a real though weak 
connexion, if the number of cases compared is very 
large. Indication of the same period m each half of 
.a seuuence when analysed separately (the “test of 
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(ontiiuiily ”) and in independent se<iiicnccs (the 
" test of agreement with other records ”) are ohen 
more important criteria of reality than is the height 
of the intensity itself The former test, at least, 
should never be neglected ; it has led me to relegate 
I0 my fourth class as merely “ possible,” several 
periods, siuh as those msar ii, 17, and 24 years, 
indicated by high intensities m the whole sequence, 
but failing m either the hist or the second half. 

Tltiinatelv, of iny fifteen intensities betw'een 5 
and 40 years, I h.ive treated only nine (at 5-100, 
5-671, 5-sj6o, 8-050, 0750, 12-840, 15-225, i(j-yoo, 
‘'tkI 35-500 5 ears la-.spcctivelv) as certainly or prob- 
ably due to real periodicities, because they show- in 
all rases peifeit or fair continuity and m most an 
agreeiiK-nt with other lecords The smallest of these 
fifteen intensities (21 72 at 7-417 years) in fact ccpials 
not blit 3 085^/ If with this revised iigure, the 
probabilities are ( ak nlatc-d m the way suggested by 
Di. Walker, the odds th.it at U-ast nine of the fifteen 
mtensitii's are not due to luck work out at more than 
2000 to 1, while the odds in favour of seven at least 
are 1 ),noo to 1 

This lemai kabU' result, which seems to establish 
beyond all leasomdile doubt the rc-ign of pc-nodicities 
in wheat puces, is luh altccted by the fact that of the 
fifteen m tensities onl\ four are so high that any one of 
the fain, if it ocenned aloiu- and had to be judged by 
height alone, would have odds of more than 20 to r in 
itsfavoui h'ach inlensitv does not occur alone Kvc'ry 
period, moK'over, to winch 1 attach importance rc-sts 
on more evidence than nu-re height in my periodo- 
gram 

With refeicnce to the last paragraph but one of Dr. 
Walker’s note, on the relation of mv synthetic cuiwe 
and the rainfall, I should like to emphasise the point 
made m mv piaper (pj) 110-150) that the s\nthptic 
c urve as now draw n lepiesents only a first approxima- 
tion of the rouglu-st ]K)^'ible character, the correla- 
tion co-effii unit of 0-38 b(‘twecn it and the rainfall from 
1850 to I02J IS .sufficient to demonstralc some con- 
nexicm between the wheat jmee cvcles and the rain- 
fall, but IS m no sense to be treated as a measure of 
the degree ol (onnc'xion In constructing the syn- 
thetic curve, for instance, the periodicities have all 
been tre-ated as of c-([nal importanec , inspc-c turn 
shows that weighting acc’ording to the intensities 
would almost eertamlv- gne a bettor iit and so a 
highc-r (ocdficaent of corrc-kition In many other 
wavs a moio accurate clcteimination of the cvc-lc-s is 
requiiod flow high a correlation might ultimatelv 
be obtaiiu'd as the result of this, it is imjiossible now 
to ,say, but it miglit easilv piovc to be- vc-rv high 
mdc'c'd I nfoilunaleh . 1 have no resoiirc-cs foi 

cariymg mv own mv’cstigatioiis fiirthei for the 
pre.sent , I can only hope that others may be better 
placed W H Bhvj.KiDCrT-. 


One Possible Cause for Atmospheric Electric 
Phenomena. A Query. 

Mav I ask Sir Arthur Schuster or Dr Chree or 
soiiie othc-r authority whether theie is any serious 
ob)ectiori to an idea like the lollowing 
/Die sun being radio-act iv-e c-mits not onlv gamma 
rays, which ionise the atmosphcic, but also alpha 
and beta particles 1 he alpha particles will be 
stopped by the upper layers of almospliere, cliaiging 
them positively, wliile the beta particles will be more 
jicnetralmg, and might cve-n rc-ac h the ground, 
cliargmg it lu-gatively; though 1 admit that thirty 
inches of morcuiy is a serious obstruction But, as 
Arrhenius shovve-d, the beta particles would be 
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magnetically inveigled towards the poles, .w’here they 
might descend with down currents : whereas .the 
alpha paiHicles — most numerous near the tropics — 
would oe sustained by up currents ; and thereafter 
the separated charges would reunite with familiar 
dielectric disruption. Oliver Lodge. 

Normanton, Lake, Salisbury, Sept. 29 


School Instruction In Botany. 

In the article on ” School Instruction in Botany ” 
in Nature of September 2 , p. 321^, the report on the 
botany gardens of the James Allen’s Oirls’ School, 
recently published by the IBoard of Education, was 
reviewed As I am hot only the author of the report 
but also the initiator and organiser of the botany 
gardens at Dulwich, 1 shall be glad if space can’’ 
be afforded me to reply to the following comment 
at the end of the article • “No mention is made in 
the Report of the utilisation of the botany gardens 
for the observation of animal life.” The omission 
IS clue to the fact that the report was writUm m 1015 
(see prefatory note) when some of the ” gardens,” 
which are no'w of great help m studying animal life, 
were in an undeveloped condition. 

For example, in ic,>t 5 the oak liees m tlie new 
wood were only from thn‘e to four yeans old and 
looked somewhat like sticks, as shown m Plate 10. 
Since ic)i5 the trees have grown so miicli that blacdc- 
birds, hedge sparrows, and a thrush have built nests, 
laid tlieir eggs and m all cases but one reaied their 
young m our wood Advantage of this has been 
taken and many girls have vi-^ited the nests During 
outdocjr lessons, girls have learned to recognise birds 
which freciuciit the school garden, and have become 
familiar with their calls and songs 

In the spring term the awakening of the mimcrous 
frogs which liibcrnatc m the school pond is (xigerly 
awaitc'd For a short period the pond is densely 
populated by hundreds of croaking frogs Later, 
the development ol the ladjioles through all the 
stages IS w, itched with the kec-nc-st mterc-st by girls 
of all ages Observation of animal life m the pond 
mclndcs the study of the hfe-histoncs of china mark 
moths, dragon flies, newts, great water beetles, water 
boatmen, .ind w'^ater snails On one- o( ( asion last 
teim many girls w. itched the various stages m the 
emcigcncc Of a china mark moth liom its chrysalis 
In these and n other wavs the botany gardens at 
the j.imes Allen’s Oirls’ Si liool are utilised loi the 
observ alum of animal Ilk- Littvn J Ci arke. 

James AlU'u’s Oirls’ School, 

East Dulwich Grove, S Iv 22, Scptemlier 28. 


Transcription of Russian Names. 

In his further letter (Naiure, July 15, j) 78) 
Iwird Gleichen refers to the Royal Geograjilneal 
Society’s System (II ) for flu; tniiisc nptioii of fouugu 
alphabets liito English. A copy of this system has 
just reached us and impresses us vvilli its coiiqileU-ness 
and utility, especially for rendering place-names into 
Englrsli 

With regard to the transcription of Russian names 
we agree with T.ord Gleichen that l-'n-ncli, Gi-rman, 
and hybrid transcriptions are unsatisfactory, but 
we would adv debate, with Prof. Brauner, an inter- 
national system, and for this purpose the Czech 
liaiiscnptions have- much to recommend them 

III the first plac.e, the Serbian alphabet contains 
fewei letters than the Russian, and is Ihiis inadequate 
to allow of accurate transcription Iroin Russian by 
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the Serbo-Croatian rules. Czech transcription has 
the advantage of being complete. 

The following examples may serve to make this 
clear. Russian a has only one sound, as in “ master.” 
It has the same sound in Czech, but tlie English a 
has several sounds If is rendered by ; it is 
liable to mispronunciation ; if transcribed to the 
Czech z this liability docs not arise Russian y is 
always pronounced like the Czech u (like oo m the 
English word "hook”). Rus.sian x can be correctly 
rendered by the Czech ch 

“ Hard mute ” and " soft mule ” (t, and i.) can 
only be transcribed into Czech, using the hook " after 
the consonant Russian u has no other European 
sound except the Czech y The different pronuiuia- 
tion of the Russian e, i., j cannot be easily ex- 
' pressed in English, but this becomes easy by using the 
Czech e for the first two. especially the second. 

It may be pointed out that the Czech transciiplion 
i.s already employed lu the International Catalogue 
of Scientific Literature, and for some years (lei man 
journals (eg /eitschy. f. anoyg, Chem ) have employed 
letters with diacritical marks in their transcription 
. of Russian nanu's {e.g. “ Zemezu/nyj,” which in Czech 
is " Zemciizny ”). 

The objection, urged by Lord Gleichcn, to the use 
of diacritical marks exists, but is relatively small. 
Most scientific journals already have such type, 
which is indeed neccs.sary if Czech names aie to be 
printed corrci.tly Newspapers naturally lag behind 
such a journal as Natuuf, m matters of this kind, 
but m time these too will doubtless find it nece.S' 
sary to havi; letters with diacritical marks m their 
founts 

Lord Gh'ichen also asks how many English people 
can correctly jironounci* (Vech letters like c It is 
regrettable, lint nevertheless true, that the correct 
pronunciation of foreign w'ords is not a great char- 
acteristie of the British people, but it is as easy to 
learn how to jnonounce C/ceh words as it is those 
of other languages The example winch was cho.scn 
by Lord (dletclK'H is poor, liecause the sound ” c ” 
e.xai lly loiri'sponds to the Ihiglish sound "ih” 
(c g " ihiin h ”) 

] G. nRUCK 

Piled, ('arniola, Joiigo-Sla\ la 

A Glazunov 
(formerly doeent at 
I'etrograd Poly tei hmc). 

Prague, Krai V'moluady, \Veiizigo\a 2i, 
Czecho-Slo\ akia, 

August 5, 


Colour Vision and Syntony. 

In N\tl’RE of September 9, p. 357, Prof K. H 
Barton has shown how a syntonic hypothesis of coloiii 
vision may bo made to represent the tnchroiiKitic 
theory of loloiiv vision. There aie numerous facts 
whicli ail' qinle inconsistent with any form ol the 
trichiomatic theory 'I’hesc aie given in iletail in 
mv recent book on the " Physiology of Vision ” and 
snbseqiieiu papcis, and no attempt has been made 
to answ'c'i any one of them Every fact jioinls to 
the visual purple being the visual substame whu h, 
sensitising the liquid surrounding the cones, sets up 
a visual inipiilso, in the cones when deeoinjiosed by 
light, llmistmm’s explanation of the phy'SKal pro- 
cesses is in complete accordance with the facts, and 
so far as 1 am aware no valid objection to it has 
been found. 

Any theory of vision must explain the movement 
of the po.sitivc after-image m the retina. For example, 

NO. 2763. VOWiIIQ] . 9 


if the positive after-image of a small white triangle on 
black velvet be obtained with one cy'e, on moving 
the head with a jerk, both eyes being covered, an 
irregular white figure will be seen some little distance'- 
away from the clearly cut black triangle, the negative 
after-image in the oiigmal position which is .seen when 
a small amount of light is allowed to enter the eye- 
through the lids Another veiy simph' method of 
seeing this movi'inont of the positive aftei -image is to 
look at throe windows on awaking, which arc sc'pa rated 
by walls ; on closing and eo\ ct mg the eyes, vv ell cU'ftncd 
positive after-images of the windows separated by 
black spaces corresjionding to the walls are seen. 
On covering the eyes and moving the head from side 
to side the after-images all blend into one, the black 
spat es being obliter.ilisl 

Let 11s comjiarc the model gnc'ii by Piof Barton 
with the known facts of visum for any particuLir 
light the three vibrators acting together should give 
the luminosity curve for tliat light Barton has 
placed the red vibiator at about X/oo , here the red 
has vc-ry little lummosity, vvlien'as a dnvei of the 
length ol the \ibr.ilor at tins [iumi will produce 
most etfcct Again. drivuTs i (irresjKmding to the 
intra-ied or iiltia-v’iolet will allcet the led or violet 
vibrators lespectivelv , vvlieu'as these legions aie 
invisible 

When we come to colour bimdiU'ss the tni'hroinatic 
theory fails completely I low- on this theoiy can the 
fact that more than (ifty jici c eiit ol dangerously colour 
blind people c'an pass tlio wool test bc' explained > The 
fact that a dichromic may have a luminosity curve 
similar to the normal, that the tiu'hromic have only 
three colour sensations and designate the yellow 
region as red-green, and the other degrees of colour 
and light perception, has to be exjdamed. 

1* W ’ Edkiuci 

London, September icj 


The Green Ray at Sunset and Sunrl.se. 

Tin, review by Sir Ailhur Sc hiistci of Muldt'r’s 
book on the grc'cii ray or givi'n hash at rising and 
setting of the sun, in NvruRL ol Sc'jitc'inlier i(>, p 370, 
leads mo to maki' the following remarks 

riiero are. in reality, two distuu t phenomena which 
go under tjie name of the gri'cn flash 'fhe first, 
probably the one most usually sc'cn and the only one 
to which the epithet piojierly a{iphes, is certainly an 
after-image m an eve fatigued bv' the rc'd light of tlio 
sun 1 have* seen It many limes, only at sunset, and m 
many localities — (.m the Red Sea (twice in one cv'cning 
owing to the sun being occlmleil a narrow bank of 
cloud prior to its actual setting^, in Devonshire, and 
cv(*n in London as the sun set behind Pnivcrsity 
('ollcge Hospital. 

This plieiiomcnon can be rc[)io(liK cd ([iiitc' easily 
111 the laboiatory by means of an artificial red sun, as 
1 cU'inonstiated a lew yc'ars ago at a meeting of the 
Physical Soc lety of famdon 
1hc second phenomenon, whicii I have' never been 
successlnl m seeing and of which I can say little, is 
cviclcntly due (o atmospheric dispersion , and, from 
the publislied accounts, 1 should judge tliat it should 
bee ailed tlic'bliie sunoi multicolonic'd sun or sjieetritm 
Hash 11 would scc'in to be* much nioic' rare, as I 
gather from Sir Arthiii Sc hiistc'r’s jnvvioiisly made 
clescnptions that it reciuires rather spec uil conditions. 

If this siibjc'ct should gc't into elenu'iitary text- 
books. as rec'ommended, at h'ast let the acccuint of 
it be complete Ali ri.d W Pokier, 

Dniver.sity College, 

London 

Q 2 



NA TURE 


[OcTOlU'R 14, 1922 


5M 


Photography of Bullets in Flight. 

I5y Pump P. Qu \YLK, Assistant Physicist, National 


T XSTANTAXPOrS pl)oto^raj 4 i\ by means ol an 
f clc'drif' spaik pnn idc^ (lie in\ c'.t ii:.ilor of hip 4 i- 
speed phenomena with a most \aliiable soiine of data. 
Such photo;^ra|)hs me ot the shadow xaritt}, (he bullet 
shadow bein^ projeiled U[)oii a photoui.ipliit plate by 
a spark oi yreal intensit\ and sliort duration. It the 
bullet IS mo\inp wilh a speed (sjual to or picater than 
that of sound, It propagate', from both its nose and base 



I'U. I \iih>iiiiih j'l-i"! Ill i"i iii.-ii cl 1 \nt nil K ,uil, .,in|>l^ ( iitinljjt I ue 
II. .1 \tt ( 1 < ti.il 
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a comprcssional w.ue layht Irom the photoyiaphine, 
spark in passing through lh<“ denser almosjiheie ol the 
(’om[)ression.il wa\-e is lelractcdas b\ .1 lens, so that the 
\va\e Jront is also projeitc'd upon the photopiapha 
plate with the biilh't iiie method lends ilselt readil\ 
to the in\ estiLialion ol a jiroiec tiles slabiht\ at \anous 
points alonp its Irajeitoiv and to man\ allied piobleins 
ot es.teiior balhstic.s Insiructne photographs ot the 
lecoil and shell ejection ol automatn ritlcs. pistols, and 
machine ituiis ma} also be obtained m this manner 

Aincjiyj, the most im|)oitant ol the earh < ont t ibutions 
in this field ol K'^ean li are the iidmir.iblc* spaik photo- 
graphs b\ Pro! (' V I’kas f\ VI I ki . Vol JJ, |)p 415 
and 440) who yicall) snnphtic'd the c labor.ite aj)p.ir.ilus 
of Prot K Mai h In Ptof Pov s s apparatus t he biillc t 
wMs einplosed to (lose the s|)ark (iiciiit. .iiid this 
method has been lollowed m experiments which h.ne 
been catriecl on since' tlhit lime, so lar as the pn-sent 
writer is aw'aie 

In the method desiiibed in this article the sc-ttinp-off 
or triy;4eriny ot the ele-etm. spaik by whic'h the |)ho(o 
nraphs are taken is (ontrollc-cl by the c'omjiie -.sioiial 
wave produced b\ the tiifjht ol the bullet, so th.it no 
wires or either portions ol the ajijiaratus nee-cl a|)peai cm 
the |dates. .Since ilie ’.ound wave is used to triyaer 
the })hoto^rapIiine sjiaik the* jiosition oi the rille firm<i 
the bullet ma\ be varied at will without affea liipi; the 
funelionmu: ol the afijiaiatus, the onl) te(]Lnic-ment 
bp,ine that the Imllet dial! have a spec-cl Ltieater than 
that ol .sound. \\ heii tlie spec d ot the bullet is less than 
that of sound the mu//le bl.ist mav be used to tripper 
the spark In such eases the rille must not be moved. 

In Prof. Povs's typeol ajipar.ctiis the fihotoprajihmp 
.spark Is set e)tl bv the elecsinp of <i seeondarv paj) In the 
bullet Itself In the jmesent apparatus a imieh more 
powerful .spark may be used than would otherwise be- 
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Bureau of Standards^ T.S.A. 
possible, bee ausp the ])otential available for the photo- 
praplunp sjiark is not limited by the dielee trie stienpth 
ol some tripper paj) of fixed and small dimensions 

'I'he repulalionot the potential of the spark isesscntial, 
however, since preat irrepularities m time ocaair when 
the aj)[)aiatus is not ojierated at the same peitentud, 
the spark oee-urrinp earlier or later than the transit ot 
the bullet across the jilate. This, of course, preeludc's 
satisfactory recorels vvhe-n vvorkinp with modern hiph- 
s[)eed bullets. When the jiroper potential has been 
attained a sipnal hpht is automatic alh turned on. 

No lens system is emplovc'd in the ajipaiatus. An 
airanpemie'nt which has been found veiv satistac toiy 
place's all of the photoprajjhic- ajipaiatus, exe'ept the 
tripper, inside a small hpht-tipht house. 

The tiipper itse-lt is located outside the house and 
near the' tnijce Lorv . 'Plus tiippe-r is an interrupter ot 
tJie tv|)e used b\ the Pienc'h in connexion with the 
joly chronopraph The use ot this instiument and the 
tv|)e ot s|)tmps used m the [iliotoprajilunp-spark-sw ilc'h 
were siippe'sted by Dr. D, (' Miller, ol the Case Sc'hool 
ol Ap[)lied Sc'ienc e, where the a])paralus was developc d. 
'I’he trippc'r consists oi <i metal diaphrapm about 2 
inches in ehameter eneloseal in a circular mc'tal box. 
'i’hc* diaphrapm iornis one side ol an aii-tiplit e'lic losuic', 
and cm the inside fae-c' ol the diajihiapm is attached 
a e in lilt bre.ikmp mechanism. 'I’his e in uit-bre-aker 
funetions whc'u the crack waee e-manatinp Irom the 
bullet strikes the ehaphiapm, whic h in turn throw" bae k 
a small hammer, thus mterrujitinp the- cm cut and 


j 1 |i. j ViiliiiiVitiL |ii'.l"l , I miit\ ( iitiiil.,! 1 IX j,i L I III! fioni iIjl 

tripjmip the' photopraphmp-s])aik-sw ite h, u'llh which it 
is ( onnec'led in sc'i les. 

'I'he essential jjarts of the fiholopniphie ap|jaratiis 
consist ol a laree Leydc-n j.ir bat lerv chaipe d b\ a static: 
machine which is motor diiveii, tlic' control switch lor 
the motor bc'inp mounted on the table with the ritle. 
A ])oteniial rc'pulator which is 1 onnec'teel .a ross the 
battc'ry lunc'tiems when the jirojier potential has bc'Cii 
rc'ached, and trijis a svvitcli which disconnects the 
battepv irom the chaipinp machine and short-e ire ints 
the terminals oi the latter. 'I'he switch wdieii tripped 
turns on a s|nnal lipdit located outside the apparatus 
house- as a sipmal to the rifle operator to fire. 

W hen o[)eratmp the iqipaialus the peneral seeiuence 
, ol events is us follow.s ; 
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The photographing-spark*switch and hatterv-swilrh 
inside the apjiaratus jioiise are set, tiic lights turned out, 
and tlic slide of the plateholder drawn. The operator 
then lea\cs the apparatus house l»y means of a light- 
tight passage <ind starts the stata -nun hiiie motor In 
closing the taiile snitch. He llum makts an\ netessain 








I'M H -\ut(.nrUi( inslol , t Iiiph I Ulriil^fi ise ijci K .1 (mm n. . i\u 

(orrcction to the aiming and fires when the signal light 
a]jpears Tlie hullcl lca\cs the rifle and on us wa\ to 
the apparatus house ]).isscs the trigger upon the dia- 
phragm ol wliiih the sound wave imj^ingcs This 
immedi.itely lri[)s ilie [ihotographing-spark-sw iti h aiu^ 

It starts to (lose tlie tnggcr ga[) m the sp.iik (inuit 
'riie bullet continues on past the tnggcr, entering the 
ap|)aratus house thiough a shei't ol thin pagier. used 
to shut out the light, andarrivi's ui front ol the photo- 
grapha plate, upon wha h it is thtn pro jet ted bv the 
photograpliing spaik 'I’lic motor switih is then 
opened and the slide replaced m the 
plateholdei . w ha h ma_\ then be taken 
to the dark room and developed 

Irnsise the speial of the bullets 1o 
be iihotogiaplaal is not known, a 
piei e of paper or wire si reen is pl.uid 
in the p.tth ol the bullet in liont ol 
the [ihotogiMphie plate, and il ,i 
pLim tuie in tlie s('reen is shown when 
'he plate Is developed, evah'ntiy llu 
bullet had gone past the plate before 
the spaik OK Hired. The tugger 
must then be movcfl bat k Inini the 
pl.itt' and the [irot ess rejieated ('on- 
tiniiing in this mannei the position 
of the bullet w'hen the spaik oeiuis 
will soon be bratketiaj within linois 
siilliiientlv sm.dl, so that anobseiwr 
inside the apparatus house mav see 
the bullet .is the spaik illuminates ii 
^ isual adjiKlment onK is llum used 
until most ol the bullets are seen in _ 
the desiied lot'.ilitv when the spark ^ ,, 

oeeurs. 

'rin‘ ap))aiatus is piovided w'lth two light gajis, one 
horizontal and the other veilual 'I'his ariangement 
lai dilates the taking of two jihotogiaphs ol the same 
bulli't, a [)lan and elevation view This is partuularlv 
useful in mvesugating a jirojeetde ol an un.slable diai- 
aeter having ti lendemg to tumble, since from the two 
Mew's its actual position in space may be constructed. 

The two coaxial vwaves which the bullet propagates 
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from its nose and base appear on tlie ])hologi.i|»h 
(Fig. 4) to have ditlerent .slopes. Tins .irises Irom the 
projection, for while the .1 \is ol the w av e is paiallel to t he 
phoiogra|)hie plate, and iheietoie projected in jvropor- 
lion to Its lenglh. the i.iduis ol the pioiected w'ave is 
somew hat im lined to the pl.Ue .uid ( .iiises t he dislortion. 
The tiue .ingle ol the (onii.d sound w.ive in an mav, 
however, be re.idilv i oinpiitKl, loan wlia h the s|)e('(| of 
the huilel jrrodm mg tiu w.ur 111. iv be delennined ' 

In obtaining the pbotoeiaplis ol the (‘oil automat le 
25-eahbie pistol, repiodinid in lugs 1, 2, and the 
m.errupter tnggi'r w.is itinoK'd Imm llu' (lumt and 
.1 Imini” device substitutKl. whah loiisisis of two 
cIk trom.mni'ts (oniusled in sciics and adjustable in 
height, their lumtion being to drop two steel balls at 
the same time when the kev opening their < iremt w.is 
depiessed One ol these h.ilb lell on .1 lever which 
pulli'd the triggei '1' ol the .uitom.it u pistol bv exerting 
tension on the arm \ (ste lug, i) The otliei b.dl, 
lele.ised from a gre.itei height at tin s.ime time as the 
fust, inijiinged on a dev k e sci uiig oil the phologiaphmg 
spark, bv this nie.iiis .mv' iiMson.dile l.ig or l(Md m 
tho hung of the pistol with respe* t to the oi eiiriem e of 
the photographing spark (oiild be obt. lined 'I'he firing 
.ippar.itiis IS obvioiislv not a piKisioii insnument .ind 
(ould, (d course, be repl.Ked bv an .ui unite timing 
dev K e should the mv est ig.ilor iisjuiie inform. ition ol 
siK h .1 ( har.H ter, 

'riie lurbident gases ol tlm propilhng ( liarge arc* 
I'learly shown in lugs i, 2, .iiwl ,\ll these photo- 
grajihs ol the aiitom.itH jiislol ii'piesent .1 stage in the 
recoil r<‘l.ilively long .dter the* ejection ol the bullet 
Ironv the mu//Ie, sime it will be seen ih.il the receiver 
R h.is re.K'hed the position ol e\tieme rei oil and the 
emptv (tUindge ease is being t jei lid in h'lgs. 2 and ,p 



It the height ol the b.dl wlmh trige,eis the spark is 
c'hangixl progressiv elv bv some sm.dl known amount, a 
senes of pliotograplis of sui h .m .uitom.ilic ])islul at 
slightly different I'.dc'idable time inleivals (.ould be 
sei'urcd. From the data obtainable horn bueli jiboto- 
graphs a pie.ssure time eiitve could be computed. 

‘ fournil of the I'maklm Institute, M.iy icjii. 
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The Study of Man.* 

By II. J. E. Peake, 


A (HANGE has baen rreepinj^ over our scienee. 
^ Twelve years anthropoloj'ists were devoting 
their energies lo tlie tracing out of the evolution of 
customs and material culture, assuming that, where 
similarities were found in dilferent parts of the world, 
thev were due to independent origins. It was assumed 
that the workings of the human mind were ev’erywhere 
similar, and that, given similar conditions, similar 
customs would originate. The evolution of civilisation 
was looked upon as a single line of advance, conditioned 
hy the unalterahle natuie of the human mind, and that 
harharian and savage lultuies were hut forms of arrested 
development, and indicated very dosely past stages ol 
('iviliscd (ommunities. 

But a fresh school of thought has (orne into promi- 
nence. According to this new view discoveries aie 
made hut once, and when resemhlances are found 
between the ('ultures of different communities, even 
though w'ldel) sep.irated, this is due to some connexion 
between them. Atvording to the new school, the 
dev elopment of ( ivilisation has been proceedingbymanv 
different paths, in resjionse to as many types of environ- 
ment, but these v’atious advMiues hav e freipiently met, 
and from the ('lash of two cultures has arisen another, 
often different, more complex, and usually more highly 
developed than cithei of its parents. 

The old school looked upon the adv'aiu e of cultuie as 
a single highwav , along whu h different groups had been 
wandering at varving jiaves. so tliat, while some had 
traversed long distames, eihers had piogressed but a 
short wav. The new s('hool, on the other hand, con- 
ceives of each group as traversing its own particular 
way, but that the paths frcvjiientlv meet, ('ross, or 
coalesce, and that where the greatest number ol paths 
have joined, there the pa(e has been (juakest 
The older sGiool, basing its views o( the development 
ol ( ivilisation upon the doc trim* of Evijlution, has i ailed 
itself the Kvolutictnary S( hool 'I’he newer, while 
believing no le^^ in Evolution, teels it a dutv to trace 
the various stages tlirough whidi each tvpe of civilisa- 
tion has passed, latlu-r than to assume that these stages 
have followed the sucaession olisei vable elsewheie , thus, 
as historical factors form a large part of its mcjuiry, 
it has been termed tlu^ llistoraal School - 
The first note announcing tlie coming change was 
.sounded from this chair elev'cn vears ago.'* and during 
the interv.d vvhic h has elapsed the new sc hool has gained 
many adherents All will nc»t siibsc ribe to the die turn 
that no disc'overv has been made twice, nevertheless 
there is a teiidenc v not t(» .cssunic an independent oiigin 
lor any custom until it has bc'en proved that such could 
not have been introduced Jrom some other are.i. 

These tendencies have led the anthropologist to 
inquire into the history of the jieojiles wlio.se eivdlisalion 
he i,s studying, and to note', too, minute points in their 
environment. At the same time geography began to 
take special note ol man and In's doings This anthropo- 
geography concerned itself with mcjuiring into the re- 

' Kroni tile pn -kIchIi.iI .ladn (klivcml t<> S(CIk))i H ( Vri*hropol%'y) of 
the Biilish Assod.ilion .it Hull on September ^ 

’ KivcF'c, VV.’ll K, “History .uid Ethj^oloxy,” Uislmv, \ 65 7, London 

(IQ.’O) . 

' Kivers, VV'. H. R , “ nie Analysis of Culture," Report of 
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actions between man and his environment, tuid though 
at first the environment was the main object of the 
geographer’s attention, he is now inclined to pay more 
attention to its effect upon man. Thus anthropology 
and geography have been drawing closer, and as the latter 
is a recognised subject in our schools, no small amount 
of anthropological knowledge has been instilled into the 
minds of our boys and girls. 

It might have been expected that the historians 
belore the geographers would have been attracted to 
the anthroiiological approach, but recent events have 
up to now engrossed their attention. Signs have not 
been lacking, however, that the study of peoples and 
then customs, rather than of kings and politicians, is 
gaining ground, and we may look with cnnfidenc'e 
towards closer relations between the studies of history 
and anthropology. 

Again, wc may notue an increasing interest in our 
subject among .sociologists and economists. These have 
focussed their attention upon the social organisation and 
economic well-being of civilised communities, with the 
view of presenting an orderly array of facts and principles 
before the political leaders. There has. however, been 
a tendenc) to trace these modern conditions back into 
the past, and to use for comparison examples drawn 
from the social organisation or economic conditions of 
ccjmmiinities living under simpler conditions. While 
these studies overlap those of the anthropologist, the 
methods used are different. We arc working from the 
simple to the complex, they begin with highly dev doped 
conditions and thence work hack to the juimitivT. 

Lastly, we must not forget the students cd the i'la,sskal 
languages In spile of many advantages which they 
possess at schools and universities, thev have been losing 
m popularity, and the leason is not far to seek. So long 
as there were fre.sh works to he studied and imperfect 
texts to he emended, there was no lac'k of devotees to 
( lassic'al literature. Later, eomparativ e philcjlogy gave 
fresh hie to such studies, and certain views current 
among mid-nmeteerith-c entiiry philolc^gists gave also 
an impetus to the re-study of Greek mythology. Hut 
about i8()o such studies became imlashionahle, and 
many classical scholars turned to anthropology with 
grc*at adv.mtage both to themselves and to us 

It IS doubtless as a result ol these eonvergmg move- 
ments that the general public- is taking an interest in 
anthropological studies, and that works of a gcaieral 
nature, summing up the state of knowledge in its 
diflereiit branches, are in great rec|uest. The cdueated 
public wish to know more of the sc-ience of man, yet 1 
fear they are loo often perjilcxecl hy the discordant 
utterances ol anthropologists, many of whom seem to be 
far from certain as to the message they have to deliver. 

In their turn not a few anthropologists feel a like 
uncertainty as to the ultimate purpose of their studies, 
and are not c lear as to how the results ol their investiga- 
tions can be of any benefit to humanity. 'J'hese are 
point.s well worthy of consideration; for, as wc were 
reminded from this chair two years ago,^ anthropology, 
if It is to do its duty, must be useful to the, State, 

* Karl Pe.iisoii : Address to the Anthropological .Section, Brit. Assoc 
Report, 1920, 140-1. ' , * 
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or to humanity in gener^. Even the scope of the 
science i» J)y no means clear to all, and would be 
differently defined by various students. It may not l^e 
out of place, therefore, to consider in detail the scope 
and content of anthropology, then its aims and the 
services it may render to mankind. 

To the outside world anthropology seems to consist 
of the study of flint miplement.s, skeletons, and the \^ays 
of savage men, and to many students of the subject its 
boundaries are scarce!}- more extensive. Yet civilised 
people also are men, and anthropology should include 
these within itS’surve} , That other .scientific workers, 
historians, geograjihers, sociologists, and economists, 
study civilised man is no reason wiiy the anthrojiologist 
should fail to take him into account, for his point of 
view differs in man}' res|icct.s from theirs. I w'uuld 
suggest, therefore, that all types of men, from the most 
civilised to the most primitive, in all tunes and in all 
places, come witlim the scope of anthropolog}-. 

Anthropology is the study of man, hut we need a 
more accurate definition. A former oicupant of this 
cliair has declared that “ anthropology is tlie whole 
history of man as fired by the idea of evolution. Man 
in evolution — that is the subject m its full reach.” He 
adds : “ Anthropology studies man as he occuis at all 
known times. It studies him as he occurs in all known 
parts of the world It studies him body and soul 
together.” ^ 

Anthropology inav, therefore, he defined as the study 
of tlic origin and evolution of man and his works. 
What, then, separates anthro})ology from the other 
studies which arc concerned witli man is. th.it the 
anthropologist studies him Irom all points ot view-- 
that his is a sMithctic study ; above all, that evolution 
is his v\atchwor(] , that his study i.'., in fart, not stalK- 
lint d}namic. 

If, then, we giant that anthiopology is the s}nlhelic 
study ol the evolution of man and hi.s manifold activi- 
ties. we are dealing with a subje* t so vast that some 
subdiMsion hec'oincs necessarv il we are to realise what 
the study in\ohe.s, Such dixisioiis or (lassification 
must be arbitrary, but we nui} consider the subjeit as 
divided [ininarily into two main tateguiies. “man” 
and ” his woiks.” 

but man himself I'annot be considered Irom one 
aspect only and it seems fitting that the anthropologist 
should eonsider that man consists of bodv and mind ; 
the study ot these is the special provime ol the anatom- 
ist. the physical anthropologist, and the psychologist 
Here, again, it may he asserted that anatom} and 
psycholog} aic distinct sciences, but .inatoni}, in so 
far as it helps us to understand the evolution of man, 
and again as it hel])s us to trace the variations m the 
human frame, is and always has been rcc'koncd a bi.inch 
of anthropolog}-. Again, in the case of psvchologv, 
there is mudi wliieh is not, strictly speaking, anthropo- 
logical. On the other hand, in so lai as ps}(hulogv 
enables us to tr.ue the development of the human mind 
from that ot the animal, and in so far. too, as it can 
interpret the (ausc.s \vhnh have led to various lorms 
of human aitivilv, it is .i br.uich ol our science. Il, 
too, it can hcl[) us to asi erlain whether certain timda- 
mental mental trails are norinall} associated with 
certain physical types, psycholog}- will jirovidc anthro- 
• MHrctt, K, K ‘.Vntlpropalogy,” p. i. 
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pologists with a means of interpreting manv' of the 
phenomena which they have noted but I'annot fully 
explain. 

The works ol man are .so varied that it is no easv- 
task to ehcssily them. We m.iv, however, first dis- 
tinguish tlic work ot m.an’s h.inds, hi.s mateiial culture, 
troni his other activities, ruder thb heading wc 
.should include hi.s tools, weapons, polteiy, ;iiid textiles ; 
his dwellings, tombs, and lenijiles ; his architecture 
and his art 

Next, we have the jirohlenis (oiKcrned with language, 
which we may consider as dealing with the means 
whereby men hold intenouise with one another. This 
heading might well itulude gestuie at one end and 
writing at the other. Hitherto anthropologists have 
confined their attention too evhisivelv to the tongues 
ol backward tribes, and leit the speei li ol more ad- 
vanced peoples to the philologists. 1 would plead, 
however, that language is .smh an essential element in 
human eulture tliat (omparative iihilologists might 
well consider themselves as anthiopologists 

J..istly, wc have social organisation and all that may 
be inrludod under the terms ” < iistoms ” and ” institu- 
tions.” a v.iiied group, leading to the stud} of law and 
religion. Here, .igain, we (orne in (ontact with other 
studie.s— those of the l.iwver, pohlual eionomist, and 
theologian ; but though tlie anthropologist is .studying 
the .same faits, his range is wider and his outlook more 
dynamic. 

Thus it W’ill he seen that m the three divisions of 
man’s work, as well as in the two aspei ts ot man him- 
sell, the anthropologist finds other workers in the field, 
but whereas these other si'ieni'e.s aie (oneerned only 
with some part of man and hi^ works, and arc limited 
fre(|uently to recent times and civilised ( ommunities, 
it is the prov-inee ol the anthropologist to review them 
a.s a whole, in all times and in all j)la(es, and to 
trace theii evolution from the simplest to the most 
complex 

If we accept the views ol the historical school, 
anlhropologv becomes a new method of treating 
histoiKal material. It is, in fact, the history of man 
and his civilisation, drawn not so much from written 
documents as Irom actual remains, whcjther of material 
objec ts or of customs and beliefs ft is cxinc erned with 
warscinlyso lar as these have iiroduced a change in 
the population or language- ol a region ft is interested 
m kings only whe-n these functionaries have retained 
eiistonis indicative either of priesthood or divinitv . It 
IS interested less in legal enactments than in customary 
institutions, less m olhc lal theologv than in the bidiefs 
ot the people . the acts oi jiohtic lans concern it not so 
muc h as do the habits of humbler lolk. 

Fiom some points of view anlhropologv mav he 
lon.sidered as a dejiartment of /ocjlogv A century ago 
zoologists were engaged in stiid}ing the higher animals, 
and tor a time neglc-cted tlie “ radiate rnoh Then all 
interest was foe ussed upon low h torms, and the protozJ^a 
occupied a disproportionate part ol their attention. 
Lately, again, their work has been more evenly dis- 
tributed over the whole field. 'Dus c'hoic e of groups 
for special .study was not clue to mere caprice. The 
more obvious forms of hie were first studied; then 
attention was focussed upon the simpler organisms ; for, 
from the study ut these, the zoologist was able to grasp 
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tho undfrlMn;^ priiK ij)li‘s of lifo. 'J'hf>c* lessons learnt^, 
he was able to atta( k the [)robIems affettinf^ the welfare 
ol mankind. 

.So with the stuckmt of man. Foi many (entiines 
historians. phiI(iso])hers, and theologians hav( been 
sltid\in[; the wa\s ol ( nilised hinnanit\ . thonuli not 
b\ the methods ol the antlnopolo^ist hor. jiist as 
the\ were attM(t(d b\ the hiyher uroii|)s ol men, so 
weie th(\ fas( iiiat('<l b\ the more ( onspieiioiis indi- 
Mdii.ils Duriny the mneteenth (en 1 ur\, students 
weie attra(led towards the baikwaid t\pes of human- 
il\. partl\ b(.{aiise of their ver^ imhkciiess to our- 
seht's, and ol re( ent \ears bei.iiise the\ tell that the 
( iistoriis ol these peoples weie hist dis,i])])eann,Lr But 
from a s( lentiln ])oint o| \iew. tie |)aMmount le.ison 
w.is Ineause it was kit tb.it m sm h simple soi let les we 
should find the yeim from whnh human iixihs.ition 
had beyun. 

Mu( h of the lon'e ol this last .ireiiment is disapiieariiyii; 
as the ex olutioii.irx ^ hool yixes jila* e to the historie.il 
\\ (‘ .ire bdomme aware th.it the i ix ilisation of ba( k- 
ward p(0|)les is moie ( omplex th.ui w.is at first beliexed. 
W (' aie yixmit ^ip the bdiel th.it su( h people liaxe pie- 
serxed our .im estral Ixjks .dixe to thi' jiresent d<ix . lor 
we ate reahsin;j, th.it they represent not so mueh our 
.meestors as our poor rel.itioiis 

'J'liouali we must .ib.mdon the .im estral xiew, and 
cease to behexe that tin. si* batkward (omiminitiis 
represent to-dax the ronditioiis under whu'h we dwelt 
in the past, tlii* institutions ol these lolk .ire in m.mx 
lespeits liss (omph'X th.m our own, .md it is jiossible 
to studx tliim iioin exeix .ispi 1 1 with lar ,14 rea ter ease 
th.in we (oiild do m tiu i .ise of om of the luyher 
Mxihsatioiis Sime it i' tlie lum tion ol .uithro))oloux 
to studx man s\ iitheta .dl\ . this is a yre.it .idx.uitaye. 
When de.ilmy with these simpler probkir.s we ( an 
ex'olx'e a iiu thod .md a disc ijiline to be apjilied in moi<* 
( omplii .it( (1 (.ise-, .\y.iin, tbe b.ukw.ird peoples h.ixe 
no wntteii histoix*. and we .ui' loned m this i .ise to 
lestore the ir past b\ otlai mi.ins 'J’his li.is led to the 
(k'xelopmeni ol hash methods ol all.iikiiiy the prob- 
lems ol the p.ist. whidi m.ix jiroxcol xalue m tla'iase 
ot more .id\ am ed i oinmunities 

loir thi'si le.isoiis the studx ol bm kxx.ird |)eo])lex still 
h.is yreat xalue loi the .mthro|)oloyist I le h.is not x et 
solxad .ill tbe |)roblems (omiimd with the d.iwn ol 
< IX ihs.ition. 1101 h.is he xit perle< ted his methods .md 
dis( i(jlin(‘ Moie woikeis .md expert wotkers are 
needed m tins tii'ld, .md so it is th.it 0111 iinix eisities 
dexote the aieater jxiit ol their ineiyies to ti.iiniiiy 
students lor this piiijiose 'J'lieie .ire m.mx students, 
how ex er w ho i .mnot x isit w ild lands t(» studx the xxax s 
ol their mil. ibilaiits Some ol tin se.it is true, max sdt 
the materi.d (olk.ted b\ tlair 1 olk-.iyiies thouyh thex' 
xxill be .it ( onsalerable ih'-.idx'ant.iee il thex haxe had 
no person. d ex[Hrien(e ol the peojde with which their 
matei i.il de.ils 

t 'die time seems to li.ix e ariix id ala n .mthropoloeists 
should not ( OIK eiitr.ue so e\dusi\elx upon tlu'se low lx 
(iiltures, but miuht i .irrx' oft then re-^e.in hes into those 
( ix ilis.ilions xxhidi h.ixe udVWieed further m their 
(xoliition, Not th.it I \vM.,ti>dej)ri ( .ite m .mx wax 
the studx of b.u kw.trd [h oplC*^^f to disi om .lye students 
jrom reseanda-s in that direction; but 1 would suyyest 
that some anthropoloyists J|||pbt initiate a (loser 
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inquir) into the ronditions of more civilised peoples m 
addition to the studies already described. 

We haxe in the Old World three yreat fentre.s of 
(ulture, each of whi( h has been in the van ol |)royre.ss. 
and each of whiih has contributed to the advani'e 
of the others 'I'hese .ire the (ixihsatioris of ( Inna, 
llindust.in, and wh.it I will c.ill the bairopixin Reyion, 

'fhoiiyh our relations with China .md japan have 
been mtim.ite for sexeral yenerations, .md main of our 
comiiatriots are familiar with both countnes. it is siir- 
prisiny how little we know of either of these ])iople 
from the anthropoloya .d point of x lew 'I'his js the more 
to be reyretted since lor moie th.in h.ill <i ( enturx j.iii.in 
h.is been adopliny features from WV'stern i ix ihs.ition, 
while there ,ire siyiis th.it the same moxement is beyin- 
nmy in C'hin.i So f.ir those who haxe m.ide them- 
selxT.s familiar with the lanyu.iyes ot the loir K.isl have 
studied the art. literature, [)hiloso[)hx’. .md reliyion ot 
these reyioiis, rathei than those .ispects whali moie 
properlx belony to our subject, 

Wh.it (oniern.s us more nearlx in this (ounti x is the 
Indi.ui Reyion. lleie we h.ixe a well-defined prox im e. 
jieopled bx smiessive waxes ol different rai es, sjie.ikmy 
diffeient lanyuayes, and with diflVrent customs and 
beh(‘fs an ajipaientlx inexti i( .ihle tanyle ol dixerse 
elements m xarious stayes ot ( ultural exolution A 
xast amount ol inateiial has been y.ithered m the jiast, 
thouyh such (olleitmy h.is not bi'en jn'oi'cediiiy so last 
durmy the last yeneration . but basu jiroblems are 
still unsolved, and seem at tunes widl-myh insoluble. 
Peihaps It Is this siipi'r.ibundam e ol m.iteiial, or it may 
be tbe .ipparent hopelessness ol the task, whiih ha.s 
dimmisheil the interest l.ikeii m these studies durmy 
the past fi'w xe.irs 'fhis .ittitude is reyiett.ible, and 
the onix redeeminy feature is the extremelx .u tixe .uul 
intelliyeiit iiiteiest in these problems now t.iken bv 
x.irious yioujis ol Indian students espei i.illy m the 
t luxetsilx ot C.ik utta 

1 h.ix e suyy( sted th.it pirh.ips the l.u k ol interest 
m such matters .iniony \nylo-lndi<ans and (s[)e(i.dly 
.iniony meiiibiis ot the Indi.m (ixil .Siixue. max' be 
due to the apparent hopelessness ol riauhiny .1 solution 
of .inx of the [iroblems inxolxid II m.ix also be due 
to the f.ii t th.it thex <ire sent out from this countrx to 
yoxern .1 population with dift(*tent iiiltures .md belli fs^ 
and traditions wbollx unlike those ol this lontinent^ 
without haxiny len'ixi'd in most (Mses .mx prejj.iration 
whi( h will enable them to studx , .ipinei i.ite, 01 imiler- 
st.md an alien (ixilis.ition 'riiiis thex misiindei stand 
those amony whom thex are si-nt, .md an* in tuin mis- 
understood (iiiillless ol anx exit intent, thex oltend 
the sus( e|)tibilil les ot those .imony whom their lot is 
last, and .k ts .ire [mt down to mdittereme which .ire 
onlv the product ol iynorance Altei m.ikiny their 
initial mistakes the mote mtelliyent set to work to study 
the fieople (omnutted to their ( h.irye, but l.u ed with 
probhms ol extreme intiic.u x, and without anx previ- 
ous traininy, more olten than not thex yixe up the 
attempt as ho[)ek ss. 

That (andid.ites tor the Indian ('ixil Serxiie should 
rei eive a lull trammy in anthropoloyy bi lore le.ix my this 
(oiintrx has been jile.ided I ime after t ime bv this .Sei tion 
and bv the ,\ntluopoloyt( al Institute, and thouyh f 
rejieat the plea, wha h will probabl) lx* as useless as its 
predecessors, I would add more, 'flie problems con- 
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fronting the anthropologist and the administrator in 
India arc of such extreme complexity that it needs a 
^ery considerable amount of combined action and 
research even to lay down the method and the lines 
along which tutiire in(]uiries should be made Su< h a 
S( bool of tlmught, sm h a niKleus around whnh lurther 
rescan h may lie grouped, does not \et exist, (he 
materials out of whuh it <an Im- formed lan sfanel} 
}et be lound ''I’et until sm h a nmlens lias birii 
cieated, .ind has gathered aiound il a dexotid band ol 
rese.inhers, no Irm* understanding will Ix' found of the 
])ioblems which dailx (onliont ixith jKoiiles, and the 
r.ast and the \\ est will remain ajiart, suliject to mutual 
lecnminalions. the natural outi'ome o( mutual mis 
understanding. 

One solution only do 1 see to this dilemma hbr 
many \ears past tluTe haxc been institutions at Athens 
and Rome, wheie (areliills (diosen students ha\e sj)enl 
sexeial \eais stiuhing the am lent and modian (on- 
ditioiis ol those ( ities and tlieir people l)\ this means 
a group of Isnghshmen h.ne returned to this (ounlix 
well mfoinied, not ouh as to the .im ient but the 
modern (ondilioiis ol (Ireeie and ltal\ Resides this 
we have had m cat h ol the lapilals of those two St.ites 
an institution wlmh has acted as a ccntie or locus ol 
research into tiu' civilisation ol those ccjiintries \ 1 - 
though the main ulijc-cts in both cases have been tin* 
true understanding ol tlie cultures o| the distant past, 
the constant mtercouise ol studcaits of both nation- 
alities working foi a common cmcl has rcsultc-d 111 a 
betlei unde istanding on tlm part c)l each of the amis 
and ideals ol the other 1 liave no hesitation in saving 
th.it the exislem e ol the' I’l ilish Sc hools at Athens .iiid 
Roiiie Jias bc'eii of c'liorinoiis value' in bringing about 
and jirc'seiving friendlv rc'latioiis bt'twi'cn tlu' peojilc' ol 
ilns coiinti} and those ol (liec'ce and liatv. 

1 cannot help ieehng that a similai inaitulion m 
liidin , serv ed bv a sv nipalhet ic and wc il-tiainc d stal'l, 
to whah ( arefully selec ted imiveis’tv men might go 
foi a tew veais of post -giaduate stmlv , would go lai 
tovv.iicis removing inanv ot tlm mi^imderslaiuliugs 
wlmh are c'ausing Iriction bc'lween the DritHh and 
Tiiilian ])cc)()les Sue h a Hiiltsh School in India, it it 
I to bc‘ a sm c ess. should not be a (lov einiium insHlu- 
1 on, but should be loiindc'd and endowed bv private 
beiu'tactors ol both nationalities II woiilclhea ceiilic' 
arouncJ wlmli would gather all anthiopologic .il work 
m llu' peninsula, while' it would enable- the Ihitish 
students to arrive at a ti iier uiidersianding ol Inchan 
ideals and help Inchans to gias|) nioic' lullv the rc'lalie'iis 
suli^iSLing bi'i ween till' Indian and European c iv ilis.i 
tlolls 

bisil) we come to ttie' FaiiopeMii Reaion, exte ndmg 
Southwaid <ci tile ‘^'ahai.i. and eastwards to \Ieso- 
pcCaima. riiioughout this region the rac lal basis of 
the pojiLilation is similar, though the proportion ol the- 
(Ic'inents vaiies Also thioughoiit the region thcie has 
been, liom the eaihest dav s. ttee c onmuiim ation and 
no great b.triieis to trade and migiation 

Ihitil the last hlteeii hunched vc'ars the civilisation 
of this aica was l.iirh uniloim, though its highest and 
earliest developments weie in the- south-east, while the 
northern /ones lagged hehmd and were on the' outei 
fringe. Nevertheiess it lorined trom pakeolitlm times 
one cultural region, and this iKc'ame inoie markc'cl and 
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] homogeneous dining the davs ot the Roman Kmpire 
Two forces from without ilesiroved that mightv empiic 
I and divided the region into two halves ; and as c'aeh 
I ol these tones ado|)tccI dillc'ieiit leligious views, the 
I I'airopean cultural legioii lu-ianu divided into two 
I We have, tliereton to tieal the Kiiropean culliual 
; region as two, the c iv ili'-atioin ot Isl.uii .ind ('Inisten- 
} doin 

j 'riicnigh the- SI jiaiatioii ol tlu si- two hah es is n lativelv 
I leeeiit thc-n idc-.ils have giowii divii'a-nt while the 
I inhahitaiUs ot both /ones aie 110 iiiau i to a line imclc'i 
i standing ol one another Political dilln iilt les m the 
I Nc.ir I'kisi .tn- the naim.il icsiilt ot -.m h misimdei- 
j standings, and the leim-dv hcie n to aiimve a trm-i 
aji()iec latioii ol other points ol v iiw \ inoie thorough 
knowle-dge ol (he an(hio|)ologi( .it l.ntois ot the case 
seems to he .1 lU'cc-ssaiv ptelmiiiiarv to sue li nniiliial 
uudeistamlmg, ancl sim c- the' League ol Nations and 
llu- \ ersailles 'rtealv h.iv e se-e-n tit to aclci to our lesponsi- 
hilities jii this aiea. it is an iiigcnt lucessiiv that some 
ol our antluopologists slioiild p.iv c loser altention to 
the prohlc nis ol the- Neai FaU 

And now with legard to ( htisUndoin Are wc- to 
consid(-r that out duties as iUilhropoIogisis end with 
alic-ii culliin-s^ Is Chi isteiidoiii so iimled that mis- 
imderstaiidings canncM aiise within its holders?* \t 
the c lose ol a great war we e an se aie elv i l.mn that the-ie 
is no room lor our studies 

Theie has hem ,i temlc'm v hilhe i to lei regaid anthro- 
pology as a se icne e dealing with haekw.ird peoples, and 
It has hec'ii felt th.il to applv its pnm iplc s to niighhoiir- 
ing pc-oples might he looked upon as an insult 11 , 
however, we- agre-e (hat all inaiikmd aie fit mateiial 
' lor the anihiopologist's iiiv estig.itioiis we' need have 
I no hesit.ition 111 simlving tluir maleihd e ukure. social 
j cirgaiusation, and religious he-Iiels just as alieadv for 
piaetical |)uii)oses we stuclv lluii languages There 
I IS not a (caiiiliv m hairope m whuh we m.iv not fiiid 
Icatiircs eel an anlhro|»ologi< al naliiic whuh sejiaratc- 
its po|)ul.ition lioin the mludulanls ol othei .iie'as It 
Is ihe-^e dille-renc cs whu h e ome to the Ironl vvlu n trouhle 
j Is hre wing, and these-. ire (he l.utciis whuh we- need to 
j imdc'rst.md it we .eic- to av old giv mg ollem e- in moments 
i ol national iirilation (’oiislanl liavil hv peojile aliv e- 
! to the impoitanee c)f such me|iiiiies will in time so 
j mfhienec' the public opinion ol numv' ol the- n.itious ol 
] Fnro[K' th.il misLindc-istandiiigs will he- Ic'ss lte(|uent, 
ancl n.itional se-usiliv eiiess less pi one to tedve edlence at 
wolds and ae lioiis which are not mlended to provoke 
but It Is not onlv loieign eountiies and (heir m- 
Iiahiianls w hic'h (hi aiulnojeologisl m-ecis to st udv . In 
ev(-iv (oimirv t heie <ire difleient sual.i in tlu- popula- 
tion whuh have difteient iiisioms and .1 chttc rein out- 
j look 'I’he Jh-itish Isles aie no exception to this rule ; 
I liisloiv records the' sueees-i\e .iiiivals ot Romans^ 
j Saxons j)aiu-s. and Xoimmn, and the simly of pie- 
I hisioru remains show's us that the si- mv asioiis hav e been 
pieei-dvd hv a greatei mimhtr in eui her davs. Jusi ax 
the phv sie'al tv pc of t he !>i item is l.u lioin umloim, --o are 
Ins menial emtlook and his ideals and heliels. Quite 
a|)ail Irom tlu chrii'ienees otiseivahle in the chlTcrent 
('(uintru's which compose- oui gioiiji ol islands, we find 
also that the luepulalioii mse-nsih]\ divides ilsell imo 
c'lasses, dikering hut sliglulv except m name from wliat 
we know' in India as east<-s. These c lassegs in the Rritish 
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Tsle.s have had their origin in the successive waves of 
con(juest which these islands have suffered. Individuals 
have freely passed from one class to another, but though 
the individuals have changed the classes ha\ c remained. 
Owing to the ( onstant interchange in blood the physical 
characters of the different classes are much alike, as arc 
their fundamental menial trails, hut in material cul- 
ture, language, sonal organisation, and to some extent 
religious beliefs, they differ widely. Here then again, 
m our own i ountry, there is work for the anthropologist 
who ne\ er leaves these shores. 

Turning now to the aims of anthropology and to the 
means whcrel)y it may h{*come of service to the State 
and to mankind m general, we see that it is of the utmost 
importance that thosi* who are sent to govern or ad- 
minister area.s and districts mainly occupied by back- j 
ward peoples should have re( civcd sulhcient training in 
the sciem'c to enable them, m the shortest possible space 
of time, and eonse(|uently w'lth the fewest possilde initial 
mistakes, to go^ ern a people w'hose customs, traditions, 
and beliefs are \’ery dilTerent irom their own, w'ithout 
offending the susceptibilities of their subjects. 

We are an Tmjierial people, and during the last few 
centuries we lia\ e taken ujion ourselves a lion’.s share of 
the white man's sell -imposed burden, and the lives and 
well-lieing of millions ut our backward brethren hav'c 
been entuistcd to our charge. Recent events have, 
by means of mandates, added largely to our responsi- 
bilities in this respect. \Vc, of all nation.s, cannot 
disregard this furalamental duty of despatching our 
proconsuls fitted to undertake the.se great resjioiisi- 
bilities. 

Hut the burden w'e have undertaken extends not only 
to backwaicl fieoples ; \''e have been called upon to 
govern or to advise the governments of peoples who 
have a iivilisafion little, if at all, infeiior to our own, 
and to whom at one time we have been indebted for 
miK h of the (ultuie that wo now enjoy. 'Hie civilrsa- 
tions ot these legions are infinitely more eomplex, and 
the people are not homogeneous, hut are divided into 
numerous sei lions, diffeimg in language, religion, and 
social customs. In these regions we meet with anthro- 
pologual pioblems ot infinite difficulty and complexity, 
on the solution ot wlinh deyiend the peace and well- 
being of the pojailation \Tt our representatives go to 
take up their duties in these lands with little or no 
previous training, and it is only a marvel that errors of 
tact, due to ignoranc e, are not more common 

In these (ivilised regions race consciousness has been 
growang fast during the last liali-century, and errors of 
tact and manners, whicli were submitted to m former 
times, though not with a good grace, are now' actively 
resented, and the' old methods of gov'ernment are dis- 
credited. It may not yet be too late to remedy this 
evil, it no time is lost in giving a full anthropological 
training to those who are .sent to administer these 
regions. 

Rut we are not only an Imperial people, govTrning 
and administering regions with alien populations; we 
are also a w^andenng and adventurous people. The 
nomadic sjiirit ol our ancestors is still alive within us ; 
our ships, like those of the Vikings of old, are to be .seen 
in e\a*ry sea. So it comes that our people will be lound 
m all lands and all climate.s from the Arctic circle to the 
Kipiator. 
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All these wandering Britons come in contact with the 
inhabitants of the lands they visit, creating various 
impressions, sometimes good, more often bad. Had 
they a fuller knowledge of the customs and opinions of 
the people they visit, or even a truer appreciation of tfie 
fact that diverse cu.stom.s and opinions exist and should, 
he respected, we should not have to record the creation' 
of .so many bad impressions. Luckily our people, as a 
rule, have much common sense, and often a desire to 
please, so this trouble is thus to some extent mitigated ; 
but the difficulties that have arisen from ignorance of 
the ways of otluTs, from too insular an outlook, in fact, 
from a lack of apjireciation of the anthropological stand- 
point, are making us and our government heartily 
disliked in nearly every quarter ot the globe. It is to 
remedy these difficulties, and the danger to the peace of 
the w'orld whii'li is threatened thereby, that 1 would 
advocate an increased study of anthropology by all 
sections of the community. Herein lies one of Ihe chief 
means by which our science may become of service to 
mankind. 

It IS not my business to draft a scheme for the 
furtherance of anthropological studies, Tw'o of our 
universities offer degrees in this subject, and others a 
difiloma; courses of instruction on some sections of the 
subject are given there and elsewhere. Many leacheivs 
of geograpliy are introducing much anlhro[)()logi('al 
matter into their eufricula, and there arc signs that 
.some historical teachers may follow suit, so tliat the 
subject-matter, if not the name, is not unknown in some 
of our schools. But we have much lost time to make 
up and the matter is urgent. 

We cannot, of ('ourse, expect all our people to be 
trained anthropologists and to understand hilly all tlic 
ways of the people tliey may riiani e to meet in their 
wanderings. What matters lar more is that they 
should appreciate the fai't that different iieoples have 
had diffcient pasts and so act differently in resjioiisc to 
the same stimuli. Further, that nil tins diversity has 
Its value ; that w'C cannot be sure that one rullure is m 
all respects superior to another, still less tliaL ours is the 
best and the only one w'hich is of ronsequem e. It is 
not so miirh the facts that matter a^ the spirit of anthro- 
])ology ; we need not so miirh that our people should 
have anthrojxilogii'al know'ledge as that they should 
learn to think anlhropologu ally. 

It is needless for me to remind you that the world is 
in a slate of very unstable equilibrium— tliat the crust 
IS, so to speak, (racked m manv pkues, and that the 
fissures are becoming wider and deeper, and that Iresh 
fissures are (onstaiitly ajipearing, not only m distant 
lands but nearer home. Again, this (Tust, it I may 
continue the geological metaphor, is stratified, and there 
are liorizontal as w'cll as vertical cleavages, which are 
dail) becoming more marked. It is to the interest of 
Iiumanity that these breaches sliould be healed and the 
cracks stopped, or we may find the civnlisalion of the 
world, which has grown up through long millennia at 
the cost ol enormous struggles, break up into a thousand 
fragments. .Such a break in the culture of the European 
Region lollowed the dissolution of the Roman Ivmpire, 
and mote than a thousand vears w'orc needed to heal it ; 
nay, some of the cracks then made have never yet been 
closed. 

Anything that may help to avert such a disaster is 



October 14, 1922] 


NATURE 


5 ^> • 


important to the human race, and there is no {greater 
danger at present than the alienation of the jx^oples of 
Asia and the Near East. Much of the ill-feeling en- 
gendered in India, Egypt, and elsewhere is the product 
of misunderstandings, due to a lack of appreciation on 


both sides of the o})inions ana views of flic other paity, 
and there seems to he no better method of rcniOMiig 
such misunderstandings than a sympathetic stud) ol 
one another’s culture; to this end anthropology otters 
the most hopeful a[)pn)U(h. 


Obit 

Dr, David Sharp, F.R.S. 

T~^R. DAVID SHARP, whose name, it has been well 
said, is a household word w’hcre\er the science 
of entomology is pursued, died on August 27 at his 
jiomc at Rrockenhurst. Ilis lo\e ol entomology, 
tlie great and continuing enthusiasm of his life, dated 
from his early childhood. Horn in 1840 at Towcestcr, 
Northamptonshire, his early years were passed at 
Whittlehur) , Northants, and at Stony Stratford. Ills ^ 
parents later moved to London, and it was at Loudoun 
Road, St. John’s VVhiod, that Herbert .Spencer \^as an 
inmate ol Slairp’s father’s house, us Spencer himself 
has related in his autobiography. Sharp himself said 
that his \()ijthful iiitimac} with Spencer had influenced 
him consideralily, and throughout his life he retained 
in SpeiK er’s work an interest whidi found expression in 
the publication in JQ04 of an artafle on “ the place ot 
Herbert Spencer in hiolog\.” 

Sharp was destined h\ his father for a business 
career, hut. flnding this uncongenial, he studied 
nu'dii'ine in London and atterwards at Edinburgh 
Universit) , where he graduated in 1866 with the degrees 
M.IL and t'.M. Spci i.ilising in the treatment of ment.d 
»' illnesses, he resided lor some ye.irs at Thornhill in 
• DumfriesHiire. He lelt S(()tlarKl in 1884 and lived at 
Shirley \\’aiTen, Southanijiton, and alterwards at 
Wilmington, nctir Dartfonl. Kent. l:^arh in iSgo he 
was appointed (urator of the insect ('ollections ot the 
University Museum ol Zoology, Cambridge, a |iost 
which he resigned caily in iqoq Ife then retired to 
Br(j(d<en hurst, where he passed the rest ol his days. 

Most ol his niuUitudinoiis wntings are system- 
ati( works on the Coli'optera. to whhh lie devoted the 
greater part ol his life, hut manv de.il with other inseds 
or w’ilh lili'diistories, or liav'c a still wider healing, foi 
his learning e.Nlcndcd to a wonderlul degiee over the 
whole field of entoinologv. He had an unrivalled 
knowledge of the Mritish ('oleoptera, and alreadv 111 
1869 had jiulflished a monograph of nearly 200 pages 
on the obscure genus Iloinnlota. His list ot the 
Uolcoptera of .Scotland ajipeared in the early volumes 
of the ScutU.sh Naluralist, and he [iiihlislied two vata- 
logues ol the ('oleopterous fauna ot Britain, the .se< oud 
in coll.ihoration with Canon W. W. Eowlei, His 
numerous other studies ol British Ivectles loim .1 senes 
of papers ( onlmuing to the last years ot his lilc 

SJiarp's biggest works on loreign Colcopter.i aie the 
monograph ol water-beetles (Dvtiscidae) published by 
the Roval Dublin Socielv in 1882, and his contiihutions 
to the “ Biologia Ccntrali-Americana.'’ Tn the laltei 
he wrote the whole ol tlu* volume on Adephaga and 
Staph) linidac. more than 800 pages, the greater part of 
the volume on CIuv icorns, and three other important 
sections. He also published in 1876 a paper of nearly 
400 page.s on the Staphvlinidae of the Amazons. On 
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New Zealand beetles, a fauna in whu h he was specially 
interested, he iiroduced a long senes ot memoirs. One 
can harelv allude to his papers on the hcclh's of Ja]ian, 
an important series, ami to others on those of Cevlon, 
Southern India, the White Nihc eh- . with many more, 
far too numeious to mention Systeniatisis. knowing 
the work lecpiired loi the prodiittion ol a single can'liil 
dcsciiption, will appns late tlu‘ immense amount ol toil 
needed to aehievr these results Sjxs ial mention must 
l>c made of Sharp's work on the i.iunas ol islands. A 
.series of earlier papers on Hawaiian beetles was hut 
ihe prelude to his labours as sec retary ol the eominiltee 
apjiointed in 1890 to investigate that fauna, and as 
editor ol the three large volumes ol the “Fauna 
Ilavvaiien.sis,’’ of which he himsell wrote several ron- 
siderahlc paits. lie vv.is moiemer a member ol the 
(ommitt(‘«‘ appoinled 111 1888 to <*\amine llio flora and 
launa ot the Wc'st Indies 

Of Ins more geniTal wiilings undouhledly the best 
known are the two v'olurnes on insects in the “ C.iin- 
hridge Natural History,” published in 1895 and 
1890 respectively, which at once hc'came standard 
works. His memoir (1012) vviitleii in coilahuration 
with Mr. F. Muir on “ the comparalive anatom)' of the 
male genital tube in Coleojitera ” is a masterly tieatise, 
on the pioduclion of which the breadth of liis learning 
was brought to hear. In 187^^ appe.ired liis jiamphlet 
on “ (he uhjei t and method ot /oologic al nomcauFUiire,” 
in which he elaborated the view that nomeiKlature 
recjuires. for the maintenance ot conlinuitv of know- 
ledge, fixed names loi the species oi animals, while 
(hanging ideas as lo classilic .ition need slulting names 
lor llieir expression. He .iclv oc .itecl that the two 
mimes generic and trivial, ongtnallv given to an animal 
should alvvavs he pieservecl int.ict, even though it mav 
suhseqiienll) he placed in several ciiflVrenl genera at 
different periods. He held aFo that the anal) tic 
svstem of Linnaeus, in which sjiei les are tre.ited as 
Irac'lions ol genera, broke down almost .it once, and 
th.it onlv h\ a svnthetic' system could progiess he made ; 
tlial species must first he rightlv' imdei stood, .mil then 
grouped into gener.i. 'I'liese ule.is he earned into 
practice in his inonogiaph ol tlu' water-beetles, hut in 
Ills later woiks he did not adheie strn lly to the svstem 
of n.iming there used. In the int lodiic lion to that 
monograph he also expressed sctiue ol his views on the 
oiigin ol s[)ecu’s. an example ol liis cautiousness with 
regard to acc opted ideas. 1 Ic' alscc disc iissed the i)h)'lo- 
geny oJ inserts in the proceedings ol the Congress of 
Zoologv held at Cambridge in uSejS ; and the senses, 
especially the sight, ol insects m his reining jwesi- 
dential address to the Laitornologic-al Soc let) (1888). 
To him are due the aiticles on “ I'cTmiles” and 
“ lusceis ” in the volumes ol the “ Jviu vclopacdia 
Brilanmca ” issued in 1(902, as is also (in part) that on 
“ liexapoda ” in the later edition (1910). 





Perhaps Dr. Sliarp’s gresfitesl s^vig^ zoology 
in connexion with “ Zopl^icai Qf tlis li|' ^ 

became general editor in and he,onl/laid tti5b-' 
work down a few week's before his death. 'Throughout * 
this perio'd he was also recorder of all the literature on 
insects. He improved the volumes immensely, and 
raised the ('lassified suhject*index to a wonderful degree 
of efficiency." 

vSo far alhisif)!! has been made only to his writ- 
ings, but he also excelled as a field-worker and col- 
lector. l^ver la}ing great stress on the importance 
of the ('ollc('tion and permanent preservation of 
material, he puhlished several articles on these points. 
His collection of Jlrilish Cdleoptera is as fine as any, 
and he also made a \'ery large foreign beetle collection, 
the greater part of v\hich, consisting of sonic 150,000 
specimens, vas acquired by the British Museum in 
1905. Duiing his time at Cambridge he amassed a 
large amount of inateiial for that Museum. ITis fine 
library was recently purchased by the Cawthron 
Institute at Nelson, New Zealand. 

Dr. Sharp was a wide reader, and though of rather 
slight bodil)’ frame be had, even to an advanced age, 
great powers of endurance as a field- worker, and an 
almost unlimited capacity for mental work. No time 
was ever lost in ])icking up the threads of his work, so 
that even short intervals were used to the full. ' He 
was Hon. M.A. of ( ambiidge ; elected F.R.S. in 1890 ; 
fellow, and former councillor of the Zoological Society. 
He joined the Kntomologif'al Society in 1862 and was 
president in 1887 and 1888, besides holding lesser ofTices 
on several occasions. He was also an honorary or corre- 
sponding member of the New Zealand Institute and of 
the principal entomological societies of the world. 

II. S. 

Dr. VVir.LiAM Kellner. 

Dr. William Kellne.r, who died at Charlton, on 
September 12. in his eighty-third year, was born at 
Frankfort in 1839, and received his scientific training 
under Prof. AVohlcr at Gottingen, finally obtaining his 
Ph.D. degree in that university. lie became a Fellow 
of the Institute of Chemistry in 1878 and served on 
the Council from 1895 to 1898. In 1862 he came to 
h 2 ngland as assistant to Sir Henry Roseoe, at Owens 
College, ]\Ianchestcr, whence, in 1864, he went to 


-'.wpflmcR Jw th^!WarPep^ftmen^ 

gWeral^ork'^df the chemical "depattriientc 
main work became investigatory and experiment^;"' 
IiothJn connexion with explosives, as also ^to mecf. 
thc' requirements of the various Commissions land: 
Committees on which the War Department , chemist ^ 
was a prominent member; of these the Royal, 
Commission on Accidents in Mines and “ *1116 
FA'plosivcs Coinmittee ” (appointed in 1889 to produce 
a smokeless pow'der for the Service) may be men-' 
tioned. 

Dr. Kellner also devoted much work to the produc- ^ 
tion of an apfiaratus for determination of the flashing ' 
point in oils, and was largely responsible for the Abel 
flash point apparatus, eventually perfected ; in 
collaboration with Sir Boverton Redwood he carried 
out an exhaustive series of tests with this apparatus. 

As a scientific worker Dr. Kellner was painstaking and 
methodical, displaying much skill in devising experi-^ 
ments to assist in elucidating the various problems 
conironting him in the course of his work. As regards 
practical results his most important work was in 
connexion with the evolution of cordite, much of the 
more difficult research and experimental work leading 
to the produc’tion of this explosive being carried out 
by him in the chemical department at Woolwich 
Arsenal ; in spite of the numerous smokeless powders 
which have been brought into use since, the fact 
that, after a period of thirty years, cordite still remains 
the Oritish Service propellant for army and navy use, 
is perhaps the best testimonial to the thoroughness 
of his work in this direction. 

In 1892 Dr. Kellner succeeded Sir P'rederick Abel 
as chemist to the War Department, and in addition 
to the duties of thi,s office, served as an as.sociate 
member ot the Ordnance Board and as consulting 
chemist to the Royal Gunpowder haetory at Waltham 
Abbey ; he retired from the service in 1904. 


We much regret to announce the death on October 2, 
at fifty-eight years of age, of Col. E. H. Grove-Hills, 
F.R.S. , formerly head of the Topographical Dejiart- 
ment of the War Office and the author of a number 
of papers on astronomical subjects. 


Current Topics and Events. 


H.R.H. THE Prince of Wales has graciously 
accepted an invitation I0 be present at a joint dinner 
of the Institution of Mining Engineers (representing 
coal-miniiig engineering) and the Institution of 
Mining and IMetallargy (repiesenting the mining of 
minerals otlici ih.ui coal) to be held on Thursday, 
November t 6 The dinner will be field at the 
Guildhall by permission of the Corporation of the 
City of London. 

In his presidential address to the British Associa- 
tion at Edinburgh last, year, Sir Edward Thorpe 
referred to the difficulty which is encountered by 
many,^worker.s m science of being unable to obtain 
all the scientific bopks they require owing to lack of 
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means. .Sir Robert Iladfiekl has now gcuicrously 
olfered to contribute a sum of 50/. per annum for 
throe years, to bo expended in supplies of books to 
those wlio are engaged in scientific pursuits and are 
unable to purchase for themselves, The council of 
the British Association has at jircscnt under con- 
sideration the be.st means of allocating this gift. 

Among many important accessions of manuscripts 
to the Library of Congress (Washington) noted in 
the librarian’s report for 1921, we observe the 
papers and correspondence of the late Major-General 
W. (' Gorgas, and the diaries and note-books of Jegiil 
I Nicholas Nicollet, the explorer of the upper Missis- 
1 sippi, Missouri, Red, .and.Atkanaas rivers in^the,fit^ 
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, this object ^viU . b)S' found a i 


oi receipts; 

, ^o'^^ts is holedrl^^ A large number 

f^^rf.' thoSfe '-w6re theses of German universities and 
J^riHftut^s of technology, which goes to show that the ■ 
eVork of these institutions was carried on during the 

■ waf M'lthout interruption." 

^,',, According to letters received by tlie last mail, 
"ihe International Congress of Americanists at Rio 
' de Janeiro has been a very great success. An 
enormous mass of papers was presented, all of 
which the Government proposes to print in full. At 

■ the close of the meeting the majority of the members 
took advantage of tlie delightful excursions which 
had been arranged for their benclit. After some 
discussion it was decided to hold the twenty-hist 
session of the congress in 1924 111 Holland by invitation 
of the Dutch Government, and in 1925 at Gothenburg, 
Sweden, by invitation of that town, where the muheum 
is in charge of Mr Erland NordenskidUl, the well* 
known authorit}^ on South America. In 192O the- 
congress will meet in Philadelphia. 

Tiu:re are welcome indjcations that tht' work of 
investigating our national antuiuities, interrupted 
by the outbreak of the war, is now being revived 
The Congress of Aicha'ological Societies, m union 
with the Society of Antiquaries, London, has just 
issued the first number, for 1921, of " The Year's 
Work m Arehreology." Tins useful publication 
“ gives lists, arranged in the three kingdoms and then 
counties, of the progress of exploration. In a 
valuable sujiplement we have a list of the more 
important papers on the subject published by the 
local societies, and though a large number of these 
societies are affiliated to the ('ongress, there is still 
room lor the association of local workers in this 
important cntcrjnisc The Congress makes an 
appeal for contributions in order to effect tlie purchase 
of Cissbury Ring, near Worthing. As this pamjihlet 
shons, there arc still considerable vandalism and 
destruction of import. int monuments; the Congres.s 
piottsts specially against the destruction of a portion 
01 the Middlesex Cnm’s Dyke at Pmner Green, and 
othei examples are quoted m the Repoit Much 
important \\ork is being done m connexion witli the 
Archaeological Survey, and the jiresident. Sir Hercules 
Read, remarks that there are many signs that wc 
are at last becoming a civilised nation, as is shown 
by the Ancient Monuments Act and the appoint- 
ment of the Congress Secretary, Mr, Crawford, to 
the newly created post of Arclueology Officer at the 
Ordnance Survey. 

The Toronto Star of July 6 last has a note on 
a method of marking trails leading to springs of 
water which is practised by Indians of Western 
Texas. Two heaps of lock roughly heaped to- 
gether, one about three feet high, the second a little 
lower, arc placed beside the track, usually on an , 
elevation commanding a view of the country for 
-some five miles or more. A sight is taken from 
behind the larger heap, over the smaller, to some 


second 

jj^ps'of rock sighting bn 4 s^coiid objective, 
process is cqntiniifki until the sprlng?is*^;;eachcd. 
This primitive method of sighting a trail is tifinterfeSt 
in connexion vvith the suggestions put forward by 
Mr, Alfred Watkins in his " Ancient Hritish Track- 
ways," recently noticed in these cobnnns. He 
argued that many of the older roads in this country 
could be assigned to pre-Roman times on the erddenco 
of what it was presumed were sighting m.irks, which 
must have been used in much tlie same way as the 
Indians are said to make use of these heaps of rocks. 
Mr, Watkin’s theory, as was pointed out when it 
was under notice, undoubtedly holds good in many 
cases, e.spccially in connexion with nntiii.d objects; 
in others, particularly m the lase of mounds, rnoal.s, 
churches, etc , it appears more open to criticism 

The ITfth Annual Kepoit ot tlie Iniperial War 
Museum has recently been issued by H M Stationery 
Otficc, price ()(l (post free loL/). U is lypewntten 
on 8 folio pages and rejirodnced by a inulticopier. 
This at any rate shows a desue ioi economy, calculated 
to appease the public The work of the museum 
during the year 1921-22 consisted m a complete 
survey of tlic wdiol*' collection, elimination ol items of 
no technical value or Inslmical interest, and the 
compression and concentration of the more valuable 
exhibits under definite headings and groupings Thus 
w'as particularly the case with the IMimitions and Air 
Force exhibits. Sttess is laid in tins report on the 
technical value of the collections and on the fact that 
many objects of our everyday life during the War 
have been preserved in this miismim while they have 
disappeared elsewheie. Allu.sion is made to the pro- 
posal to utilise two galleiios at jireseni octiipicd by 
the Science Museum and certain galleries now occupied 
by the Imperial Institute These proposals have, it 
will be remembered, evoked a gieat deal of opposition. 
The committee appointed to investigate on them has 
repoitcd to the Cabinet, but no decision has yet been 
readied 

Dk David Starr Jordan proposes that the Inter- 
national ('otnmission on Zoological Nomenclature 
should reject the following works from consiflcration 
under the l.aw of Priority — Gronow, 1703," Museum 
Ichthyologicum ’’ ; Commerson (as footnotes in 
Lacepdlc, " Hist nat. des poissous,’’ mostly 1803) ; 
" Gesellscluift Schauplatz," 1775-T781, an anonymous 
dictionary act opting tlie pre-I.mnaean genera of 
Klein , Calesby, 1771, " Natural History of Carolina, 
Florida, and the Bahamas" (1731-1750), revised 
reprint by Edwards; Browne, 1789, le vised reprint 
of " Civil and Natural History of Jamaica ’’ ; Valmont 
de Bomaro, 17O8-1775, " Diet. lai.sonnee umversellc 
d'hist. nat." (several names accidentally bmoniia 4 ). 
By this all systematic names published as new in 
those works will be rejected .is of the dates in (luestioii, 
but will remain available as of tlie dates when they 
were adopted by later authors of nmiuestionccl status, 
It is hoped that the proposed action will extricate 
zoologists from an impasse into which they have been 
. of views respecting terms 
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" binary ” and " binomial. " Zoologists who may 
Iiavx' opinions on this proposal, which they desire to 
lay before the ('ommission, are invited to communicate 
them in writing to any member of it, so that they 
may reach the Secretary at Washington, 1 ) , T" S A , 

before Septembei i, 1923 They would do w’ell first 
to consult Opinions Nos 13, 20, 21, 23, and 24 issued 
by the ('onimi.ssion 

1 Hosi: w’lio are familiar with the liistory of the 
elements will know, and those who aie not familiar 
can Oiisilv infoim tluMuselves of the fact, that Tya- 
voisier UK hided among tlic elements both light and 
heat, wliK h he classified along with oxygen, nitrogen, 
and hydrogrii A moie detailed stiuly of Ins " Tiaite 
('leiiK-ntairc' de chimie " w'lll show that before dis- 
cussing the comiioimds of oxygen, nitrogen, etc , 
with olliei elements, he devoted .1 brief chapter to 
obsei \ atioiis on the compounds of light and heat 
with ditlcaeut substances. The lapicl development 
of chemistry soon Icxl to the abandonment of these 
imponclcKiblc' elc'monts, w'hu h came to be regaicled 
as different nianifc'stations of emergy It i.s, there- 
fore, ol nilcic^st to lead in the J^harnuucutiLul [ouynal 
of August 12 a letter m which Mr Caiol A ('ofman 
Nicoresfi, IJ (?s Sc et T.etli , announces, as a final 
conclusion ol Iiis m\ c'sfigation of gaseous volume 
and pressiue, “ that heat and light are both material 
substances, lliat they enter into c henucal combmaticm 
with othci elcMTicnts, and that they are IJiroavt out by 
chiiuual rcatiiou ” It is jicnliaps a c oiniiliment to 
Lavoisier tliat even lii>, untenable h\ pothc'ses should 
thus undergo lesurrecthui , but that they should be 
put forwaicl as oiiguial c<ni only be taken as a sign 
ol impel feet c he mu al education In one othci lespect 
Mr Nicorcsti’s giowth as a stuclcmt of chemistry 
appeals to have been arrested af a ])eriocl more than 
a century eailiei th.iu Lavoisier, since lie asscKts 
that after carcdul cousidc'ration he is driven to the 
conclusion “ fliat thcie arc' no such things as gc/sev, 
but that there' is only one gas in nature 'i'hat 
ex])1ams vchv tlic' gaseous laws arc 50 nnijarm ” in 1 
tins rc'spec I lu' appaiently adojits the views of Boyle j 
and Mavow, .iiul his chemical education appears to I 
liave been c, lined foiw.iid but little further than the | 
]tenocl ( if Ague ola, who " Imitc'd that flu; g.ises in mines 
vvcTC mamfesla lions of malignant imps 

In the* will of Ik nice* , Albeit of Alonaco, who died 
on June' 20 last, thc'rc* arc- iiotc'woithv gifts for 
scienniu' purposes His faini at Snmle Sn/aniu' is 
left to the* I'lendi Veadt my of Agnciiltuu', and the 
wish is c'\j)rc'>sed tliat the estate* should lernani a 
place* tor agrie iiltiiial e*\p^'nmenfs, to clemonstrate 
vvh<it scie*nc(* .iiio dc'tenniiiat ion can obtain fmni 
sterile lands Hr Jn!e*s L’lehard will receive Ooo.ooo i 
fr.pic's to enable Inm to e ompicte* lite*rary and sc leuitifK 
w'orks in piogiess, including the results of tlu* 
occanogiaphic ciui.ses and the yircparalion of the 
Balhymetiic Chart of the 0 < c'aris d he proec’eds oJ 
the sale of the yacht Jinaudcllc, all books aiul pnblica. 
tions of a scientific' nature, as well ns certriin personal 
c*ffc‘cts. will go to the Oceanographic Institute at 
Pans and Alonaco, while the Institute of Iliimati 
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Paheontology in Paris^ is, receive any personal 
effects relating to the work carried on there The 
Paris Academy tif Sciences will receive a million 
francs, the income of which is to provide a prize to 
be awarded every two years, the nature of the prize 
to be indicated by the Academy, according to the 
needs of the moment ; a like* sum is becyueathed to 
the Academy of Medicine for a similar prize 

Wk learn from the Brihi,h Medical Juiinial that 
the Carnegie Hero Fund trustees have awarded a 
medallion and an annuity of 130/ to Hr. John Spence 
of Edinburgh, in recognition of his valuable and 
herc^uc work in radiology Hr Speiicx* was among 
the first in Scotland to take up researcli ni X-rays 
and medical electricity, and as a lesult of radiological 
experiments he sustained serious damage to both 
hands, necessitating amputation of tlu* right forc'arm 
JAr Spence is still cairying on Ins work as radiologist 
at I-cith 1 lospital and Ciaigleith Hospital, Hdmburgh. 

H KH riiF DuKh or CoNNyViuarr has consented 
to unveil the roll of lionour uhii'h has been erc*i*ted 
at the Institution of Civil Fmgmcers to the memory 
of Its members and students who lost their li\c*s in 
the war 'riie ceremony will take place at 4 e m 
on I'Vidav. Oc tobci 27. 

Ar the* nc'xt ordinal v scientilic meeting of the 
('hemual Society on October ic). Prof ' 1 ' Al J.owTy 
will read a payier entitled “ 'I'he Polarity ol Double 
Bonds An Ivxtension of the 'rheoiies of l.apworth 
and Robinson,’' anci it is hoped that a gc'iu'ral 
discussion will take* yilac’e On Tliuisdav, Octobc'r 
26, at 8 PM, a lecture* entitled “The* Sigiiilicaiice 
of ('i\stal Stiucture” will be dc'livered 1 )\' Sii 
William 11 Ptagg, in conjunction witli Prof W 1 , 
Bragg I his nu'cdiug will be licld in llie lectnic* 
hall c)i the Institution of Mc'c h.niic'al I'liginc'ois, 
Storey’s (kite. S W i 

Wi Aim \i rc'ports from Captain Ainnndsc'n's .irctic 
expedition will be sent fioin the ship Maud and 
me hidc'cl in the collective message broadcasted by 
wirelc'ss from the Filtol Towei dail\ at 11 h ^o m 
(i Al T These observ’ations, according to iha M clcuro- 
logical Maga::tne, will commence on ()i tolic'r 1 5 

It was aimounccd at a mec-tmg of the* CUmnical 
Society on Octobei 5 that Pro! j F Thorpe had 
bc'en nominated to fill, until tlie nc*\t .\imual (u-nc*ral 
Alc'etmg, the oltice of lu'asurc'r, rendered vacant by 
tlic resignation ot Hr Al O lorster, lecentlv aj)- 
pomted Director of the Indian Institute of Science at 
Bangalore Hr j '1 Hewitt w.is noininaicKl to till 
the v’acaiKy m the list of vice-presidents causc'd by 
Piof Thorpe’s ayipomt nic'nt 

h'KOM the Report of the Castle Museum Committee 
to the 'fown CouiK il of Norwich lor 1021, just received, 
we learn that the Norwueh Ldncation Committee has 
appointed a spc'c'ial deinonstiator to condnc'l loimd 
the mnsenm orgnmsc'd jiartu'S of about 25 pupils 
accompanied by teachers Hurmg the; year ic),8oi 
attendances were recorded, each class attending the 
complete senes of demonstrations in sixteen weekly 
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visits. The first lecture dealt with the purpose and 
methods of a museuin, the next thirteen with various 
forms of animal life, the fifteenth with the eatly 
history of man, and the last with the story of the 
rocks and fossils. We understand that other Educa- 
tion Committees think of following this excellent 
example. 

Mk. H E. Stonp;, of Sidcup. Kent, has forwarded 
to us a photograph of a specimen of Datura Stra- 
monium which has attained a height of 28 inches with 
a foliage span of 58x24 inches, and bears 25 well- 
developed seed-jiods. The plant is undoiditedly a 
fine specimen, although not unusually large The 
largest plants are oftim found on ruhbish-heaps made 
up of garden refuse, and also as weeds m cultivated 
ground. Such plants benefit by their isolation as 
' much as by rich food material Cultivated plants 
arc often allowed to stand too close together to be 


able to develop to their lull extent, while they usually 
lack the rich food material available in the case of 
isolated plants, and particulaily those that have .sprung 
up as weeds 

Tim London agetuv of the Smithsonian Institu- 
tion, Washington, wliicli, since 1871, lias been earned 
on by Messis. William \\'esle\^ and Sou, 28 ICsscx 
Street, Stiaiid, I.ondon, lias been rciiioied to the 
premises of the new linn of Messrs Wheldon and 
Wesley, Idd. (mcoiporatmg Wilh.iin Weslev aiul 
Son), at 2, 3, and 4 Aithur Street, Now (Kford Sliect, 
WC.J 'file large nuinbei of societies, niuseums, 
and institutions winch foiuanl their piihlu atioiis 
for transmission to tlieir Aineruan coiri'spniulonts 
through the Intcrnation.il ICxchange S\ stein of the 
Smithsonian Institution an* reipicsti'd to forward 
their tonsigiuucnts m the future to 2, 3, ) Arthur 
Street. New Oxford Stieet, W.C 2. 


Our Astronomical Column. 


Tnt; Sunspot Pudonicn v — ’Many attempts ha\e 1 
be('U made to coi relate' the 11 year pen-jod of spot | 
variation with the ii'8(» year peruxl ol Jupitei’s 
ic\olutiun 'i'lio latter, as it slaiuls, ditiers too ! 
widely, and it is necessary to (oinbine it with .some ! 
other period Prof T. J. J. See, 111 a spcci.d nuinber 
of J Mr Nadir, \ol 2i(), attempts to conibiiu' it 
witli e) 03 years, which is the peiiod 111 which Jupiter 
gams a soim-u'\ ulution upon Satin n He wciglits 
these two periods in the r.itio 1 82H to 1, this ratio 
bi’ing tlie sepian' root of (hat of Jupiter's in.iss to 
Saturn's mass ['he lesiill is ifi8 \eais, whuli is 
dose' to th<' sunspot pt'ijod Put it is to be noted 
that w'hilc' (lie 11 80 yvir peiiod elcpends wh(>lly on 
Jii])il('i, that of () (13 ^ears dt'pciids on both planets, 
so that the appro])! lateness of (he abo\e latio is 
far from ( lear , ajiait from this tlic lesultnig period 
of two w.ive iiioljoiis does not depend on tlie i.itio 
of their aniplilmks, but on the time tliat one lakes 
to gam a levolutiou on the other hoi c xamiile, tlu' 
peiioel from sptmg tides to spring tides is a st'ini- 
lunation, and tins would not be altered by .111 alteration 
111 tlu' rel.dne heights ol solai and lunar tides 

h will be lemcinbeted that Prol Ii W' Prow 11 
also endoacouied to gel llu' sims[)ot jx'iiod Irom 
Inpitc'i and Saturn, though 111 .1 dilti'ieiit m.mner 
He wassiK cesslul in ]nodi( Ung tliat the kio; maMiiunn 
would be a lati' one Mr E W IM.iundei diieotcd 
attention to the cyclical .shift of the spots m sol.u 
latitude svndnonoiisly with the \anation m .letuip, 
winch seems to indicate an internal latlu'i than an 
external oiigin 

h'i..'Ms't m.n’s In riLKs 10 Up o \ur) 'J o\\ nli 1 v - 
This very mteiesling pai'kot ol litters was leientlv 
found at the Kovd SouetN Hi l)ic'\ ei coiitilbiites 
a long artule to (he Obcirvatory lor SepienilK'r 
describing their ]nimi])nl conteiits x\ h'w points 
may be mentioiu'd lien' Mamsteed was juompt in 
acce])tmg Koemei's c\]>lan<itu)n of llu' ainuia! m 
ei]ualitv ol JupiU'i’s satellites, due to the Jnnte 
vclofitv ol light He studied refraction at low 
altitudes by measuring thi' change 111 the appaieiit 
vertical dia’mctei of the sun, 

Wc find from liis notes on the' great ('omet of i()8o 
that he was at that Him' still a hehcvt'r m the \oilices 
of Descartes, though hi' makes a note on Newton’s 
different opinion. Pv lOSo Flamsteed had apparently 
become convinced pf the ox'erthrow of the system 
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of xoilKcs, aftei alluding In th(' juogiess m the 
pimtmg of tlie "Prmcipia” he expicsses Ins satis- 
faction m tlie immense gain that the new sssU’iiiwill 
atlord m tlic stiicp of the planctarv niotioiis, " so (luit 
III tlu' room ot moiirumg I (ongratnlute my own 
happiness ” 

it IS lathei nu'laiiclioK to noU' how his opinion 
of Halk'y giadu.illy ihangc'd lioin adnnralion to 
ji'alonsv and siispuion I Ins sei'ins to ha\e been 
largcp dtu' to tlu' .issociation ol ll.dli'V with Hooke, 
whom I'lamstt'i'd eonsidercd an (‘iu'm\ 

Wc* sliaie Dr Dreyei’s hoja* that the* letters will 
be jnibhslu'd in full 

i’l KiL'un.viioNs m< Woii’s ('omi 1 - Mtusion was 
kitelv made' m llu'so note's to th(' woi k ol \1 Kami'iisky 
on this conu'l lioni Its disc'oc in \ m 188 | to t he pu'si'iit 
tmu', and to the kirgi* ehangi's m its mbit likc'ly to 
aiise trom tin \ei\ near appioaih to Jiipiler this 

M'.'ii lie litis Mow ( <d( ul.iti'd Hu SI ili.ingis, and 

giXi's the U'siills in . I ->tr founi No 807 The li'ust 
(list. mil' oiciiiu'd on Septc'inbei 20, when it was 

one-c'ighlh oi a unit, so Ih.il Jupiter's direct action 
w.is 1 1 limes th.it of the sun, .md tlu* assumption of 
clli])tual motion ee.ises to be the sm.illest .ipjnoxinui- 
lion to the tiiith (fn the othi'i hand, .1 ri'inarkable 
aj)]no\imalion ma\ be obt, lined In assiiiniiig the 
motion to be m .i livjieiLola .iboiit fiputc'r, wlncli is 
eipuv.ilent to tie.iting (he action ol tlu' sun on the 
two bodies as idenliitd during the time' of near 

appio.nh Incidcntallv this gives an op]V)rtiiiutv 
foi using the ('([nations for h\perbohc motion, wlncli 
are gnen in the te\t-l)ooks but vein si'ldom ('mplo\e(l 
1 he results obt. lined by this siiniile iiu'lhod an* cpnte 
close to those of tlu' mole iigoioiis iii\ estigation A 
tinioiis jioiiit Is tli.it the pieseiit pel t iii batioiis arc 
alnmt eipial m si/e but opjxisfie in diveition to tliose 
at the ajiprotieh of 1875, so that the* ( omet now returns 
very iK'ailv to its 1875 01 bit I'hc ]>eiiod is increased 
Ironi oj' to 8] yeais, and the [u'riliclion distance from 
153 to >40 it foitunaleh h.tppcns that at •the 
next penliohon passuge, 1025, Oct 28 p the comet 
w'lll be almost m op]iosition, so that [lie distance 
fioin the ('arth will attain its mmiiniiin value, 1*40. 
Prof Kamensky liopes th.it it may not be beyond 
visual or photogiaphic ic'.uh witli huge instruments : 
if it should be fimnd. most of the ciecht will belong 
to liim , if not seen then it will almo.st certainly be 
permanently lost. 
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R'ei ea 


Tniv Ro:\tAN 


Balance in SoIitii America.— sfeotiia^ 


Erlancl NorrlenskioM has reprifitcd from the journal 
of thf* SoGiete ties Am6ricanistes de Pans (N.S. vol. 
xiii,, lyiij an article sub-entitled “ Eniploi de la 
balance; roiiiaini' cn Anidrique du Snd avant la 
contjudte."^ He pvodiUA-s evidence, with a full 
bibliography of authorities, to show that this invention 
was Hot confined to the Old World, but was found in 
the New Wtuld before the discovery of America. 

ANrilKOPOLOOV IN THE ChILTERN HiLL.S III tllC 

Journal of the Rpyal Anthropological Institute (vol. 
hi. Part i), Mr. W RradbroolvS and Prof F. G. Parsons 
publish an elaborate memoir, with a long series of 
measureim nts of skull form, on the population of 
the Chiltern Hills, in which they arrive at the following 
cojiclu.sions . m this comparatively isolated area 
about half thi' vorkmg-ilass male people can trace 
their ancestry back to three generations m some part 
of the area ; the hair colour is rather darker than 
Beddoe found m the Eastern and East Midland 
Counties, and the proportion is higher than in any 
other part of Great Britain, except the South-western 
Counties and Wales ; the eye colour is identical with 
that of T.ondon and the East Midlands , the average 
cephalic index, 777, is practically tfidt of the modern 
working man m Eomlon, aiul tlie average height, 
5 ft. 7 111 , IS that of the black-haired individuals. 
Thus, the present-day inhabitants of the North 
Chiltern area, who are not recent immigrants, are 
distinctly darker haired than those .surrounding them, 
and this darkness appears to bo due to the survival 
of a gi’cat proiiortion of Neolithic or Mediterranean 
blood in the district. 

HlSlRininiON Ol* iblU KE WhIIK SEriLEMENT — 
The probli’in of the potentiality of the world for white 
settlement is allncked quantitatn dy by Hr Griffith 
'faylor in the (icopraphKal Rani'n’ for Julv The 
world is divided into economic regions which coincide 
in the mam with Hcrlici Ison’s natural regions The 
areas of tlu'sc legions are determined by planiineter 
measurement "flu fax tors inUneiK'mg luunan settle- 
ment are grouped under four heailings whieli comprise 
the dominant controls- temperature, rainfall, location, 
and coal lescncs fisheiies have local rather than 
gencial iniportain e and arc ignored From the values 
of each of ilu'se four (onlrols a (jiiadrilateral graph, 
the cconogi i'- < onstrueted lor each region, and the 
area ot the giaph is found to i('])res(‘nt a])proximately 
the habitahilitv c^t the legion concerned The econo- 
graph IS a ro(. langiilar figure foimcd on four axes 
w'hich repri'sent, res|X'ctnT’lv, the average annual 
temperature, llie average anmial rainfall, the average 
elevation, and the estimated total coal re.servc of tlie 
region. In what Hr 'faylor believes to be the ideal 
I'egicm these \ .dues would be 55' F , 50 in , sea-level, 
and ioo ^ to‘ tons per square mile 'fhe comparative 
v'ahie of these controls was apparently reached by 
a.s.suming vaiions values and trsting them .igamst the 
actual population oiap of Europe By this means 
Dr. Taylor decided to give the temperature control 
double the weight of the rainfall and allow the coal 
factor, if large, tC' have equal weight with optimum 
temperature and rainfall combined. The ideal econo- 
giaph represents looo units. All the seventy-four 
regions of the A\orl(l have values below this ideal. 
The last step was to plot oiv^a map of the w'orld the 
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was mad? Messrs. Carter ^ and, . BIacWock/tbajJ“ 
Anopheles plumheiis is a potential carrier of malafiiai; 
in tliis cdnntry, it having been experimentally in-?,; 
fcctcd by them, considerable interest has been taken 
in the habits and distribution of the species in Britain.-^', 
f'MHowing studies made by these authors in the Liver- \ 
pool district and in the Isle of Man, an inqyu-y was',; 
instituted by the mosquito investigation committee 
of the South-Eastern LInion of Scientific Societies, \ 
acting on behalf of the Ministry of Health, 'fhe ^ 
committee now' announces that this special inquiry is , v 
concluded, and that A. pluhibeus has been shown to 
be exclusively sylvan in habits, and to be wndely 4 
distributed in England, occurring, when searched for, ; 
in almost any area m which are found beech, syca- 7 
more, chestnut, or other trees with water-containing 
rot-holes. The committee is now turning its atten- 
tion to the mating and egg-Jaying habits of A. ' 
plumbeus and other species, winch are still imper- 
fectly known, and invites co-operation from bbservers 
in all parts of the country in elucidating these 
matters • 

Muscarine — In the Journal of the Chemical-.-' 
Society for September, Dr. Harold King, of the , 
National Institute for Medical Research, records the 
isolation of muscarine, the highly potent and toxic 
principle of Amanita muscana, the Jdy Agaric, a 
common fungus of our birch woods. Muscarine has 
been the fertile subject of controversy among chemists 
ancbpharrnaci'logists for more than tifly years, and it 
IS now’ shown that the pure material differs essentially 
from the original claims as to its projierties and 
I c-onstitution made by Harnack, upon whose work 
the whole of the subse(|ii('Tit edifice has been 
erected There is no evulence that muscarine is 
lelated to choline or is a qiialern.irv b,iv(> More 
than oidmary interest is attached to innscarine owang 
to its extteme specificity of locdlisation in the 
mammalian body and its complete antagonism by 
atro])ine 

A Nlw' Si’ECTRO-PoLARiMETER — Messrs L. T 3 clling- 
ham and F Stanley, Ltd , of 71 Hornsev Rise, have 
designed and piovisionally protected a poll rising prism 
which can be used cither in the visible 01 ultra-violet 
region of the spectrum 'rhe])rism is conslnicti'd from 
one solid pu'ce of belaud sp.ir ciit in such a inanneF 
with respect to the crystallogi.iphic axis, and of such'^'a 
length of side, that the extraordunu y ray OHtly is 
transmitted while the oulinaiy ray is absorbed at , 
the sides Two such pnsms are placed sidy by side 
in a suitable mounting. Before being placed in 
contact the sides oi each jinsm are ground away 
to give the required length of dividing line between 
the halves and also to produce the necessary half 
shadow angle, d'o provide a sharp face edge one of 
the pnsms is allowed to pioject lu front of the other, 
and the two aie then bound together It is claimed 
tlidt such an aiTangcracnt is absolutely pcrinaiieiit 
and that the extinction is perfect, Tlie entire^ 
absence of cement relieves the prism of all strain, * 
and eliminates the possibility of light being diffused 
fiom particles in the cement or from scratches on ' 
the cemented surface. By employing such a polarising 
prism Messrs Bellingham and Stanley have been able 
to construct a polarimeter which can be used either 
for visual observation, in conjunction with a mercury 
lamp, or for photographing the entire spectrum 
between wave-lengths 2^0 uix and Soofi/x, at one 
exposure. - 
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^ r ij / Tlie Fauna of 


^ ' -v " fiy Dr. C. </. 'JOH.' PEiElRsEjr. birebtqit' 

f/Q^UDIE^ of the fauna di the sea-bottom arc of 
■ essential zoological significance, and many 
tj'gfcicntific questions as well as important fishery 
Sriiiterests depend upon them. Tlic subject, however, 
i^.is so extensive that I must confine myself mainly 
^^to the different methods adopted tor the invcstigatiun 
i'^bf the fauna of the sca-bottom. 

' Since 1S83 I have investigated Danish waters by 
^ means of llic dredge : it was my task then to give j 
on charts tile distribution, especially in the Kattegat, j 
of every single species ol marine animal, to under- j 
■ stand the laws ruling the distribution of the animals j 
"on the sca-bottom (the cruises of the gunboat Hauch) 
'^'Different specialists had each a group of animals j 
^rito work out, and a great number of charts were 
^pnnted, but I did not feel quite ('ontent with my 
first publication, although something was cleared off 
by that method. The method was, and is .still, the 
usual one for such investigations. 

, Many years later the question was put before me : 
Why docs the plaice in the western Limfjord grow 
very slowly, but very quickly in the middle ot the 
Limfjord ? The answer rcipiircd first of all a 
quantitative investigation of the amount of plaice- 
food in botli places. A small bottom-sampler on a 
pole, long enough to reach the bottom m the shallow 
fjord was made in the ’nineties of last century and 
'’■proved that much food was to be found in both 
places , the difference in growtli-rate of the plaice 
was found later on' to depend not only upon the 
..amount of food on the boliom, but also upon the 
different number of jilaice living there on each square 
mile. 'J'he ui(M of overcrowding for .sea-fishes wa.s 
introducc'd for tlic first time. 

Many 3Tars later 1 constructed a new bottom- 
Ji'^amjiler fastened to a wire , this 1 have used cv'cry- 
givlicrc in Seandinavian waters down to a depth of 
5 300 fathoms, (t was my idea at first to conip.iiv 
the amomit ol iisli-lood per sij metre in the Limfjord 
with the amount of lisli-iood ])cr sq. metre in our 
remaining watciN b)' means of the bottom-sampler : 
but I si'on found it difficult to compare the animals 
from one water with those of anotlier , m some places 
the animals w'ere small and of great value foi fishes, 
ill otliers the animals wete bigger and built up ot 
earbonatc ol lime (chalk) m.imly, and with a great 
content of vvatei , chalk and walct being ol tours(‘ 
ol little importance as fond in the sea for other aniuuils, 

I realised tliat 1 should lompare, fust ol all, the 
amount c)t tood in pLiccs vviDi the same kind ol .immal 
pojnilatiou, and I Iiad to map out thesi' jilaees 

The bottom-sampli'r taught me that wc haie 
abouf ciglit such different animal comraiimfies in 
Danish water'- lionl o to joo fathoms, chur.icler 
■iscd by numerous huge and chiirai.ttristic .iiiimals. 
They may be echmoderms, bivaK; (.ruslacca, etc , 
but are all animals living mainly on detritus, not 
rapacKjLis animals 'Fliese l,ist named .lu* ncci'ss.iiily 
always scarcer than the more jicacetidly living animals, 
_as the grass-feeding animals on the dry land aie 
mote common than tigers and lions. 

One thing pn/zled me in the beginning vciy much . 
the bottom'-samplei showed in many hauls the most 
uniform content m the sicve.s in the same animal 
commimitv, Hum siiddenlj^ it came uji hlled with 
quite different animals, Modmlu modiolu'i, Tiophonia, 
Ophiopholis aculeata. etc , without any corresponding 
difference in the depth or m the nature of the bottom. 
How is this to be explained ^ 

Opening of a discussion h^M 111 Section D (Zoology) oi Uip Biltub 

AssKXtktiqn atHvaion^pl;, 7.. 

'v'(iioytf|6j,;.yoi;»' j'lo] 


Kf the Biological Station, Copehhagen. 

All these new org.anisms wore animals living not 
in the bottom like cidinaiy animals, but above the 
bottom, origin.illy fixed to a small stone or a bhcll, 
as on a beath wo may find lichens on stone.s, not 
heather, or as 111 a becch-wood, on slofics we (md 
mosses, not flowers , strong currents may* help to 
nourish such an fpi-faiiua with its otten enoimously ' 
rich animal htc. JCvery object on the sea-bottoni, 
a stone, a sliell, a wreck, livnng pl.mts, may give 
rise to stub epi-fauna.s . within the s.irne tommunity 
on tlie level sea-bottom there Ts the same epi- 
fauna, but m different communities ditlerent epi- 
faunas may be found. The ejii-tauna is, as a nilO, 
scattered ovct the bottom in spots, and it is not 
always easy, in single cases, to say wliat is the reason 
for it.s existence, it is tlicretoie not possible to 
give its distribution on a chart , you may give it 
on the spots where you have found it, but j'ou never 
will be able to give all the spots existing on the 
bottom. On rocky coasts tlu epi-faunas arc dominat- 
ing ; the coral reefs are a kind ot ejn-tuima, buill up 
mainly of clialk and watei ; they aic ol vciy little 
importance as fish-food. 

In contiadistmction to the di.stiibution of the epi- 
faunas the comniimilies ot the level sea -bottom are of 
a very imilorm distribution, in .such loc.ihtics a.s m 
Danish waters and m the North Sea 'I'heir distribu- 
tion may be ca.sily mapped out, and tluur lontent 
of fish-food and other animals quantitatively deter- 
mined We have taken thousands ol samples,’ eac h 
of ,V sq. metre, with the botlom-s.imjiler in Denmark, 
and tlicy haw neailv always slunvii seveial animals, 
worms, bivalves, Ophiurida;, etc., in each , only one 
or two .samples of them have sliown no anmiaJ content. 

Dy means of tlu' bottom-sainplci wc may, there- 
fore. using the most lieqiKuillv' cKcurring org.uiism.s, 
easily map out the coinmumlics of the level sca- 
bottom, and determine its content ot fis]i-l(;od. 

The theory of jirobabiiity will indicate the degree 
ot a( curacy . many samples will give, as a rule, more 
and more exactitude We m.iv d(ffeimine liow the 
number ot oiganisms vanes at ditlc'ient seasons and 
in different yeais ft we examine what the li.shes 
('at of these ”01 ganihins wc may dctcnnme whether 
thev ai<' good or bad areas lor tins nr that .spccics of 
li-ili, and may get a fair idea of the pioductivity ot 
tlic sca-bottom as a whole, neff foi getting thaf all 
tlic small, fast-growing, .sliort -living animals are 
often to he n'c'koimd as yisirly piodudion, wlu'reas 
llu' bigger, longer living animals must be reckoned 
by means ot anothei method. \\'(' may get an idea 
ot llie whole metabolism (»t tiie sea but 1 must not 
go loo far in mentioning tliese probk'Uis 

With a good steamer 1 could in mic monlli map 
out Hk' vvliole oi tlie North .Sea a?, to it.s animal 
communities. 1 would lake between 300 and looo 
samples s[)iead over the vvliole ot the NTnth Sea, out to 
the loo-lathom line, about one or two jicr hour. U.sing 
.1 bottom-sampler of o 2 sq. in I slioulii then have 
taken up only the animals of an a’ca at 100-200 
stj. m., but 1 am sure that 1 should gel all the species 
of the common nmformly-dislnbuted animals of the 
whole atea, and 1 should be .ible to give a rou^i- 
akclched map of the animal communities. If we 
used a bottom-sanqiler on a heath only once, we 
should catch heather, and so in the sea, 1 should not 
catch many rare animals, but I lio not care for 
rare animals ; the mam tiling is to know the animals 
that make up the great bulk of the bottom popula- 
tion, to know their distiibiition and tlieir weight per 
equate mile. If you wish for greater exactituqe than 







this hrst trip could give, you may take more btations 
and investigate smaller areas more carefully. 

1 am glad to be able to siiy that in 1921 Dr. Russell, 
on the Icnglish steamer John Bhgh, made the first 
trip across the North Sea with my bottom-sampler, 
guided by my assistant, Dr H l^legvad , they found 
.some of tlie .s.imc communities between l.owestoft 
and ICsbjerg as we know from the Kattegat. 

Thanks to the bottom-samplei we can now speak 
aboiit areas with a Venus mussel community, an 
Ampluuya filifornus community, a lirissopsis Am- 
phuini chiujei community, and so on, as we on land 
sjvak al)Oiit a heath, a beech-wood, a meadow, etc ; 
\vc aic also able to get a quant itatne idea ol the 
amount of animals on the sea-bottom, and arc able 
to follow seasonal or other \ariations therein 

A dredge will sometimes give us, when well used, 
a bagliil ot animals, belonging to the epi-fanna as 
well as to the oidimirv communities, and taken up 
from all the communities it has been towed over. 
The dredge is inclined, moreovei, to take all animals 
on, not /;/, the bottom, and its (ontent is thcielore 
not a tine illustration ol wh.it is In mg in 01 on the 
bottom, but ii mixtiiie mostly ol epi-laiina fioni 
dilteieiit ( ommumtK's, without giving the slightest idea 
ol (puintity persquaie metre. The ( ontent ot a dredge 
and a bottoin-sampk'r used on the same station will 
veiy olten give quite diheient collections of animals 
* Tlu' dic'flge h.is given evcellent infoim.ilion to 
zoologists wisluiig to lollect rare .iiiiiucds loi preserva- 
tion in akoliol, and I01 dicdgmg oysteis, and <-0 on, 
but a true illiistiatiou of the taiiiia on the sea bottom 
it iK'ver lias given .md iu*vei will give 

I admit one llimg it is esnv for iiU' to spc.ik and 
write about the bottmn-sampler work, but it never 
will be well undi istoi d witlioiit sc'emg the work going 
on on bo.iid ship , ni.mv iiuui ol scieiu'e tiom Kurope 
li.we sei'ii how quuklv the sanqiler imiy be used, 
hk(' ail oidmaiv souiuhiig ,n<ichme, and how well it 
woiks I sliuiild be glatl to vvekoine m.mv' more 
visitors .it the hanisli Ihologaal Sl.ition, not only 
to see the bol tom-s.iiup!et woikmg, but .ilso to be 
.able to disi iiss with them tlu' ])robleim winch li.ne 
arisen in m> mind while u^uig thi^ method during 
th(' last into ]j V ears 

It was a D.ine, I’l Mullei, wlio fust introduced 


the dredge in northern Eurojte for scientific use, and 
it will always be -aised by aroologists and for special 
purposes, but only the bottom-sampler is able to give 
a true and quantitative representative illustration of 
the bottom fauna. 

Finally, I wish to .say that to have a bottom- 
sampler and to use it is not enough to become a 
great marine biologist , it depends much upon the 
possession ol working ideas. The bottom-sampler is. 
not able to solve every question , it cannot, e g , take 
animals living very deep m a hard bottom, and the 
apparatus must be modified for special work, accord- 
ing to the size of the ship used, the depth at which 
you are working, etc , and it is necessary to supple- 
ment the investigation by means of other apparatus,, 
fishing-gear, dredges, etc Hut without quantitative 
work it IS not possible to understand tlie ]irincipal 
fcaliiics of the fauna ol the sea-bottom 

It would be a matter of grc'at scientific interest to 
have H bottom-sampler used down the slr.pc of the 
continent at all dcqiths, out on the very ocean floor, 
to determine all the communities living lieie, and to 
prove how barren the ocean floor really is It would 
also be of great interest to lollovv our Fairopean 
communities from the JN’oith TAilc down to Cape 
Town, to study their gcographital distribution, to 
determine the pertcctly unknown Arctic coniniiiiiiiies, 
and the iinknowm tropical communities 1 have 
given hyiiothetical chart in rny Report No 22, but 
it has to be vTi'ilied 1 am too old to do that, and 
m\ steamer t<a) small I liopi- otliei men will do it. 
I .1111 sure the geologists would be glad to know 
sonu'lhing about these communities, b.isi’d upon llic 
common amin.ils 1 am ceitam Ilia I, like me, they 
caie much nioie lor common char.u teiistu speties 
and their distribution th.in for " raie amm.ils 

1'li(' prodiietivitv ot thi' lioltom iaun.i m l'm(;[ie<in 
w.iteis is bv no iiuvuis unlimited , it is, IheieJore, .i 
m.itlei of tlu' greatest mqiort.MU'C' lor some of llu' 
gieatest lisherv <|iicstioiis to know as rniuh as possil)Ie 
about Ibis j-uocliii tiv it)' 'llu* ('‘nghsli hshermen <'ii<', 
.IS I olten h.ive he.ird, the b.ickboiu' of llu- h'nghsh 
navv , Ihev' (hoeml upon tlie (islies, .iiul Hksc in turn 
depend upon the fish-loi d ( .ireliil investigation ol 
the fitter is, Iheieliaa', .1 ni.it tei of grc.il mqxa-t.inee- 
parluiil.uly foi (Irc.it Hnlaiii 


Adhesives. 

Itv Fvne Hvisrin-.K' 

'"pilK tieatisc' of 'riieophilns Presbyter, entitled weic accordingly dueoted, on one hand, to .i ( lose? 

^ “ 1 )iv ers.mnn Aitinm Siliednla,” and vvi'll stndv of glue, and, on the olliei, to tin' disiovi'ry of 

know n to all st mleiits ol the Instoi V of painting, giv es possible substitutes other than casmn 'Pile re]ioil 

directions toi ihv pieparation .and use of glues fiom contains nuieh interesting and novel m.iLlei under 

lealhci and deeis’ antlers, of ])liim- and ch('rrv-ginns, both heads 

and of nuxtuies of chei'se and lime described as 'I he difliciilln's in the vvav' ofvi rational study of 
" clieese glues ” Phis list of adhc'sivn's f.imihai to glue seem to be twofokl Phe ilist is that tlu' only 

craftsmen at tlu' end of flic elevtaith lentiirv coveis criterion of its value as adfiesive is a mix h.ime.il test 

praclieallv all the tv pcs in use at the beginning of the of a glued joint between wooden test piei es of specified 

twentieth eentuiy A siiml.ir degree of old einjaneal nature and si/e The repoit describes the conditions' 

perfection is shown bv' many .uts employing colloidal of such a test, as finally adopted, and sets forth the 

material, and the stndi'iit of colloid ehemistrv anxious possible sounes of ciror Pxith on thcoictical and 

to magmiy his olfice is jierpetii.ally confronted with on practical grounds (about hve days hav'c to elapse 

the t.isk of explaining the uitioualc of traditional liom the soaking of the glue to the actual breaking 

jirocedun' and of suggesting improvements based on test), it is desirable to find some easih measured 
theoretical grounds ,&»; "'P ' constant which shows a simple (juantitativ e relation 

The dilliciiltics of well illustrated by with the breaking strength No such constant is 

the first report of the Adlffl^K^Rcsearch Committee * >et known, although cmpiiically the setting time of 

Towards the end ot tlie lon^hortage of glue and of the glue sol, the melting point of the gel and its 

the chief substitute, c9,<^CT P^^ r<'atened to limit the “ strength," i.e loughlv speaking, its modulus of 

output of an craft, and ^tjOTpfnours of the committee cla.sticitv, tiirnish some indication of its ipiality. 

Mx.p.^rtnl^,ap^^SnaltUi«andiiEr^,l K.scani, ” I .rst Keport of secoiicl diffteultv IS of a moic fundamental 

tht> A<iiicvive, Kclcanh IV I’ni-e 45 nature. It is knowti that purc gclatiu is iiot a goocl 
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adliesive, so that the superiority of glue must be due, . 
directly or indirectly, to the presence of other sub- ; 
stances of which, so far, little is known. Investiga- : 
tions on this point are jiroceeding ; in the meantime i 
the committee ha\e evolved a novel .ind highly 
promising test, tluit for " ddtusiblc nitrogen” \ 
gel of standard composition i.s immersed m a known 
volume of water, and aftei a fixed time the nitrogen 
content of the latter is determined bv Kjeldahl’s 
method. 'Ihis is, of course, due to (ompounds of 
miicii lower moleiailar weight or aggregation than 
gelatin, and— apart from" .some (‘xct'ptions— the 
amount of diffusible nitrogen is roughly mverselv 
proportional to the tensile strength While tins 
result IS of great mteiest. it can scarci'ly bi; said to 
siniplif\’ the jiroblem stated abo\(‘, namely, what 
factois cause the difference between pine gelatin and 
glue. Spt'akiiig, howevi'r, ({iiite geiKTally, u^e know 
of no connexion between constitution and adhesive 
piopertics ; the striking fact is how sp.iringly the 
latter an* dish i bated between a \erv fmv materials 
even among highly hydrated colloids 

hack of space forbids detailed reference to tlu' very 
interesting investigations on the extraition of gelatin 
from various raw materials, but the conimiitei'’s 
Slid essful attempt to imcl a strong vegetable adhc.sivc' 


must be mentioned A piotem was prepaied fiom 
castor bean residues —w liicli aie poisonous and there- 
fore useless as cattle food -and this protem foniis a 
strong adhesive with calcuim hydroxide and alkaline 
.salts in various pioportioiis hYom the data given 
regarding the solubility of this piotein. it appears 
to be related to casein, and (he mechanual properties 
of the adhesiv'e prepao d Jiom it aie not iiuu h mtcrioi 
to those ot casein glues , 

'Ihe report is .supplemented bv' an apjiendix — 
which greatly e.xceeds m Umgtii ihe report itself — 
giving a ” i)esciiptiv'e h.ibliogr<iphy ol (lelatm.” 
This IS a very complete, hu ul. and impartial summ.iry 
of the vast literatuie, m winch no paper of any 
intciest .sc'cnis to have bcmi ov'erlooked Those fiom 
fhigh.sh souu es— though impoitant — aie lemaikably 
fewv m miniber, and this state of things suggests 
questions which are none the less curious for being 
faimli.ir One is whetliei the developmmit oi a veiy 
promising discipline is going to be left to woikcrs of 
other nations as completely as was (to lake an mi- 
backiieyed iiistaiice) (bat ol the Iheoiy of fmu'tions ; 
the other, whether siu h cases ot iK'gleet aiist* Irom 
(h'ep-se.ited national tastes or i(lios\ m lasies m 
lescMich, or mi'i'ely Irom madispiate oppoi tunities 
foi tuition and expeimiental wotk. 


The Decomposition of Tungsten. 


T^lllv September issue of the Journal of the 
Amcnean t lunmial Soi lely conlains an account 
of (ho jm'hmmaiy expenments m.ide by i)rs Wendt 
and Inun on tlic' decomposition ot timgsteii at extii'iue 
tempi'raturc’s, wnth the piodiiction of hclmm, a report 
of whu h a])]icaJed in the daily press, to vvluc li leferenoc' 
has already been made in IS’.viukI'. (A}n'il i, i(j22, 
vol lof), p 418) 1'he antliors icgnd the cxaggciateci 
('ally report, given wide jnililic'ity by llie piess altc'r 
its oial presentation, and emphasise the prclimuuuy 
characic'i of tlu' woilc 'I hc} clcscnbe fully the 
apparatus used for attaining tc'mperatuic's above 
20,000“ by jiassing heavy currents through metal 
w lies, and state' that w hen lungstcni wires arc ex])lo(le(l 
m a vacuum at such tc'iiqK'iaturcs the sjx'clium ot 
helium a])p('ars ni tlic' gases produced When the 
explosion IS conducted iii carbon dioxide, 0713 imlli- 
giam ol tungsten gave rise to i 01 e c ol gas not 
.djsorbed by potasli suhitioii llie aiilbois n'luaik 
that then metliod ” mcliidc'S lactois, both of cause' 
<md ol c'lior, analogous to those ojicralive m (lie 
\ ■dmmiious and me oncliisive conlroveisy on llu' evolu- 
tion of la'liiim m vaiioiis tvpc's cd low iircssure clc'c- 
tncal chs( htii gc' tube's, extc'iidmg fiom 1(105 to 1015 ” 

1 hc' electiical ap])aratus piovided for curients of 
40 amjic'ies at 100,000 volts diiniig the' brief period 
Ui'c'('ssary to charge the' condenser, whiidi was then 
clischaigc'd tliroiigli a timgstcii wne 0031) mm 
diameter and | cm long 'Ihe wire's weie st retehed 
betwe'e’U heavy cojqie'i terminals in .1 special splu'iRal 
glass bulb of 300 c c capacity, vvlucli was capable' of 


withstanding mouK'iilanh an enoimoiis outwaid 
prc'ssuic', and had a simill disch.iige tube sealc'd on for 
c'xamin.ition ol the spc'ctnim ol any gas prodiu'c'd. 
The wiie was hc'atc'd to well above' jooo' foi 15 hours 
111 a high vacuum helon' the' c'xplosioii was made, and 
Ihe tube befoie e'xplosiou showed 110 spe'ctiuiii or 
lluorc'Seeiice when coiinee Ic'd with .1 5 e),() 0 (;-v()lt coil. 
No (lust, smoke', 01 solid rc'sidue' was Ic'ft afb'r the; 
c'xplosion (ias was jucsent, which showe'd the faint 
pre'sc'iic'C of the' strongest gieeii hue' ol meieiiiy, piob- 
ably fiom bae k dillusion of IJu' jiiimps, and the only 
otlic'r line unifotmly present and posiludv' idcntiiied 
was the strong yc'llow line of hclmm it would seem 
that bejth h\dre)gc'n and neon wc're ahse'ut 'The 
abs('nce of hvdioge'ii is of infc'ie'st, siiu (' llu' atomic 
wc'ight of lun,gste'ii is exactly \U limes lliat of lii'lium, 
and this ('l('meiit would there'foic' not be cxpectoel 
to give hvdiogcn on elisrnplioii of its atom 

'I he e'\[)l(‘sion in e aibon dioxide' see'ins to have be'en 
less ( one liisn t‘, as tlu' authois do not seem to have 
been ([into sun' of the' .dise'ue e of unahsoj l>rible im- 
puiitu's '1 he\ [)oiut out tliat if tfie entiri' wt'ight of 
o 7n uiilhgram of tungsten had been e'onve'ited into 
lie'hum, I ee of tins gas should have' been obtame'd. 
'lli(' mile h smalle'i volume tound would point to the 
piodiiclion ot he'.ivier gases .Vltogi'tlier the work is 
of verv^ gie'.it mtc'rcst, although the' aiithiiis ('iiqihasise 
(lie lU'eC'ssitv of eomplc'te' analysis ot tlie gas obtained 
bc'foie all) tiling ( oncliisive e ,m be; slate'd 'I'his 
chemical test is to be made' m the' coiiliiiualion of the 
work 


The Belt of Political Change in Europe. 


IN a p.qici { oiiliibiitc'd to Se'e tion 1 v ((ieogiapln ) 
^ of the' Ihilisli Association at Hull, J’rot j h 
Ihistead commented on the striking fact that the new 
states of hairope', 01 those which have gamed or re- 
gained in(le[K'iidi'nt existenec' during rc'e cut yi'ais, he 
in a lel.itivc'Iv narrow Ix'lt of e oniitry exte-nelmg across 
the vvliole of hairope from the An'tic Sea in the 
north to the Meeliti'rraiiean in the south West of 
this belt changes have been slight, while east of it 
a final settlement has not been reached. Of this 

NO. 2763, VOL. IIO] 


belt no part li.is bc-en ('xeiiqit fiom ebange. Tt con- 
tains about 100 millions oi ])i'o[>l(" or aliout iinc-tJfth 
of the inhabitants of hairope, ami cove'rs about oiie- 
lifth of the total aioa of the (ontment ihe new 
states have; been foimed mainly b)' the break-up of 
three gicat empire's, the dismti'giation of which was 
one ol the lesnlts ol the woild wai 

Prof Unstcad pointe'c! out that the' belt of change* 
IS a region caught betwe'e'ii cast and vvc'st, marginal 
to each and inlluencod li) each, and he showed how 
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this idea applies both to physical and human con- 
ditions. Western Europe, with inland seas and 
intricate structure and relief, provides varied resources, 
maritime, agricultural, and mineral Into this region 
spread the civilisation of the Mediterranean region, 
and here communities found the physical conditions 
which enabled them to develop. Physical barriers 
and relatively small pioductivc areas gave distinctive- 
ness and led eventually to the growth of separate 
nationalities. Those nations became self-governing 
and, broadly speaking, dernocraiic 

Eastern Europe, on the other hand, is characterised 
by uniformity of structure and relief, witli great 
belts of similar climatic ccmditions and natural vegeta- 
tion extending through it into Asia and so facilitating 
human migrations and military movements, mainly 
east and west. From the human as well as the 
physical point of view this region was for many 
centuries an extension of Asia and had but a scanty 
population. The Slav languages became character- 
istic and the authority of the ('^ar dominated the 
greater part of the rc'gion. 'I'lie Asiatic incursions 
which m earlier (.enturies swept across the eastern 
plains were as a rule checked when they reached 
the belt of change Here they found varied condi- 
tions of life, but diftcrent from those to which they 
had been accustomed d'raditions and names of 
invading tribes have been preserved, dilferences of 
language remain, and not infrequently feelings of 
hostility and memories of conquest are rife. Sufficient 
time has not yet elapsisl for a complete fusion of I 
races in the several n'gion.s of the belt The Asiatic 
elements still assiM't themseK es : Finns, Ests, Magyars, 
Bulgars, and 'Purks stand out, contrasted in one way 
or anotlier witli Swedes, (ieimans, Slavs, Albanuuis, 
and C'lreeks of haiiopean descent Moreover, two 
small Nordic groups, Letts and Lithuanians, have 
preserved their identity from early times and remain 
distinct from othei Nordi; peojile in language and 
nationality On the other hand, the occutrcnce of 
minerals has led to tlie [)arti<d penetration of Western 
influences 

Prof. Hnstead went on to show' the diversity of 
religion and political conditions m this belt of change 
The problem of minorities exists m one form or 
anotlier throughout the belt, and is perhaps the 
greatest nieiKue to futuie peace The present 
political units are by no means self-.siilficing, and 
their frontiers are fre(|uently barriers to trade and 
hindrances to ])rodiiction Fuithcimore, the attain- 
ment of pohtual freedom has often been accompanied 
by a check to pioduction, commerce, and prospeiity 


University and Educational Intelligence. 

Aberdefn — Applications arc invited for the 
Blackwell Pri/e, value 30 guineas, for an essay on 
“ The Sculptured and Inscribed Stones of the North- 
East and North of Scotland ” The essays, bearing 
a motto and accompanied by a sc'aled envelope 
bearing the same motto and giving the name and 
address of the writer, must reach the secretary of 
the university on or before Jaiuiaiy i next. 

Cambridge. — Mr J. Walton, SI John’s College, 
has been appointed junior demonstrator of botany 
Mr* F. A. Potts, Trinity Hall, has been reappointed 
demonstrator of comparative anatomy Dr. A B 
Appleton, Downing College, Mr D C Reid, Trinity 
College, Mr A liopkmson, Emmanuel College, and 
Mr. V. C Pennell, Pembroke College, have been re- 
appointed demonstrators m anatomy Dr Ff. 
Roberts, Clare College, Mr. T R Parsons, Sidney 
Sussex College, have been reappointed demonstrators 
in physiology, Mr. G g /V . Carey, Clare College, has 
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been appointed educational secretary to the Cam- 
bridge UniversiW Press. 

A. J. Smith, Downing College, has been appoiiited 
University Frank Smart Student in Botany. The 
John Wiijbolt prize has been awarded to F. E. Smith, 
Sidney Sussex College. 

Leeds. — Mr Lascelles Abercrombie, lecturer in 
poetry at Liverpool University, has been elected by 
the council of the University professor of Englisn 
language and literature, in succession to Prof. Gordon, 
who was recently appointed to the Merton professor- 
ship of English literature at Oxford. 

London — It was announced in Nature of July 
29, p. 166. that Mr. H. G. Wells had consented to 
offer him.self as Parliamentary candidate for the 
University, at the invitation of the executive of the 
University Labour Party, upon the retirement of 
Sir Philip Magnus at the end of the present session 
of Parliament. At a general meeting of the party 
held on Friday, October 6, Mr. Wells was adopted 
as Parliamentary candidate as recommended by the 
executive. 

It is announced that Mr. H. AI. McCreath, head 
of the Agricultural Department, Sealc-Hayne College, 
Devon, has been electetl principal of the East Anglian 
Institute of Agriculture, Chelmsford. 

A SITE consisting of nearly 20 acres has been 
presented by Mr T. R Ferens at a cost of about 
lo.oooL to the education authorities of Hull for the 
immediate purpose of providing accommodation for 
advanced technical departments It is anticipated that 
a university college will be developed later on the site. 

The distribution of geographical teaching m the 
universities of Europe is illustrated in a map which 
a( companies a jxiper by Mr W. L. (i joerg, m the 
Geographical Jleview for July, on “ Recent Geo- 
graphical Work m Eurojie From this map it 
appears that more than 120 universities m Europe 
(excluding Russia and allied Soviet states) have 
piovision foi gcognq)h\ Gci many, Swiizcrlaiul, and 
France are pcrhaiis the best pro\ided, but (ireat 
Britain docs not fall far behind In Balkan lands, 
geography is fairly well represented m Bulg.iria and 
^hlgo Slavia ; Rumania has four univcrsitus oltcrmg 
geography, while Hungary and C/.ccho-Slov.ikia also 
have e,eiitrcs of insLructiou On the whole, the new 
or reconst ructc'd slates of Europe show cweiv indica- 
tion of icalising the importance of the subject Ihe 
only states in Europe' which would appear tei oiler 
lie) umversilv geograjihy are Latvia, Litlniania, 
Albania, (ireece, anel Ireland 

Durham University has recently publislu^el a 
calendar for the year 1922 - 23 (price 3^ bd net), 
a useful compilation which sc'rves as a giiiele to 
affairs m the University. The first half of the volume 
deals with the University as a whole , its eillicers, 
the legulations affecting conduct and degrees, as* 
well as the subjects required for the latter and for 
various diplomas are given. A special section is 
devoted to the fellowships, scholarships, and prizes 
which are aw'ardcd by the Univeisity. Ihe remainder 
of the calendar is divided into three sections referring 
to the Durham colleges, the College of Medicine, 
Newcastle-upoii-Tyiie, and Armstrong College, re- 
spectively. It should be noted that up to and including 
September 1923 the matriculation examination will 
continue to be held in Durham and Newcastle ; after 
October i<j2 3 the matriculation examination (New- 
castle Division) will cease to be held. The now regu- 
lations for matriculation in the Newcastle colleges, 
whit h will then come into force, are given m detail. 
In a concluding section of the volume there is an 
alphabetical list of members of Durham University. 
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Ciilendar of Industrial Pidneers. 

October 13, .1889. Sir Daniel Gooch died.— An 

eminent locomotive engineer and industrial ad- 
ministrator, Gooch served an apprenticeship in 
Stephenson's works at Newcastle, and at the age of 
twenty-one became locomotive superintendent to 
the Great Western Railway. He invented the (toocIi 
link gear, experimented on the resistance of the 
atmosphere to trains m motion, designed a sclf- 
registenng dynamometer, and built many fine broad- 
. gauge engines. After resigning his position, he 
played an important part in the establishment of 
telegraphic communication between England and 
America, and from 1865 to 1887 was chairman of 
the Gieat Western Railway. 

, October 17, 1907. Gustav Adolf Zeuner died. — 

Born m Chemnitz, November 1828, and educated 
at the Mining Academy at Freiberg, Zeuner as a 
professor of engineering did important work at 
Zurich, Freiburg, and Dresden, while his writings 
were highly valued by engineers. He founded the 
German journal Zwilingenieur, and he was widely 
known for liis works on value gear and on technical 
themiodynamic.s. 

October 18, 1903. Gordon McKay died. —The mosi 
successful inventor of boot-scwing machinery, McKay, 
who was born in Massachusetts in 1818, made an 
immense fortune which he beijueathcd to Harvard 
University for science professorships and laboratories 
October 18, 1918. Marcel Deprez died. — For nearly 
forty years Deprez devoted hiniscU to the ajiphca- 
tion of electiicity to industrial purpo.ses He solved 
many of the problems connected with the trans- 
mission ot high-tension electricity, invented the 
compound winding Jor dynamos and devised measuring 
instruments From (800 he was protessor of in- 
dustrial electricity at the Consci vatoire des Arts ct 
Metiers. 

October 19, 1749. William Ged died. —The inventor 
of steieotypmg, Ged was born m 1690 and became a 
goldsniitli' in Edinburgh. In 1725 lie took out a 
jiatent for developing Van de Mey's idea of sub- 
stituting tor mo\'able type solid plates cast from 
type, and four years l.itci he ('ndeavonred without 
ce.ss to introduce his methods in London. His 
^isubscqnent Ciireer was one ol disappointment, and he 
died 111 jioverty. 

October 19, 1897. George Pullman died. — Pullman, 
‘o whom the world owes the modern railway carnage, 
was born in 1831 in New York State, and in 1859 
settled at Chicago, wlu'ie lie began experimenting on 
the construction of slecping-c.iis, his first snccesstiil 
car, the ’* Pioneer,” being Imilt m iSbj at a ('ost of 
3000/ -.jooo/ 'Jlie Pullman Palace Car Company 
was founded in 1867 ; extensive works were laid out 
in 1879, and at the time ol Pullman’s death more 
than 15,000 men were employed m them. The 
sleejnng-car was introduced into laigland m 1875, 
October 21, 1896. James Henry Greathead died. - 
Trained as a civil engineer under Barlow, Greathead 
devised the ” (iieathead ” shield, winch has smic 
been extcnsn^ely used lor driving tunnels 

October 21, 1902, Sidney Howe Short died. — 
Regarded as one of the most brilliant ideetncal 
engineers of Ins day, Short was a native of Columbus, 
Ohio, where he was bom, October 8. 1858. Educated 
at the Ohio State University, at the age ol twenty 
he succeeded Mendenhall as profes.sor of physics 
there, tw'o years afterwards removed to Denver, 
Coloradia Resigning liis chair in 1885, he took up 
practical work and did pioneer work m connexion 
with electric railways. E. C. S. 
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Societies and Academies. 

Swansea. 

Institute of Metals, September 22, — F. L, Brady: 
The .structure of eutectics An attempt has been made 
to correlate the micro-slniclurc of solidified eutectics, 
mainly those betw'ccn metals ami metallic compounds, 
with the phy.sical jiropcitics of the component metals. 
The surface tension of the molten meltd and the 
cohesive foicc acting during trystallisalion seem to be 
the mam forces influencing the lin.d stinctiuc. The 
eiitcctic.s examined fall into three classes . ” globular,” 
” lamellar,” and “angular” The stnietures agree 
with what would be cxjiCLted irom theoretic.d con- 
siderations of the eftect.s ot siirlaie tension and 
cohesion.— -M Cook : The antnnony-bi.smuth system. 
The two metals lorm an i.somorphous series of alloys. 
The liquidns enrv'^e is perfectly smooth and the .solidus 
IS hoiizontalat 270" C. up hj (>o per cent, ol antimony, 
.iftcr which it rises steeply to the ji('e/mg-point ol 
.mtimony. ChiU-cast and slowly cooU-d specimens 
reveal duplex stiucturcs, but with prolonged anneal- 
ing— 550 hours at 275'^ (' -tlie alloys become 
homogeneous. Tw'in crystals .ind pi’culi.u handed 
elfects were observed 111 soim* ol tlic anncriled speci- 
mens. Possibly the twin crystals .ire formed during 
solidification of the alloy by stu'sses due to expansion, 
and grew on annealing ’ 1'lie natiiie of the ” bands ” 
has not been definitely asceit. lined, though they are 
not considered to be slipbands -.A Jefferson . The 
cause of red stains on .silver-jil.ited wmrk. The 
Shelficld Silver Tiadc 'rechni(.al Society ajijiointed a 
committee to examine this subject It w.is cstabhslicd 
exjierimentally that the red stain is c.uised by the 
indi.scriminate use of rouge m the iimsliing and 
polishing piocesscs, through the absoiption of the 
rouge into the ojicn jiores ot tlu' licated siirf.uc, the 
heat being evolved by the friction ol the hand or 
tini.shing “dolly” -Q A Mansuri . Inteimetallic 
actions The system thnllmm-aiseiiic P>y thermal 
and microscojnc analysis it was shov\n that tlialhum 
diid arsenic do not act chemit.illy with each other 
nor do they torni solid solid mns, tlii'y alloy m .dl 
proportions. Arsenic dissoKes in molten th.dlium 
and lowers its tiee/ing-pomt until a solution of 8-oi 
jier cent arsenic freezes at the eutectic tcmjicraturc 
ol 215" C Then tlic fiee/mg- points of the alloys 
rise giadually to 240'’ C. All alloys containing from 
13 to about .jo per (('iit aisenic begin to freeze at 
2.pU (' and arc made iij) ot two layeis— the upper 
layer rich in arsenu' while the lower rich in thallium. 
Beyond 40 jicr cent arsenic, to neatly pure arsenic, 
the solution is umtorm and the two layers disajipear. 
i>y heating such substances in (‘vacuated, scaled glass 
lubes and applying the hot junction of tlic couple 
in close contact with the outside of the glass tube, 
the couple is almost as sensitivi* as when dipped in 
the molten substance. -F Johnson and W. Grantley 
Jones : New forms of apjiaiatns for determining the 
linear shiinkage and for bottom-pouring of cast 
metals and alloys, aceonijiamcd by data on the 
shiinkage and hardness of cast copjicr-zmc alloys. 
The shrinkage values of chill-ca t cojipcr-zinc alloys 
were higher m general than tliose obtained for sand- 
cast bars by previous investigators Pure electrolytic 
metals were used, and most ol the alloys were poured 
at a temperature mlerval ol a])j)ro\imately 115^^0. 
above their liquidi. the mould being kcjil at a constant 
temperature by a jacket of water maintained at the 
boilmg-jiomt. The bottom-ponrmg apjmratus has 
the advantage of (a) contiol of poming temperature ; 
(b) facility for registering ri'inperaturc of metal ; (c) 
absence of delay between attainment of required 
pouring-temperature and release of metal into the 
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mould , (f/} control ot rate of po\inng ; {e) exclusion 
of dross from stream of metal . and (/) mitigation 
of “ zmc-fume.” Umlormity of hardness was secured 
by nrmealmg. For the annealed bars the Brinell curve 
sliowcd an increase of liardness over the range loo 
to 88 per cent copper From 88 to 72 pci cent, 
copper hardness w.is constant, a slight fall setting 
in at about 72 per cent, copper and persisting to 
0^ ])er < eiU , at which point a rapid increase set in 
with the appearance of th<' p-i onstiiiieiit Witli the 
exception ol a sm.ill dip in tli(‘ curve, between 3;$ 
and 30 per emit (ojiper, the ini rease is maintained 
to (3 per cent copjici. 1'lie ehanges of scleroscojiic 
hardness with com])osition are similar but less 
piononiK ed 'J'he hardening ca])aci1y of the a-brasscs 
under cold-work inensiscs rapidly with incrcMse of 
/me u]) to a maximum near 73 per cent, copper, 
riie rolled strips alter close annealing, w’erc re-tested 
for hardni'ss . tlu' range ot nnifoim liardness is 
slightly lestncted and the sin (ceding fall (between 
70 and 03 ])ei (('lit ( opjK'r) is mon' pronounced --- 
h' \V Hams I he lutidness ot the brasses, and 
some expt'iiments on its nuMsureinent bv nuxins ol a 
.strainless indentation The theories generally ad- 
\ance(l watli regard to the connexion between 
liardness <ind internal constitution have been, in the 
m.im, substantiated A slight maximnin occurs in 
the middle ot tlu' a-phase and a sni.ill depression m 
the /^t'phase '1 he “absolute” h.irdness for the 
senes was compared with the Brinell hardness by 
means ol cni\ es 

Paris 

Academy of Sciences, Se])tenibei 11— M T. 
MaijiK'une in Die chair - I Cuenot <ui(l L Mercier • 
'I'lie loss of the iaciilt) ot llight in paiasitic Jhptera 
'I'lie h3])othesis gimcr.illv admitted is that the atiopliy 
ol the wings is the irsnlt ot non-iisage connected ' 
with the parasitic mode of hie 'I'he authors give 
the results of .1 seiu's ol obser\ .itious diieetly opposed 
to this M('w —I'. Merlin A mobile space attached 
to a network - 1 ' Uiysohn ( antoi lan ninltiplicities 
n Riabouchinski 'fhe cspiations ot motion m two 
dimensions, ol solids m a lupiid with vortices - Henri 
Villat I’laiic vortex inov ('niciits m a tliiid containing 
solid w.i]ls--M Thiebaut Tlu' composition of the 
iridescent mails Tliese marls (ontain thiee mam 
constituents carbonates (doloinitc .tnd calcite), a 
silicate whicli is not a clay, a}iprc)achmg ccladomte 
and bi.ivaisiK' 111 (omposition, .ind detiitii. elements j 
with alinndaiuc ol white mu a and (|nail/ \V J 
Vernadsky riie jirobhan ol the decomposition of 
kaolin by otganisins In adniixture walh b.icteria, 
di.ilorns (levelojied well on a mifiitive medium, 
containing no silica except combined silica m a 
rolloidal clay b'rom these lesnlts it w'ould ajipear 
that diatoms, calbei alone or m assoc iation with 
bacteiia, can decomjiosc the kaolin sirncliire .md 
set Iree alumina — ( am de Bruyne Idioblasls 
and dia[)hiagms in the Nvmphace.e- .Marc Romieu 
A mc'tliod of selective coloialion ol the nervous 
system m some iiiv crtebmtc’s Hel.iilsol the ap|ilica- 1 
lion of the bc‘n/idine-li\’diogcn jieioxidc reagent to 
the slnciy ol the nei vons s\.st<'m of some invertebrates 
'1 he nerves are coloured bine, and the nervous 
system as a whole can be seen down to tlie smallest 
derails — (kibnel Bertrand and M Mokragnatz The 
piesence ol cobalt and nickel in jilants The ashc-s 
Irom twi'iilv sjiec les ol plants have been an,ilysc-d, 
the parts utilised as loocl btang clujsen for (‘xanuna- 
tion. .Nickc‘1 lias been found m all the plants ex- 
amined in (plant dies between o-oi milligram and 
o 2 milligram per kilcjgr.im of fiesli maienal • caiball 
(o 005 to o 3 milligiam [icr kilogmm) waii^found in 
all cases except oats and carrot. 
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Diary of Societies. 

MONDAY, OcTfiuKR 10 

ii'AKcnAV Society and the British Cold Stouacie and Ice Associa 
T iov (at Tn.s(itiition of I'hil Rniclnpcrs), at 2 IK), 4 4.5, and 7 4f> -• 
IHsciission ou tho I’n'sent Position of tlic ({(>n('ration and tltiUBution 
ot Cold — Pro! Jl KanicrlinKli Onnos and otln'rs • Lab(triitory 
.Mctliods ot Lhiuolaotion, and Mcfliods of Mcasiinnu Low 'I'cinpcra- 
tnn's — Ijr Cnminiclin ])('sf'rli)tion ot flic K(|uli)ni(‘nt of tin' 
CrjoKonic T aboralorv -it ]-eydrn — HI ( lundc Tbr Industrinl .Maihi- 
la(tiin> ol llvdroRon bv flic I’artlal l-iijni'lactlon ot VVati'r (ias — 
L A (iiiflltlis -ind oIIh rx 

Chemk'VI, Indistry cj.cri (at 2 Whitehall fourt), at 8 — Vnmial 
(tcneral Meetinjj: 

Royal (Ieoi.iurhical Socieiy vnd the Alpine CLcn (at Central 
Hall, Westminster), at 8 •{(!.- -Cien Brine. Col Stintt, Mr Mallory, 
(‘apt, I*'iikIi, and Major Norton • 'I’lie Mount Lverest ICvpedition, 
1022 

TUESDA y, Oc'TOliER 17. 
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Sex Economics. 

I N Ills presidential address to tlie Scetinn of Keonomies 
of the Ihitisli Assoei.uiun at the reeent meeting 
at Hull, Prof h'. h.dgewoith did not liesitate to 
jilunge into tlie midst ul a r.tging imnnl i ontioversy. 
“.'should men .md wonun reient' eiiiuil p.i\ lor e([iial 
work ^ w'ere his ojK'iuiig words, and his lomhision 
is that they should “with some usimw .itioiis and 
adjustments 

'J'his com lusion is reailud in two stages .is iollow’s. 
In .1 i'list af)i)ro\imaliou Piol l.dgewoith lelegates 
dependants to hmhij, .md shows - we think rom lusi\ elv 
--that, gianted that lieedom ol (ompetition loi jobs 
is generally londueiie to t!u lu st jiossihle distiihution 
of Lihour, then there is no reason w Iin sin h i ompetition 
should be eonfmed to one s(>\ , though it must be a 
legulated ( omjielition. ( ontiolUd b\ i ollei tive bargain- 
ing. in whi(.h “ tiu' opjiiessne .u tion of m.de Tiade 
Unions ’’ IS “ ( oiiiUei.K ted. b\ piessiire on the part 
ol women ai ting in (omeit " 'FIk' oxeniowding ot 
women into tho.se o' i up.itions w Im h .iie op( n to them, 
whn h has resulted Ironi risliulions upon their lieedom 
to laimpetc on eijual tiriiis with men in all spheres, 
IS m fait socially iineionoinu .m well as unioitimate 
in its elle< t u[)on the women's own wages. Piof. 
I'idgewcuth goes on to suimise that guen substantial 
freedom ol (ompetilion we s]),dl lind (a) oicujjations 
almost wholly male, (/;) oeeupalions into whiih both 
men and women enter fieelj . and (tp oieupations 
almost wliollj lemale lie submits th.d the average 
ol weekly earnings in (i/) will eoiitmiie to lie above 
till* aveiage of weekh earnings m (i), while in (/>), 
though the r<ite (.d pay for a unit ol work will he the 
same lor both sc.ves, the aviuMge wi-ekl) earnings of 
the male will ('ontinuc to be abo\e the acenige weekly 
eaimngs of the female. 

J’rof. Edgeworth does not offer an}’ {lartieiil.ir 
e\idetue ol these suggestions, whidi rest upon an 
assumptKjn that at piesent, 01 rather “ for a short 
period mthe immediate future,” the mdiistii.d eflieieney 
of women must be generally mh'rioi to that of men. 
In point of fait, pnn tmally no seientilic in\’e.sligation 
has }et l)een made of the relatne effieieney of men 
and women in different oecupations. Nor, in view 
of the dose and long-standing restrietions upon the 
field ol women’.s labour, does the actual distribution 
of the sexes between different oei iijiations throw m^ch 
light upon the problem. In (luoling the usual examples 
ol telejihony, Upewriting, textiles, and nursery duties 
as the lemale for/n, Prof. Edgcwvorth seems to be 
allowing convention rather than science to be his 
guide. 

Wise advocates of women’s rights will, however, 
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agree with Prof.j^Edgeworth when he points out where 
other things are equal an employer is likely to have 
a preference for the male owing to the “ secondary ” 
dnnvbacks of the female. Prejudice and restricted 
oiiportunities may be responsible for what truth there 
is in the cliarge that “ a w'oman is not so useful in 
the case of a breakdown or a runaway.” But it is 
quite iiiflisputable that the probability of licr early 
marriage is a real drawback to a woman’s industrial 
efficiency. Tiicsc secondary differences, however, are 
so difficult to measure accurately that the reduction 
on their account of the w'oman’s rate per unit of work 
below' that of the man is not a wise or scientific policy. 
It is better to allow them to make their influence felt 
upon the occupational distribution of the sexes rather 
than upon their pay. Of the “tertiary” differences 
also (of which the illustration given is “the presence 
and influeiKe of a master— as ('ontrasted with a 
misticss— in deahiig with the bigger boys”) the same 
is true ; but there is no evidence to show whether 
these tertiaiy differences predominantly favour the 
male rather than the female. 

We now restore the abstracted ciicnmstances of 
family life. A man normally has, or expects to have, 
a family to support; a woman normally has not. 
While the a\crage number of de|)endants supported 
by a woman horn her earnings lues often been greatly 
undcrestimatefl, there certainly no disputing the 
general result of Messrs Rowntree and Stuart’s figures, 
whi('h show that this average is much higher for a 
man than for a woman. The (andid will admit that 
here is the leal ohstatle to equal pay for equal work ; 
the logical will consirler the ])ossibilities of endowmient 
oi motherhood as a way out of the difficulty. Prof. 
Edgeworth summaiises the pros and cons of State 
endowment of motherhood as follows The jiroposal 
is attractive because (i) it would for the first time 
make competition between the sexes both free and 
fair; and (2) it would make possible the distribution 
of resources in siu h a way as to meet the requirements 
of the larger family better than is done at present, 
when the wage paid to a man tends to be adjusted 
to the presuiiqition that he maintains a family of 
approximately 4-4 persons, which he quite certainly 
does not. Against these adcantages Prof. Edgeworth 
.sets the following : (i) the o( heme is .socialistic and 
bureaucratic, (2) it would almost certainly involve a 
transference of resources from the rich to the poor 
and would therefore probably check saving, (3) the 
effect on the contributor would be “ depressing,” and 
there would be, a great stimulus to population, 
and (5) no improvement of the race, 

but only a “ the ruin of the great middle 

class to whicfaMigl^owes so much ” 

no]; "" 


We gather that Prof. Edgeworth regards these dis- 
advantages”' as conclusive. He turns from the State 
endowment of motherhood to consider one or 
other suggestions, the principal of which is his own 
proposal that the members of Trade Unions might 
themselves contribute a quota of their earnings to a 
fund to be distributed among the wives of members 
in accordance with the size of their families. In regard 
to this proposal Prof. Edgeworth does not commit , 
himself beyond the canny statement that it would 
be much less open to objections than the endowment 
of motherhood by the State. 

I^rof. Edgeworth’s address is open to little criticism 
from those who grant his premises. All wall applaud 
his careful analysis of his subject. It is, however, at 
least open to question whether his whole treatment 
of the matter does not suffer immensely Irom the 
limitations which he has imposed ufion himself. In 
his first approximation the assumption that “ regulated 
competition ” (a very vague concept) is a royal road 
to ideal distribution is open to serious criticism. 
Secondly, any discussion of endowment of motherhood 
which assumes outright that (a) transferences of 
re.sources from rich to poor would be entailcfl, and 
that (/>) these are objectionable, rests on ({uestionable 
ground. To the pre.scnt writer this double assumption 
appears fatal to Prof. Edgeworth’s conclusions regard-, 
ing the right relation of the basi.s of pajani'iit to laimly 
circumstances. Barraua Wootton. 

Fishing and Fishing Lore. 

Fishing from the Earliest Times, By W. Radcliffc. 

Pp. xvii-f-478. (London : J. Mun ay, 1921.) 2<S'». net. 

T he literature (onnected with fishing is already 
so extensive that a new volume is liable to be 
subjected to scrutiny to sec whether it can justify its 
birth by furnishing new matter or new ideas. i\s the j 
more obvious gaps in the literatuie of the subject ’ 
become tewer, the tests will necessarily become more 
searchmg. Mr. Radcliffe’s book, fortunately, can claim 
a definite ratson d’etre, and may receive an cnthu.siabtic 
welcome as filling a decided gap, one which it is curious 
should have so long remained void. His aim has been 
to provide a history of the fishing art and craft from 
the earlie.st times down to about a.d. 500. The title 
scarcely does justice to the contents of this versatile 
volume, wliich is far from being restricted to the 
consideration of actual fishing practices. These, 
indeed, probably occupy but a third of the book. The 
remainder is very largely concerned with what may 
be classed as the folk-lore associated with fish, fishing, 
fishermen, and fish-consumers, and with other details 
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which are by-products of the indust^)^ Wr. Radcliffe 
has been at great pains to bring together a great mass 
of material which he has collated and coaxed into a 
very readable form. The illustrations are both good 
and numerous. The result is an important work which 
is both entertaining reading, and of considerable value 
as a comprehensive book of reference. In the main, it 
consists of classified (Quotations W’hich are analysed and 
evaluated by tlie author. One would gather that the 
author has thoioiighly enjoyed his self-imposed task. 
Pie revels in argument, and while nowand then he may, 
perhaps, be suspected of “ special pleading,” his inter- 
pretations of doubtful or obscure jmssages are always 
interesting and suggestive, even when he fails to be 
entirely convincing. 

The introduction extends over sixty pages and deals 
with a number of points of general 
interest and with early prehistoric 
fishing. lM)r our knowledge of fish- 
ing practices during the Stone and 
Bronze Ages we arc dependent uQ)on 
evidence which is, unlortunately, 
meagre in amount, and re(iiiires 
much speculation tor the comple- 
tion of the picture. Mi. Radcliffe 
has not made an intensive .study oi 
fislnng as jiractised by recent Stone- 
age ])co])les, and he makes but slight 
use of the evuU'ncc which they can 
afford, valunlile though it may be 
for the light whiLU it ('an throw 
upon the archa-ulogu al leeord 
P'.thnological data must be biought 
to lu;ar upon anJucologital roseardi 
if an adeqiKite diagnosis of early 
customs and appliances is to be 
achieved. A comjnehensive work dealing with 
fisliing pursuits and methods among the recent “ iin- 
risen ” Qjeoples, the jirogress of whose more or k'ss 
primitive ciillure has been arrested or retaided at 
various stages of advancement, still remains to be 
written. When su('h a work, based upon comparative 
study, is available, archaeological comnientansts will 
find a valuable ally wlikli will assist materially in their 
interpretations of ancknt data. 

The present vailume w'ould have gained by a wider 
reference to evidence derived from ethnological sources, 
and some of the problems with which JMr. Radcliffe 
deals so interestingly might have been more con- 
vincingly attacked or solved. J\lr. Radcliffe takes 
especial delight in tracing the earliest references to 
various fishing-appliances [Sec Figs, i and 2 here 
reproduced by the courtesy of the publishers.] To 
Martial he assigns 1 1 ic first mention of the jointed rod 
NO. 2764, VOL, ^ 


(crescens harwido), and of fishing with a fly ; but to 
iElian the first definite reference to the use of an 
artificial fly. In di'uling with the latter, he appears 
to be convinced that the artifa'inl fly of those days 
was an imitation, us dose as possible, of a natural 
fly ; but this view does not seem to be borne out by 
dvlian’s de.seription, winch rather suggests* the reverse, 
i.e. a type of lure which was a novelty to the fish, 
which weie attracted by its unusual gaudiness. 
Aristotle is given credit as the fust “ scale-ri'ader ” in 
estimating the age of fishes. There seems to be a 
zoological confusion when .Mr. Raddiffc uses evidence 
from two passages, one of which relers to the scales of 
fish whu h afforded an mdic'ation of age, wliile the other 
ndalcs to the growtli indications iqion the shell of a 
Miircx (a mollu.se). But zoological dillcrentiation is 


scanely Mr Radc liffe'.s strong point, and he apQxarcntly 
is ('onvinced that dolphins are to be Massed with the 
fishes (pp. yi, 92, 95, 165, 1.50, etc.), and this in spite 
ot the fact that Aristotle, whom he (quotes, recognised 
essential differences between fish and cetacean 
mammals. The plate opposite p. 180 is described as 
illustrating a “ pattern of d'orpedo fish ” ; but the three 
fishes represented dearly belong to three distinct 
varietks, all of them bony fishes, wliereas the Torpedo 
fisli (a kind of ray) belongs to the group of cartilaginous 
fishes. Again, on p. 414, he indudes shell-fish among the 
fishes prohibited by Moses, without any covering com- 
ment. These “ termino-zool()gi('al inexactitudes ” tend 
somewhat to obs( urc the scientific status of the book. 

A time-honoured controversy is revived and reviewed 
in detail in chapter 2, where the author deals with the 
various interpretations of the function of the ox-horn 
(/ct^as Pohs aypavXoio) referred to in the “ Odyssey ” 
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(xii. 251 ff.) and “Iliad” (xxiv. 80 ff.) in connexion 
with similes derived from fishing processes. The very 
varied theories arc (juoted and evaluated with skilly and 
the author himself inclines towaril the suggestion of 
K. Ifaskins, namely^ that the Kepts was an artificial 
halt of horn. Tliis controveisv has been tarried on 
m the p.iecs ol the Tinier Literal y Supplement, in 
reMcvvs ol the liook, and in letters arLsing therelrom. 
'I'lie whole dist ussion, however, leavt's one unconvinced 
and still wondeiin^ Siik (' the controversy still 
remains " fluid,” 1 am tempted to offer yet another 


[inssible solution, to t.ike its < hiini'e with those previ- 
ously offered Jane-fisheis on the (oast tif Western 
Jreland employ a \eiy >imple and ingenious contrivance 
to ov'crcomc the difla'iilty which arises from their hooks 
becoming entangled in seaweed, when fishing is pursued 
in ro( k-studded waters It is desired to sink the baited 
hook below the level ol the weed layer, and the problem 
is to pass It through the tangled and entangling mass. 
To achieve this, .it a short distanee above the hook 
thei;p is attachc^d to the line a ciab’s claw, which selves 
as a stop Still farther up the line a weight (or sinker) 
of lead or .stone is fastened, and between the .stop and 
the weight an empty carapace of a (Tab is loosely 
threaded upon the line, so that it can slide along the 
latter between the sinker and the stop. When the line 
is cast out by the fisherman, the v^j^jjjjjJl^cends first, 
NO. 2764, VOL. I 10]^' 


dragging after it the line ; the water-resistance causes 
the bell-like carapace to slip along the line as far as the 
stop, so that it covers and protects the baited hook as 
it is carried downwuird tlirough the weed stratum. 
Since the carapace is very light it probably floats away 
from and uncovers the bait when the line becomes 
stationary at the desired depth. Similarly, .is tlie line 
is drawn in the resistance of the water drives the liell 
down over the hook and again pr()t('('ts it on the up- 
ward journey. Now, substitute a selected bell-shaped 
ox-horn for the crab’s carapace and a slightly more 
eflicicnt form of this appar.it us is 
devi.sed, which should .serve the same 
purpose admirably 
'J'he merit, if any, of iiiy sugges- 
tion is derived from the tollowing 
f.Kts, (t) that the apjiai.itus which 
affords a seeming clue to the iiim tion 
of the Kipas is an ac'tual om' still in 
]iractical use locallv, and is v'cry 
possibly a survival from an ancient 
t>})e loimerly far more widely cm- 
jiloyccl ; (2) tliat the mucli-dehated 
“ lesounding splash” (cl errurteyf/cre 
cSt in the Iliad pass.ige) is 

plausible as a des(n[)1]on of the 
(•fleet ]jro(liic(’d b\ c.isting sue h an 
apparatus into the sea , (3) th.it it 
Is (onsislent with fishing from a lu'ad- 
l.iiid onaiockyand weedv coast such 
as, I believe, is ( h.iraclei istic ol 
southern Italy and ol the region 
King between Samos and Imbros, 
the aieas to which ITomer’.s two 
similes are applied , (4) tliat it con- 
forms with the pictiires(jiie descrip- 
tion of the dive of fris when she 
“sped to the bottom like a weight 
of le.ad, that mounted on tlie horn of a field-ox 
goeth down, liearing death to the ravening iislies ” ; 
(5) that the Ke/»as /ioos ay/KOvVoco which some com- 
ment.ators aver must imply the whole horn, and no# 
merely an object made of horn, would, for the jiurpose 
I liavT suggested, have been practically entire, so that 
the hook could lie* withdrawn into its protecting cavity. 
A small liole drilled in the apex (through which to pa.ss 
the line) would he the only essential modification 
recjuired. 'I'lie expression “ mounted on the horn ” 
alone offer.s some difficulty ; “ near ” or “ with ” instead 
of “ on ” would certainly have added weight to my 
suggestion 

The problems suggested by or dealt witli in this book 
are numerous, and Greek, Roman, Egypti.an, Assyrian, 
Jewish, and Chinese fishing methods and fishing lore 
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all receive detailed and careful treatment. The author 
has brought to bear upon his task the experience of a 
practical and enthusiastic angler, and the zest of a keen 
student. While he reali.ses the more serious asj)ects ol 
his theme, he has dealt kindl\’ b\ the gcnc'r.il reader 
and writes m a light-hearted, attracti\e, and iin- 
pedantic manner. In this way he should be instru- 
na'ntal in de^ eloping a wider interest in and stimul.iting 
further research into the history of one of the oldest 
industries, and has given irs the story oj jirogiess from 
a humble and despised craft to a pcgniLir and r('spc( ted 
ait. Ifj-.NRY llAIb'Onk. 

The Metallurgy of Iron and Steel. 

(1) I'.n^meenng Steeh'. P>y Dr L Aitchison. (Ke- 
eonstnutne Technical Series) Pp x\\i + 3t8-f-.iH 
])lates (London: ’\la(donald and Lvans, rg2i ) 
25s net. 

(2) The Case-Uanleuiu^i^ of Sleel : An IUu<ityated Tlx- 
posthon of the Changes in Structure and Piopeities 
indiued in Steels by ('e/nentalion and Allied Proicsses. 
H\ 11 15 re<irley. Seiond edition. I’p xi t 207. 
(London Longmans, Green and f'o , 1921.) ids', 
net 

(t^) hon-Foiinding Pv 11 Whitele) . (Pitman's 
(‘ommoii ('omniodities and In<histries ) J’j) 1.31. 
(London SiiT. Pitman and Sons, Ltd , 1921 ) net 

(1) '^'p^lIL advame ol metallurgy in us ent )eais has 

1 pla* ed at the disposal of tin* engineer a, wide 
lange ol new materials, im hiding alloy steels which 
so far surpass the oldei, plain < .irbon steels in strength 
and toughness as to constitute a new class of metals 
Jn the face of sudidnersit) tlie engineer finds dillKailty 
in .selecting the most ,suital)le inateiial lor a given 
pin pose, and is not in a position to judge between the 
pi odui'ts oftered bv manulaclurers, or lei ommended by 
spei'ialists. There are in cMsteiKT many exiellent 
memoirs and a few books on the siibjei't, but they are 
written for the metallurgist, and a.ssume a teihnical 
know'ledge that lies outside the usual field of study of 
tfie engineer. It is highly desirable that the irser of a 
metal should upderstaiid its projierties as well as the 
maker, and Dr. Aitchison has made the attempt, 
largely successful, to describe the steels now available 
for engineering purposes, without assuming a knowledge 
of chemistry or metallurgy. 

The title of Dr. Aitchison’s book must be interpreted 
in a rather restricted sense. The engineer i.s interested 
in such steels as those used for ship and boiler jilates, 
rails, and girders, but he will find little in reference to 
them, the work being mainly coneerned willi steels 
required by the automobile and aircraft industries. 
It i.s these steels of high tensile strength, often required 
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to withstand severe alternating stresses, that present 
the greatest difficulties of specification and testing, 
and it is ver) neeessaiy that the inlormatiim regarding 
them should be colledcd and jilued clearly before 
the cngineeiing user, as has been done heie. There is 
a \er} hiiel aeioiml ol metluKh of manulaclure, siiITr- 
ing to indii'ati' the disliiution hetwceii N.irioiis (dasses 
of steel, and a discussion ol iiieol sliiiciiiu , so far as is 
K'ljuned to ex[ilaiii (he jiossible souries ot delcels in 
forgings. 

It is proh.dih oil ill ( oiml ol the hmilatioii ineiitiom'fl 
above that only piping slcil is des(iil)ed, and the 
siibjci t ot blowholes is not nuntioiied Steel castings 
are omitted entiicK, althoueh ol gnat iiileiest to the 
engineer who iisi's high tensile stei 1 lotgiiigs for other 
parts of Ills mat hine 'J'he diMie to a\oi<! eliemiuil 
and metalhirgiial dillieullKs leads to a somewliat 
exiessive .siniplifH ation of the < liaptei on heat IkmI- 
meiit, and the .iiithor's aeioiiiil ol haidcmiig and liis 
e\|>Ianation ot lh(' mlii.d points is rather misleading, 
although not likely to (au-.e rmsiiiuh rstandmg of the 
pradaal iiisti m tioiis. It should be said that the style 
IS eas\ and re<i(kdilc ihioughoiil 

'I'he subject ol rneehanu al testing is well treatefl, 
piojXT attention being giviii to tla- ilLleriumation of 
the latiguc lange and its 1 elation to the olhei muisure- 
nients usually made in the lesling laboriitoi ). Aim h 
of the expcrimcnial malciial 111 tins diajitcr is (.d^en 
Iroiii the author’s icjxuls to the AeionaiitiiMl Kcseardi 
('oimmllce Ills < om liisioiis m<iy not .dwavs be 
.u'l'cpted, but the inijiortam e ol the subjia t is lightly 
emphasised, and the descriptions ol fatigue tests and 
the short ai ('ounts of otlie^ spci lal methods of testing 
aie \aliiable ’1 here are \ei\ lew rderenres to original 
sources, but a lull bibliograpliy ol jiajUTs 1 elating to 
the ddernunation of liaidness is given. 

The alloy steels arc considered in detail, the pro- 
perties of each steel, as modified b\ diffeient lieat 
tieatmeiits, being .shown by means of di.igram.s similar 
to those published by the Automobile Steel Research 
('ommittee , these diagrams provide a uselul guide to 
the eharad eristics ot the various classes ot steels. 
Case-hardening and eold-workiiig <ire other subjects 
dealt with 

The liook is \ery well printed and illustrated, many 
of the best plates being seleded from Air. Brearley’s 
works, while otheis show .spuial types of testing 
machines. The w'hole subject of the relati\e value ^of 
tests lor steels of this class is in a slate of flux, and an 
authoritative statement is not yet to be expected, but 
Dr. Aitchison has made a good beginning, and his 
efforts will be w'clcomed b}' engineers. 

(2) The first edition of Air. Brcarlcy’s book on case- 
hardening was published in 1914, and it is an indication 
. ‘ R I 
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of Its tiijstuortliv character that scaiccl) any statement 
conlaimd in it has had to be withdrawn in the prepara- 
tion ol the new edition The ^ulijn t-inatter has been 
widened by the iiuhision of further paitieiilars con- 
ternin^ alloy steels of the class frequently emj)lo\ed 
in automobile (onstriu tion, and by (he addition of 
sedKHis on spe( ihi.itions, in iTi^ard to whuh the author 
e\pr(sses def ided opinions, based on a wide experience, 
d he treatise is ot more ;.;ener.il interest to the metallur- 
{.;ist than mij^ht be assumed from its title, sim e the 
des( ri|)tion of the materials and processes of case- 
hardeninp and ol the defe( ts that may occur m case- 
haidened objetts, in\ol\es the discussion ol many 
other points of mi|)ortan(e in the treatment and use of 
.steel. On all these subjec ts, the achiie L^iven is sound 
and admirably ( lear m its expiession. Onh two minor 
points haci' been noti'd for critn'ism There is no 
mention of nuhrome ('aiburisin^ boxes. althou;^h these 
are now frequent Is used, and jiistilv b\ their lon}.i life 
the UK reused cost I’latinf; with copper, as a means 
of local jirotection a;;ainst ( arbuiisation, is still spoken 
ol as unsatisl.u'tors , although it has Ix'en practised 
with jtre.it success in the- construction of aero-c'njtme 
parts. 

(^9 khc‘ third work cm our list is an elc'nunt.irv hand- 
book on iron-tounclinq ft ccmtains a simple dc-sc rip- 
tion of founcirs methods, and the illustrations include 
a senes ol jihotoaiaph'' of the mould for a p.is-enjtme 
cslmder at saiioin st.utes Moiildun; is considca'ed 
much more’ lulls th.in nudtmjt, and the book is well 
adaj)lc‘cl to j;ive a 'teneral idea ol the processes iisc-cl in 
preparinjt moulds, and of the* organisation of a founcliy. 
'I'he theoretiial side is we.ik, and some sery erroneous 
statements as to fuel and thermoc hemistis would has’c 
been better cmutted The juintinL; .md illustrations 
are jtood (’. 11. Dkscji. 


The Snakes of Ceylon. 

OphiJia Topf'ohaiiua . or The S)iake< of Ceylon. If) 
(ol. Frank Wall Pp xxiH 5S1 I 1 maji. (Col- 
ombo : Colombo .Museum, j()2i ) 

A GOOD deal has been written on (he subject of 
the snakes ol (e)lon. 'I’hus Gunther’s “Rep- 
tiles ot British India" (1864),. md Boulenj^er’s “Fauna 
of British Inch.; -Reptiles and Batr.icfuans ’’ (i8c)o), 
bftthTnclude descriptions, and m the case of the lormer 
w'orl^remarks on the halats of many of the snakes 
inhj|jtiny ('eOou. 'f'liere is also the “Snakes of 
Cci^ft ” by AbcTCTomby, a small popular treatise 
appeared in icpo. Fxccqit for the last-named 
w'oe^ which IS \ery incomplete, there is, howc'ver, 
no Iwiok w'hich dc'als solely with the snakes of Ce ylon, 
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apart from those inhabiting India, and Col, VV'all, an 
enthusiastic naturalist and specialist on Indian snakes, 
m producing the volume under review has succeeded 
in filling a long-felt want. 

The author in his work gives an account of the 
marine snakes w'hich ma_v be met with around the 
shores, as well as the terrestrial forms A full descrip- 
tion is given of every snake, and the determination 
ot the genera and spc-c les is often facilitated by 
useful, if somew'hat unscientific, keys Kxcept when 
dealing wdth the sea-snakes, Col, Wall has m most 
cases adopted the nomenclature used in Jtoulenger’s 
Catalogue of the British Museum. Somelimes the 
generic- and s[)ec-ific names have fieen alteied It is 
impcjssible withciut going thoroughly into the various 
c-emtested points to say whether the author is in ev'cry 
c,ase justified in departing from Boiilenger's classifica- 
tion, although he occasionally appc'ars to have good 
rc'asons tor so doing We are not, however, alwa)s 
inspired with confidence in ('ol Wall’s judgment. 
'I’hiis “until 1 am satisfic'd of their sfic'cific unity J 
prefer to regard them as distinct species” is the- 
dogmatic reason he gives whe-n advoc-atuig spc-'cific- 
disiinction forc.ertam forms of Kraits, held liv Boulenger, 
111 spile ot their distmc'tive coloraiion, to lie only 
geographical varieties ol the same specie's. 

.\ fe.iluieol the book is the veiy full ac c oiinl givc'n ol 
the habits ol the snakes. The .iiillior has h.id piiu tu al 
ex[)C'i leiic e ol the' reptiles in their nativ e haunts, .md liis 
desc'rijitions of their leeduig and breeding h.duts add 
greatly to the value ot the work There are also some' 
intc-rc-sting icm.irks on tlie subject ol distribution. 
Many sn.ikes inhabiting ujiland regions liave .1 ver)- 
restiKled habit.it, neither .isc ending nor des( ending 
bevond certain hmils The elev.ated langes and peaks, 
whe-re tl c lower slopes merge into the- low c ouiitiv’, .ire 
just as eflectu.dh isolated as if they were siirionncled 
by the sea. 

]\luch sp.ac-c- IS devoted to the subject ol snake-bite, 
lor the benefit of tfie medic, il jjiac litioner, and a 
number o! illustrative cases from the lecoids of various 
doctors are giv c-u. K. G. B. 

^ 

Japanese Social and Economic Life. 

The Fonndalion'i of Japan : Note^ made du) in\f Joinmevs 
of 6000 Miles in the Rural Hishicts as a Basis for 
a Sounder Knoioled^e of the Japanese People By, 
J W'. Robertson Scott. J’p. \xv -1-446 yplateRiff 
(London j.Murrav. 1922) 24s, net, 

'"T'^lflS IS an eminently readalile book, giving not 
L onh the- familiar glimpses into sujierfuial 
Japanese life, but also treating of the c-conomic- hie of 
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the nation in a really profound manner. Tlie author 
spent four and a lialf )cars travellmi,^ through the 
country, studying the habits and tlioiights of the men 
and women of the country-side, who were trained under 
rural sc’hoolmasters and \illage elders and are li\m_u 
their life under the potent sway ol long-established tradi- 
tion. The modern industrial developments ol fa< torv 
life are also depicted with a sure hand, and where there 
IS much to praise there is also much to condemn, h'or 
exarnjile, the conditions under w-hith silk-lactory girls 
work are little short of slavery, and would be impossible 
in Knghsh-speaking (oiintnes. On these and other 
deeper aspects of Japanese hie the author evidently 
sfieaks with knowledge. With teal symj)athy and 
honesty he describes the iiresent-day sociologK'al con- 
ditions which rule among the grc'at majontycjt japanese. 
As he himself says, he went to Japan to see the* c ountry- 
men 

“ The Japanese whom most ol the world knows are 
townified, sometimes Ameiic'anisc'd or Europc'antsed, 
and, as often as not, elaborately educated. Thev are 
fiecjiumtly remarkable men They stand tor a grc-al 
dc'al in modern japan Ihit their untow iiified coimtiy- 
men . . . What is their hc'alth ot mind and body b>y 
what social and moral principles are they swaved ^ 
To what extent are they- ade(|uale to the demand that 
is made and is likely to be made' upon them ” 

Such are some* ol the c|uestions which Mr .Scott sets 
himself to answ'er This he doc's by dc'scribing his 
wanderings m various province>, touching iiiioii all 
kinds of Japanese customs as they come belore him 
I'he result IS m manv c uses a c urious mos<iic of r.indom 
thoughts, t^reatlv satisfying to one who has lived m 
japan, but ]jrobai)ly not .i little cmnlusing to one who 
has never been there and is reading for enlighten- 
ment. In other c haptcis, howevet, there is a sustainc'd 
and serious disc ussion ol some bioad asjiec t of Japanese 
hie In all c'ases the autlior writes with a tieshness 
and accuracy which bespeak a lull knowlc-dgc* and a 
disc riminal ing judgment 

Uc'almg as it does with the tacts at the* basis of 
human hie, the book is aptly called the “ k'oimdations 
of Japan ” From this point of view the book is a real 
addition to ethnolcrgic-al hteianire, and is worthy 
^ of commendation in the page's ol XvrcRi'. For the 
more seiious student ol mdiistnal economv there are 
some inleicslmg appendices with instructive statistics ; 
and well - clioseii drawings and photogiaphs elucidate 
many ol the cjiiestions dtsc'ussed Among the subjec'ts 
tic'ated at c'onsiclc*ral)le length are the cultiv'ation ot 
rice, the* wdiolc' pioccss ol sciic ulture, the problem of 
labour, and the education ol boy-s ami girls In con- 
clusion it mav- be* said lh.it Mi .Scott has the gilt of a 
true tc'ller of stone , many ol which show lorth in 
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a graphic way some characi eristic traits of our E.isterii 
Allies. 


Hull and the East Riding. 

Handbook to Ilnll and the I'.a^t Ridini^ of, Ymkshne * 
Prepared for the Mcoihi'ts of the lhiti\fi J'isoiiation 
for the Advancentent of Sdone on the (htasion of 
their I isit to I full, in Septembe) \i)22 Ivdited bv 
'T. She[)p.uii Fj) viii I (bonclon and Hull 

A. Hrown and Sons, l.tcl n)2 2 ) 

^y^llE ideal handbook in conncMon with the annual 
1 visits ol the Hritish .\ssoi lation has yet to be 
wiitteii, but It would be untaii il we withheld the full 
inec'd to the c’ditor and siib-committc'e who have* 
produced this inteiesting jiiiblic ation It approaches 
ne.irer to our ideal than that issued <it anv pievious 
meeting, so far as possible tc c Imic ahties h.ive been 
avoidc'd, lor the* work is not mtcndecl Joi the expert, 
who already knows the speci.il woiks and aiticlc's 
rekiting to the* dillc*ic*nt subjects treated ot It is 
essenti.illv a guide* for the* avei.igc* menibi*r who 
wishes to learn something ol the liistoiy. archaeology, 
anticjuities, lolk-loie. geology, n.ituial liistory , and 
economics ol the* town and disliiit in which the 
parliament ol sc lem e has rec entlv bei*n held. 

Artc*r .1 briel acc'oimt ol the evolution and giowth 
ot Hull, we pass on to shoi t ac c oiints c)t its jiast history 
and anticjiiily. its rise and progress, jilaces ol interest, 
Hull coins and tokc*ns. its chaiters, c'lc 'The vaiious 
pn'historic rc*m<ims ot baist \'orkshue are bnelly 
desciibcd and illustr.ited, .md inleic sting chapters are 
devoted to the Romans, Aiiglo-S.i.xons, and Danes m 
this division ol the' countv The Rev ('.iiioii A \ 
Cooper contiibutes a well-illustr.ited chapter on Iv.ist 
Riding churc'hes, and Mr. john Nicholson one on 
I’kist Riding place-name's 'I'heie arc* lurther sec'tions 
treating ol the chaiitws, engnu'c*img and shipbuilding, 
education, agriculture in the* b'.ist Riding, while* the 
geology .md lost towns ol the' Humber leceive very 
full treatment at the hands ot the editor. 

Neailv thic'e hundred pages are dc'voted to the 
desciiption ol the launa and lloia, and in spite of the 
fact that some ot the writeis have* not been able to 
depart trom the useless local list method ol treatment, 
the various contiibutors have Itandled their sections 
most ably. An outstanding leatine is Mr. John ^W. 
Tavlor’s exTC'llent ac'c'ount c)l the* kind ancl freshwater 
molhisca. The weakest sc'ctioii is imdcuibtedly that 
on the Crustacea, which is unloitun.ite, as much good 
work has bc*en done on the non-m.irine forms 

.\part Irom its value ancl usefulness to tlic visitor 
to Hull, this work will lulfil a double service il it serves 
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t(j show the citizens of Hull tlie many points of interest 
their city po^ses&es^ and of which they are the trustees. 

I’lic v\eultli of illustrations considerably adds to 
the interest of this work h'utiire conijiilers oi the 
British Association local luindbook will do wadi to 
study ('aic'iully the Hull model W. K C. 


Our Bookshelf. 

The of the Scasliine. T>s V. W. Flattcdy and 

('. L Walton. Pp xN'i h 16 jjiates, (London; 
SicJ^wick and jackson, Ltd , 1922) lOv. net. 

Tills .stuc]\ cd /oolopv Iroin the ecological standpoint 
has made lapid strides m America under the enere^etic 
Ic.idemhi]) oi I)i. Adams and Dr. Shelford, and there 
has becai a siead} outjait of text-books and popular 
books on .Naiiirc' sinch wiitlen ironi this point ol mow. 
In this coiintr), zoolcipic'al ecology has leceivt'd veiy 
little attention, and we welcamu', tlieiefoie, il only on 
these pi'onncl., this e\c client woik on the biolofty ol the 
seashore-. As ilie ant hois point out, their book is not 
inlendc'd U) supersede but to .snp))lc*ment pn-vioiis 
works which li.ive bc'cn written on ('l.issific atory .ind 
inc)tpholo:p( al lines. In lac i, the) dcnuind a pret'ious 
knowleclL'c ol c iassific anon anci external inoiphoJoi^y 
in those who use their weak tlix'en this the atilhois 
have dircc'lcel sjiec'i.il attention to lunc'lional bio]o;4y 
anrl to the adaiitalioiis which organisms pre-sent tci 
marine hie m <dl its phases. 

'rhe book is an exhauslice suniinar\ ol the kimwii 
facts of inaiinc- biulop^y Itom the ec-oloyic a! point of 
view, and icweals a wide l.nowled<^c- of the literature 
ot the suli|ei t. The ilindiations are pmod and adecjuate, 
and the advice pivcn on the methods of ecologicsd 
resc'aich should be most uselul to students. The 
authors, liow'ever, luive not hern lontcnt mc-icly to 
.summarise known lacts. Tiie book bristle's with 
suggestions for research and further incjuny, and in 
this respect is most stimulating It should be in the 
hands ol all students of marine biology. With its helj) 
more real knowledge ol hie m the scxi will be obtained 
than from any othei text-book we known It is not 
enough to know the mere population ot the sea ; some 
knowledge of the laws govcining hie there, and of the 
actions and interactions ol organism and environment 
is N'aslly more interesting and stimulating, and the 
work under notic e sup]jlies tlic right kind of guidance 
in this inspiring held ol study. 

Catalogue of the Books ^ Mauiiscripts, Maps, and Dmwings 
in the British Mnseiitn (Natural History). Vol. 6. 
Supplement: A-l. I’p. iv + 511+48, (London: 
British Museum (Natural History), 1922.) 2/. i^s. 

The Librar) oAhe British Museum of Natural Ilkstory 
IS probably one of the most complete, and certainly one 
ot tlie most important, libraries of works on natural 
history in the world. The publication of a catalogue 
of its c;c;j^itents has been of immense service to .scientific 
workers, who find in iL a v aluable guide to the literature 
of their subject and a wa-alth ol bibliographiexil detail 
w'hich of the greatest value m settling vexed questions 
ol priority anci ensuring accuracy of reference. The 
first half of the supplement to tlie mam catalogue has 
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now been issued and serves to give some idea of the 
natural grow^ of this .splendid library. Like the pre- 
ceding volumes, it has been prepared by Mr. B. B. 
Woodw^ard witli the same meticulous care and accuracy, 
and includes as before the results of much biblio- 
grapincal rescarcli by the autJior and i\Ir. C. D. .Sher- 
born. The 48 [lagcs of “ Addc'nda and Coirigcnda ” to 
the main c.atalogue consist almost entirely of additional 
bibhograjiJiica! mtormalion which has accumulated 
.since the catalogue was published. 

The exjienditure of publir money on the jiubhcation 
ol a catalogue of this kind is more than justified by Us 
extreme value and iisefulnc'ss, thougJi it is a pity that 
so valuable a work as this .supplement should have 
been sent out in a paju-r cover. For its own value and 
for the sake of uniformity it is worth a binding similar 
to its predecessors. Scientific workers are gr.ileful to 
Mr. Woodwind and to the trustees ol the British 
Museum for having made the lesourcjes of their library 
known in this readily accessible form. 

Obras conipletas y correspondencia cienlijica de Floren- 
tuio Aiiieghiiifl. Voliimen 3, La Antigucdad del 
Jlombre cm el Plata. Diiigida por Alfredo J. 
Torcelh. J’p. 821. (La Plata: Taller de Im- 
prcsioms Oficiales, 1915.) n.p. 

The I bird volume of the handsome c'ollected edition 
ol the late Idoientiiio Ameghino’s gcologicMl and 
pakeccntologic'al works now iiemg issued by the govern- 
ment ol tlie j)ro\'inc e ol Ihieno.s Aiies, is a reprint ot his 
treatise on the antiquity ol man in J.a Plata originally 
published m 1880 Franc'isco Moreno laid then 
just lounded the Anthropologiixil and Arc'lueologic'al 
Museum at Buenos Aires (afterwards lemoveci to 
La Jdat.i), and Anieghino^ himself was stud) mg with 
Henri Gervais m Pans, wiiere he exhibiled juirl of his 
c'ollection at the Universal Fxjiosition. The author 
was thus well furnished wnth materials, and had un- 
usual opportunities of making himself ac'i|naintecl with 
the latest advanc'ccs in the subject of Ihe antujuity of 
man. While desc.ribing the lesulls c)f liis own rc- 
sc'atc.hes, he thciclore look the ojifiortumty of making 
man) reference's to luiropean and Noitii Amerwan 
work which w'ere illuminating. Ills volume is a most 
exhaustive discu.ssion ol the remains of the handiwork 
of prehistoric man discovered in Argentina, illustrated 
by twenty-live large plate.s. Ol the skeleton of man 
himself no important fragments had at that time been 
found. The geological observation.s are particularly 
valuable and interesting, and Aineghmo seems to make 
It quite clear lor the first time that the man of the 
pampas w'as a contemporary of the extinct glyptodonts 
or giant armadillos, and actually u.sed their large bony 
carapaces as roofs for his lowly habitations. Although 
naturally out-of-date, the wliole treatise is a valuable 
•record of facts and observations, in whic'h the reprint 
will .stimulate renewed interest. A, S. W. 

Le Pole Slid : llistoire des voyages antarctiques. l^ar J. 

Kouch. Pp. 249. (Paris : Ernest Flammarion, 

1921.) 7 francs net. 

M. Roucji was one of the officers of the Pourquoi Pas ? 
in Dr. Charcot’s second Antarctic expedition, and 
familiarity with the conditions of navigation and the 
privations of wintering in the Far South has given him 



NATURE 


541 


October 21, 1922] 

a great advantage in dealing with the history of 
exploration in the South Polar regions. With the 
space at his disposal no one could have done better 
than M. Rouch in setting lorth with equal detail all the 
outstanding Antarctic voyages from that ot Cook in 
the Resoluljofi to that of Shacklcton in the Endmam'e 
Except lor a very few slips in the spelling of natnes 
[Thun instead of Chun on the Valdivia is the only 
serious one) the accuracy of the work is quite remark- 
able_, and the facth regarding the various expeditions 
have obviously been selected from the original 
narratives. 

The style is lively and scnnpathetic but concise and 
sailorly. M. Rouch holds all explorers as his brothers 
and there is a delightful air of cameraderie in his treat- 
ment of the aspirations and achii'vements ol Ihitish, 
I'Yench, Russian, American, Swedish, Noiwegian, and 
Get man explorers. It is lefreshiug to find this fine 
French sailor gi\ing credit impartially to his German 
rivals and his Frenc'h colleagues, and with an almost 
Ilritish self-('iiti(ism touching more frankly on the 
little shortcomings of his lellow'-countrymen than on 
those ot foreigners. 

Pei haps th(' author’s imagination has assisted a little 
in des( ribing the details ol Scott’s last expedition, 
but it he here allows drariiatK' tiulh to prevail o\er 
verbal accurac) it is in e.xiess of s)nipathy. 

The numerous illustrations arc ex( client as showing 
Antantic conditions, but tlie\ obviously refer only to 
the aut hoi’s own section ol the rc'gion 11 R -M. 

Mineral Land Surveying. P)\ Dr. j. Underhill Thud 

edition, levised. Pp Mii-l-2^^7-1 3 plates (New 

York J Wiley and Sons, Inc. ; London Chap- 
man and Hall, Ltd., 1922 ) 171. (uL net. 

Dr. Undf.ritili.’s book describes the methods m use 
lor the survey of the mincial lands in the w'estcin 
poilion of the United States. It should ceitanily be 
in the possession of all siinexors who intend to pro( eed 
there , but only the first three chapters an* likely to 
be ol nun'll senc k'c to mine sut\e_\ors m haigland. 
in c;haptei i, on direct solar observation, the method 
of obtaining the true meridian b\ .single obsc'uations 
on the sun is (dearly and fulU explained, with the <iid 
of several workc'd examjdes, altei the derivation ol the 
formula emplo\ed has been given The method ol 
obtaining latitude by solar observation is also biicdly 
desciibcd. Chapter 2 describees the Shattiu'k Solar 
Attac hment, the lliii t Solar Attac hment, and the lierger 
and Saegmiiller Solais and their use lor finding tiiu’ 
meridi.ui and kititude. Of thesi . the Shattiic'k .Solar 
Altai hment appeals to find most lavoiir with the 
author, who .states that he has obtained perlect c he ks 
on this instrument by diiect ob.ser\ation ol the sun. 
t'hapter g is a uselul ac count ol traversing and measure- 
ments, mcduding stadia mea,suremenU. Other c hapters 
deal with location surveys, indudmg calculation ol 
areas by the double iiuTidian distance method, patent 
surveys, patemt field notes. Land Ofliie and Records, 
and file e.xaiumation lor (.onunis.sions as United Slates 
Mineral Surviycjr with tvpical ciuestions and solutions. 
The appendix includes extrait.s Irom the Manual of 
Instructions lor the Survey of the Mineral Land.s of 
the United States. 
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VOcianographie. Par Prof. J. Tlioulet. {Science et 
Civilisation : Collection d'cxfmh synthHiqnes da 
savoir humain) Pp. ix + 287. (Pans: Gauthier- 
Villars ct Cie, 1922.) 9 francs. 

This book i.s one of a serucs which offeis a gemmal 
account of modern stientific re.search m its relations 
to civilisation : it is will ten in a ])lea^anl^ ('oniinuous 
m.anncr and, on the wdiole, is a very good exposition 
of the main re.sults ol physical oceanography. It 
follow.s the line ot trc'atmenl which appcxirs now to 
have become classical .since the piiblic'ation of 
Krummeir.s big book m i()07-ii an ac'c'ount ot 
the bottom of the ocean and Us deposits , the iihysic's 
and ('hcmi.slry' ol sea watei , wM\es and tide's , .md the 
formation ot ue. T'he oc'can in its relation to hie and 
the devclojnnent ol the foicshore and coast-line are 
sc'.ireely touched. The theory of the tides is dealt with 
very slightly, and the slatement is made that all tidal 
problems have been elucidated by .Viry's “ tln'orie des 
ondulations ” ; r|uite lately, of <'0111 sc', the dynamic'al 
theory ot the tides has bc-m almost translormcd. 
There is no account ol the methods ol prediction. 

In such a work as this liguies and chaits are in- 
dispen.sable, yet the book tmdc'r review' onl\' contains 
eiglit text-figures and these are rather dillic ult diagiums. 
It can be n'nd with achanlage .ind b\ the' non- 
protessional reader only with constant leleifnc'c to a 
good atlas ot jihysicuil gi’ographv, ami there is no such 
woik m existenc'c which im Imles all the recent in- 
vestigations of marine c urrents and drills J. J, 

The Misuse of Mind : >1 Study of lUigson's Attack on 
fntcllcctiiahsni IF Kaiin Stephen (International 
Libiaiy ol Psvchologv, I’hilosojihy, and Scientific 
Method ) Pp 107 (London Kegan Paul and 

Go, Ltd ; New \h(ik ’ llaic'ourl, Place and Go, 
Inc . 1922 ) t)s ()d. net 

This important study ot Peigson's philoso[fiiy is not 
an attempt to epitomise or expound the prin('i|)l(i, 
the method, 01 the parlic ular c onteiit It c om entrates 
on an attempt to understand what is gcuieiMllv rejected 
as unintelligible’ — the attac'k on intellec tuahsm In 
Peig.son’s view the tradition of philoso[)hy is all wrong 
and must be broken with, philosophical knowledge 
can be obtamc'd only by “a leversal ot the usual 
w'ork ol the intellect ” 'i'he author gives us m three 
chapters (ir.st a ciituism ol “explanation,” then a 
criticism ol “tact,” both with lelereme to Pcig.son’s 
theoiy of ch.inge, and in a final c liajiter .shows how 
light IS thrown cm the problem l)\ his theory ol the 
rc'lation of m. liter to memory . 

Les Sciences et le Pliirahsnie. I’ar J -If Rosny, nine. 
(Nouvelle Golleetion .Scienl ilicpie.) Pp. iv 1-219. 
(Pans : I'elix Alcan, 1922 ) 8 trancs net, 

M. Rosny's thesis is that “ ]mur relrouver rumfcfl'me 
nous sommc's contramts dc nous labattre sur des 
substances ou des ci-nergies hypotheliques. lYi fin de 
c'ompte, Phomogciine cjue nous trouvons est subi ou 
ercjc^ pur le moi, mais non strict ement donnd par 
les chases." The volume c'ontams a lucid discussion 
of the most recent theories in mathcmatu.s and 
physics. 
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Letters to the Editor. 

[ 7 /te Editor does not hold ht nisei f lesponsiblc for 
opinions expressed by his conespondents Ntillur 
con he iinderlohe to nlurn^ or to lot respond :01th 
the :o/ iters of^ > ejected numustripts intended jor 
this or onv othei pait of Naiuri- No notice is 
token oj fnonynious comniunii.nttom.\ 

Mersenne’s Numbers. 

I\ my pn'sidriitKil afKU(‘s> Id Scttiou A of flu* 
lirilisli Asso( i.itK;ii, u'prmtfd jii Nailri. (Sejitcmbfr 
J(j), I slated lliat IJ7 was the l('ast \alue ol n for 
wliuh the jiiiiiK' or (.omposito ihar.iiter of 1 

was still imdeuded Mr \V \\ Rouse iJall fias 
])ointed out to nu' that this is ineoneit, as -1 
lias belli shown to be eoiiijiositi' 1 )\ M \ (’lerardin 
{(oniptis niiflns dll ii>iif;ics di s .SocdlE Soronlc'^, 
m^o. [)|) s.Ps)) 1 la' lesidl is ipioted in I he 
Anieiiiini Molln nioln ol Moidlitv, \ol jH, in^i, p ^Mo 
The number J yi should tlieieloie be substituUsl foi 
P-J7 wliere\er it oi(_iirs m m\ .iddiess 

I ho .inthoiities on wlnili I ji'lied were Prof L 1 -' 
Diikson's “ Histoiv of lh(‘ 'lh('oi\ of TSnmbeis'’ 
(aoI i, W'ashms^toii, Kno) <md tlu' s('\t‘nfh (‘dition 
of Mr JTnise Hall’s “ MallK'inalnal PeiuMlions” 
(t<) 17, now superseded bs tlie tiMifh) M\ (piotalion 
Irom Mr JTinsi* Ifall was taken, as I staled, fiom a 
painphU't wnfteii thiil\ nimts a^o, and is, of unirse, 
not to be mteipreteil as an expussion of his present 
M(WV (r H 11 \R 1 )V 

Xew' ('olle^e, Oxfoul, (delobei .} 


Animal Mechanism. 

Tur: notion tliat the n ^s ol animals b(‘lia\e as 
pi'Tidiihnns is asciibcd to tlu' biolheis Webei 1 lau 
find no nidic.ition fliat the notion was moie than a 
general one, and, m the "eneial sense, when pointed 
out, it IS oliMous to a student ol dvnaniics, for lej^s 
ha\e inertia and weiglit anil dynamics is icasonably 
near to the ti ntli 

A better ciiwv may atisi' fioni the supposition that 
animals mav be regarded as (lynaniKal s\ steins with 
many natural inodes and lieipiem les, and that animals 
adapt their methods of loioinotion and otlii'r actions 
to suit these fundamental i harai terislu s As 
examples, we ha\e the lounging gait ol \er\ tall inim 
and the apparentl\- eneigetn step of short men 'Ihe 
tripping, hall running sti'p of women and children is 
also in point \part fiom ini're legs the moinimt of 
inertia about the feet innst lie nnpoitant, ,is may be 
seen m the stati'ly carnage of ijiiite shoit wxtnu'ii in 
the least when eairymg watei \essels on the lu*ad 
Sir (ieoige Cieenhill has gi\cn st\er.il examples of 
this m his notes on dMiamics, among them being 
intciesting c'xamples of the eairwng ol soldiers' kit 

A further {lomt ol intCiest aiises in regaidmg legs 
a little' closely, lor they aie not simple but mnltijilo 
jiendulnms with moo than one "atural mode When 
a horse 01 man is walking the leg appeals to \ibiale 
in the slowest mode ot tiie pendulum and the joints 
are^ir ajipear to be on one side of the vertical In the 
running gait, however, the thigh jioints forward while 
the lower parts point backw.ircls Probably the 
“ reason ” why a horse’'^ forelegs are more flexible 
than the hind legs is to make him nimble in balance 
and steering , a liorse could not stumble w'lth Ins 
stiff hind legs 

'I'hc dynamics of locomotion is of interest to the 
student of engine balancing, for in the natural gaits of 
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man and liorse there is a utilisation of balancing 
prmcaples In man the right leg moves forward 
while the right arm move's bai kward, in the horse the 
right legs aie alwaAS moving ni opposition and 
siimlaily the left legs, ol ionise This holds for the 
walk, the tiot, and llu' gallop, all natnial modes In 
the amblc', an artific i.il stiide diic' to the trainer, the 
legs on eithi'r side' aie m jihast; and an ungainly motion 
ri'sults, though it is comfoi table for the rider I'liis 
amble stride is natural to the giralle, but the latter 
has a long neck to give it jioise d'he balaiu mg view 
of animal locomotion may be realised at once by 
any one who will ti\ to lun vvitli still arms or will 
try to walk with his arms tucked up in the running 
jioslure '1 hi' lunnei is i omjielled by dynamics to 
move his legs in a ipiicker mode' than when Wrdking 
Ills aims aic' so jointed that lu' cannot alter their 
t\pc' of vibration, and he is theiefoie compi'lled to 
reclnce thc'ir mc'rlia in order lhat they may oscillate 
111 time with his legs 1 111' balance from tlii' engmcei’s 
jioint of V lew IS impc'i feet, and thus stri'sses arc iinjiosed 
in the liimk Hence spimleis arc wc'll-bodicd men 
and horsi's nec'd gnth for sjK'i'd As a final c’xamjile 
ot these lai ts, Ic't an\ one try to run to the station 
with a heavy suit -case m his hand Portcis usually 
cany such things on then sliouldcrs and stride 
lathci slowly 

'riieie is a fuithei jioint of interest m connexion 
with the visceia 11 dvnaniKs is true, the vaiious 
internal organs have ineitia rind thc'ii .ittacliments 
have c'lastuitv , thus flu v must jiosscss natuial 
fr('(]uen( les This bc'ing so, thev must bcsub|ect moie 
or less to till' phc'nomeiia of resonance Is si'a- 
sickncss, subjective agencies apait, to bi' exjiLimed m 
Hus way '' .Some pc'ojile befoie I'lnbarking have a 
cojnous iiK'al, otheis jmi their hiith and hojie to a 
single' bottle ol stout, while \ef others pioii'cd lasting 
Is this a phase ol (h naniK al tunings’ In up | I ri'ad 
a shoit paju'r on the' dvnaiiiKs of the human foot at 
the Jhitish Mi'dic.d Association’s summei meeting 
The outcome ol the discussion was that tonicity was 
more' potent than mechanics, or, in other woids, living 
tissue may vary m its ])io[n‘rties on ac count of tone 
Ol dc'bihtv to a dc'giee vvhn h will exceed the inHucnce 
of conligination 'Ihc' contention would bc' that 
while <isliingenls or fooil ma\ alter the ellects of a 
sc'a vo\<ige, the action is due to dyiiainii.il I'lfects , 
the ineitia of the' stomai h or the stillni'ss ot its 
suspension is varied- opi.iles and such like aie heie 
ex( hided 

A medical writc'i of some* emiiU'iKe U'l entl\^ advo- 
cated walking bc'causc' “ Nature has oidamed lhat the 
finest exercise of all is tlnit winch she' bestows" 
While this IS renuniscent of Heme’s " 1 lar/reise," the 
greenness ol grass and the length of a donlce\ ’s ears, 
tfii're is m it matter for refic'c'tion Motor c.ir designei s, 
Ic'd by Hi I anchester, have found that the most 
comfoi fable piedonim.int natural frc'([nencv of a 
motoi car is bc'tvvec'ii 80 .ind 100 per minutc' , it is a 
cunou.s coincidc'iice that tins is also Hie fieciucmy of 
the* ordinary walking step Has the hniUrin system, 
enforced by dynamics to walk m a cc'itam rhytinn, 
accpincd an mtc'rnal systc'in and a nerv'ous organisa- 
tion to meet Hus ihytlim It is worthy of note that 
111 certain cars si'veial dogs and childrc'n have bc'cn 
actually and violentlv sn k and in other cars sjirimg to 
V ibratevvitha diderent natuial peiiod thc-y aie immune. 
Shall we, disagrc'cmg with Shyloc'k, say, '' It is not 
then humour, but thc'ir natural Irecpieiu y ” 

H S RovvF.nn, 

Hirc'ctoi of Resc'arch, 
Rescvirch Association of Hiitish Motor 
and Allied Manutacturc'rs. 

15 Jioltoir Road, W 4, September 20. 
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Vegetable Rennet. 

I HAVE been endeavounng to make a list of plants — 
]ca\’cs, ll(nv('rs, set'ds, eb - used in various ciiimtries 
for coagulating milk in plate of rennet, obtanu'd fioin 
the sloinatlis of young auinuds , and 1 shall be glad 
to learn of any additions that might be made to the 
follouing list —(jalinni rrnini, W'llJiania (-(Vig/i/nns', 
J'icit'i (.aufd, Cvuara caii/iDitiilu^, ('vhiiki s(t>fy)i!us, 
i ardiiits nutans, i niru^ }>cui'ilutu\, Dtosnra f^iHuta, 
Daiiiya Siramonutni, Pi'^uni sutuniin, Luf^inu\ hirsutu^, 
Runuis hirsuhfs, Rinf^)iiLula vii/gan^, hiuas i<’p>ha- 
loti"^, Croiataria JRiy/iui, Rltazva stmta and Slirhlus 
a s pey 

W'lth regard to some of the jilants named abo\(‘, 
1 would not(' that tlu' leferences .in' not veiy clear <is 
to tlieir use lor milk loagiilation Anv intorm.ition 
as to plants used in lormer da\s or at tlu' piesent 
time would be wi'lcoine and useful A Hindu, also 
an orthodox Jew, (annot touch, 1 nndei stand, a milk 
prodin L that has been coagulated by leiinet obt.imed 
tiom a calf’s stomadi, and must theiefoie nsi* a 
ceget.ibh' coagulant, and 1 believt' that theie are 
othei laii's m other parts ot the woild wlin h use 
vc'getable (oagulaiits So fai as 1 .im aw. ire, an 
approximately compU'te list of plants used m \ .irions 
paits ol the woild foi (.oagulating milk floes not exist, 
and where a leh'rence is found, (h'tails given an* 
scanty as to part of plant list'd, its prepaialion, and 
metliod ol use K H 1 i.K/IcK W'am \c i. 

4 Iwist drove, Cardiff, Sc'ptcmbei jo 


A Question of Nomenclature. 

Ix his notne ol Mr S () llaves’s “Switching 
I'Ainijunent for i'owc'i C'ontiol ’’ in NaiurI', ol 
Septembf'i i(), p 3 / 4 , \our lexitwer, comnn'iiting on 
cuircnt \mei icaiK'sf', sa)s '‘Flectnc'al I'ligineers 
talkf'd about ' omnibus bars ’ thirty years ago, it then 
becanif' ' bus bais.’ and now app-n'iith it has become 
‘ Inissf's ‘ “ Webster, who may be coiisidf'ted as 
an authoiil\ on the l.mguage of that great nation, 
delines .1 buss as “ a kiss , a rude or pla\lnl kiss , a 
smack,” and ciuotes Herrick to the ellcft that 
Kissing and Inissmg diher bolli in this, 

^\'c bliss our w'antoiis, but oui wi\es w'c' kiss 

So that although ui both ” bus bats ” and ” busses ” 
tlic'ie is intiiiiate contact and at time's elc'ctiieity 
ixisses. It ('an scaiceU lie said that the two teimsaie 
\ noiu moils Noi c .in it be s.iid that the' ml lodnc tion 
ol suc h terms into ('lectiual enginc'c'i iiig is to be 
commended h’ H M\siirs 


Capillarity. 

In a letter 011 capillarity in N\ii. rk for Septc'niber 
lb, ]:• t 77 , ^b- Wilson 'r.i\ lor shows how ditlicnlt it is 
to account on ])li\si(.al grounds lor the phenomena 
exhibited by liciuid films 

It nia) not lie 01^*01 place m tlie ciic 11 instances 
to lefer to li\mg Langmuir’s \iews on tins sub)c'(t, 
givc'u by him m a jiapei on “ I he ( onsljtntion ami 
I’uudameutiil I’loperties of Solids and Li([uids H 
Liciuids” ( \m ( lu'in So< ,\ol xxxix . Seplc'inbei 0)17, 
p iSyj) Langmuir cites a fc'w ol the c.ises in winch 
the' fore c's bc'twi'C'ii the molc'c nies haxc- been considc'red 
to bc' radial foices whic'h \arv solely as a Innclion of 
the distance between molecule's in all tlu'se case's 
the incx’stigator has considc-rc'd the phenomc'na to 
be physical 111 nature He thc'ii goes on to rc'inaik- 
“ 'I'lie chemist, on the' othei hand, in stmh'mg the 
propel tie's of mattei, nsnally employs totally clillen'iit 
methods He is often most interested in the cpialita- 
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tive aspects of the jnoblem, and the c[uanlitati\ c* 
relationships aie nsualh limited to those deducibU 
from the law of multiple combining picipoi (loiis, llu' 
law ol mass action. 01 the' piiiuiplc's of tlieimo- 
chnamiLs Wlic-n the* chemist does c'oiisider tlu' 
forces acting betwc'c'ii .itoiiis and molecules, he does 
not look upon these' .is lone > ol attimlion between 
the (('litre's ol the inolc'c iiles, but he thinks i.ither of 
thespecihc uatnie ot the- .itoiiis foinimg tUc' molecules 
.iiid the manner in wln<h these atoms are already 
eombmed with eac'h olhet lie thinks ot molc'ciilcs 
as c omplex strnctuies, the dilh'i c ut poitionsol which 
can ac t c'litirely dilfeienl ly towaidsau\ givc’U leagent 
l''uitheTmore, he consulc'm th.iL flu' toices nn’olved 
in chemical changes have ,i range ot action which is 
usually milch less than the diauictc'i of ,1 molecule, 
and jK-rhaps c'ven less than that of an .itoin 

Wh.it has bc'en teinu'd the ( lassu al I heoiy of 
snilacc' forces h-is pioved iisclul in its day, but it 
nnfoitnn.itelv igiioies ('luinual iijiniitv 

k M Dll- Li.v 

iintagil, l\('w' (iardc'iis koad, Kh'w, Suriey, 
Se[)teinbci 1 5 


Lead and Animal Life, 

Dr (>\RRKn's communK .ilion in Nviurf of 
Sc'ptcinbei it), p pSo, on the c Meet ot a k'ad s.ilt on 
Lepidoptc'i'oiis laiva', is ji.ii I iciilai Iv mteiesting to one 
who has bec'ii woiking on an alhcsl subjc'ct kecent 
m\ esligations ol my ow n on the lamia of lead-polluted 
stieams m Noith ('aidigiinslm (', a^ ic'portc'd at the 
Hull meeting of the Ihitisli Association, ])i)nil to the 
prc'sence ol dissolvc'd k'ad sails in these' rivets as 
distmctlv nnmical to the' cupiatu jiopulalum, m 
particular to the' kuvai of (c'ltain insc'c t-groiijis, such 
,is 'I lu hojrtc'ta, which aie noim,dl\ iion-c'vistcnt 111 
thc'sc' stre.ims, though w’ell r('[)resc nted in their 
neigh boms 

I he t.ise of fattening of Weaidalc' sheep on lead- 
pollntc'd pastures ma\ perhaps ]irovid(' a par.illel , 
while It Is cjuite possible lh.it small close's of lead may 
h.ive a tonic eltc'c t, cases ol le.id-poisomng piojic'r 
among l.irm live-stock m geiiei.il aie 1 omnion 111 
cert.iin districts (sec' ,i papei on “ Llinnbisin in N 
C'.irds ” by 1 C Moig.in, foiiynal nf U C IF A^yu ultuyal 
Dept , r<)i5), .111(1 iisiuillv the' poisoning is ot the type 
known as “ c liionic,” the c'llc'c t being slow ,ind cuinii- 
l.itivc, .IS is also c'stabhshed 111 the case of lead- 
poisonmg as an industrial dise.isc' It would be 
inlc'resting to know whethc'r 1 h' ( i.irrett’s experiments 
have c'xtended ovar mole' than one' gc'neration of 
Lcpidoptc'ra, and whether tlu' lepiodiulive faculties 
weie in .my wav atfc'c ted K (' vRUi mlr 

Depaitnient of Zoology, Unive-rsity College 
ol Wales, Aberystwyth 

Polar and Non- Polar Valency in Organic 
Compounds. 

luhRE IS an increasing tendency on tlie pait of 
org.mic chemists to apply tiic' Ler/i'lius dualistic 
theory, in a moditied lorm, to oig.imc' compounds 
In m iny theoiies of valency, nuliyidual groups ate 
cons, lered to bc more 01 less clcctto])ositive ,or 
electronc'g.Miye, and it is possible to .irr.inge these 
groups, ap})roximati'ly, in a l.iblc' of dc'scending 
elcctiopositiv'e character A difhculty which arises 
m exaniming this concc'ption is to visualise the 
tr.insference of an} thing Ic'ss th.iii one c'lectron 
betwc'en the group and the ri'inamder of the molecule. 
There appeal to be at Ic'ast two kinds of foict's 
operating between atoms in .1 molecule, which can 
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be designated as polar and non-polar. The polar 
character of the valency in the majority of salts is 
delinite , there is experimental evidence for the 
transference of electrons in these substances. The 
non-polar forces are particularly in evidence in the 
linkings of organic compounds, and it is extremely 
unlikely that transference takes place to an appreci- 
able extent here Without entering into a discussion 
of the nature of the non-polar forces, v\hich may be 
clectromagiK'tic, there aie two explanations which 
may be given ot the undoubted positive and negative 
relationships of groups in organic compounds In 
the first place, there may be a partial transference of 
an election betc\een the group and the residue of 
the molecule, or alternately there may be a vaiying 
concentration of polar molecules m the typically 
non-]iolar substaiu c 

I ventuie to put forwaid a plea for the considera- 
tion of this second possibility An ecjuilibrium may 
be imagined to (wist between the polai and non-polar 
substanc es whuh will be ,diec(ed by the temperature, 
solvent in which it is dissolved, etc. Thus, in an 
organic substance AX the e(]uation, 

AX^\X;^.\X 

may rc])reseut this kind of eipnlibnum, and the 
moie elcH tioiiegative the gioup X the more will 
this leaction pioc'ec'd to the right In those substances 
where the stabilitv ot the noii-jiolar .urangement is 

1- 

very great, the occurieiice of both foiins, AX and 

AX, will be jiossible, and m thc‘ present e ot a suitable 
solvent these may give use to tlu' res[K'Cti\c ions. 
'J'his \iew is in agiecmeni witli tlie oceurrence of a 
group 111 some c omjioimtls with an electropositive, 
and in otlieis witli an ek't tronegatne tendenc-y. 
The ease' f)l replac einc'iit of tlie group X by aiiotlier 
group will lie dc'teiminc'cl Iw’ the com enfr.it ions of 
the pol.ir body, the pola' state being tlie actue ioiin 
ol the substiiuec' These eoiiceutiations may be so 
small as to t'seape the ordinary methods of nu'asnrc- 
ment, and yc't be suHieientlv great to c'xpl.nn the 
velocitv of the chemital action. 

W K. O.VRNl K 

l.Imveisity College, (lower Street, W (.'.i, 

October 4. 


The X-ray Structure of Potassium Cyanide. 

Wkiiinc. in a c ontenipoiaiy (J C S , Feb T022), 
Txicliard M Jkizoith gives details of X-ray invi'stiga- 
lions into the' crystalline structure of K('N, and 
conobora tc's the* vic'w expresscal m a letter to tins 
joiiinal (Xviuur, Aug ii, ki’i, vol 107, ]> 715) 
that the underlying slructnie is tlic* face-centred cube 
He gives () 55 A as the' length of its edge, winch agiees 
very well vsitli the 651 A furnished by my' ine.isure- 
ments He goes furthci m that he assigns definite 
positions to the carbon and nitrogen atoms and 
(piestions tlie opinion, exprcssc'd by Langmuir, that 
these constituent atoms of the CN radicle have a 
common outci c'lecLron shell 

Ho/orth's conclusions are, to a ccitam extent, 
based on the assunijition that the relative intensities 
of the spectra would fall oil in a normal maimer if 
thc'* struc ture were (|uitc like that of XaCT, that is, if 
the caibon and mlrogeii atoms formc'd a single cluster 
of elections which uccupied the same ]K)sitioii in the 
KCN structure as the chloniu' atom does m NaCl 
He publishes 110 numbeis repiescnting the obscrvc'd 
intensities, but gives^l.oo : 10 3 as the lelative values 
of the [looj, [ 2ooJ,»^4tid [300] reflectifiiis that would 
be requiied to saLisJ^ tlic reciuiremeiits of his par- 
ticular striictine, .Jfly own measurements gave lSi-17 
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as the relative value to be assigned to the [20(1] 
reflection, and the coiTesponding figure for NaCl is 
20. Now the fact that. KCN has a lower fusing- 
point than NaCl suggests that even at ordinary 
temperatures the heat vibrations arc of unusual 
amplitude, and this m itself affords a ready explana- 
tion of the fact that the intensities of the spectra die 
away more rapidly than is normally the case. Hie 
probable electron distribution in a composite CN 
radicle is another important factor wfiiich would 
cause the normal sei[uence to fall off rapidly 

Bo/orth gives 1-15 A as the distance between 
the centres of the carbon and nitrogen atoms, and 
3*0 A as the distance between either of these and 
the potassium atom. He treats the carbon and 
nitrogen atoms as tliough they were of the same siTie, 
but he does not state wlicther or not the mter- 
nuclci di.stance is to be taken also as the effective 
diameter In one case his figures would give 4-85 A 
as the diameter of the potassium atom compared 
with 4*15 A, which repiesciits, probably to wiLlim 
o*(33 A, it.s value ui tlie other ionised salts 111 which 
it ociairs (VV'^ I.. Bragg, /Vi;/ Mag., Aug ic)2o). 
If, on the other hand, 1-15 A be aca.cpti'd as its 
diameter in KCN — and mcasiiiemcnts on XaCN 
justify this procedure —then Bozorth's figures w'Oiild 
give 1-85 A as the elh'ctiv'c diametcis ot lioth carbon 
and mtiogen ; \V L Bragg’s values are i 54 A and 
1-30 A lespcctively 

Fortunately, there is outside evulenci' which bears 
directly on this cjuestion I^hom viscositv measure- 
ments A (.) Hankme has found (Proc Roy Soc , 
July 1021) that the (AN, molecule bcliavcs m collision 
like two ov'C'rlajipmg hard splietes, cmi li having the 
size of a bromine atom 'Tlic diametci of tlu' bromine 
atom IS 2*^8 A, and that of a r.anginuir (.X radu Ic, 
as provides! by X-ray moasuieincnts, is 2 yo A 

P A (Ajoi'iac 

Research Dept , fbival Arsenal, Woolwich, 
September 20 

Sex Change in Mollusca. 

With refcience to Dr K Sparc k’s stati'inent 
(Naiurs, Octolici 7, p |8o) that the' inak' stage in 
the oystoi is diu' to the loldiu'ss of tlie teinpeiaturc, 
it should be pointed out tli.it 111 vat 10ns h('rnia])hio(bte 
mollusca, such as Helix and Anon, the le.ison foi the 
passage of the iiuhllcTent epithelial cell, eitln'i' to 
oogonium or sperm.Uogomuni, is .it prc'sent unknown 
()kler authois (onsidetcfl tJi.it those ci'lls iieai y'olk, 
or near a sujienor nutrimeiital r.ulius bee.inie eggs, ,ind 
that those less (‘xposi'd to steady' streams ol nourish- 
ment became spermatocvles 

Moie recent work has shown tli.it tlu' maltei is vciy 
deep-seat('d, and such a condiisioii .is I he above 
cannot be taken as representing tlu' real state of atfaiis. 
I have lound that oocytes ajijiear m regions of the 
ovotestis which aie scantily jirovided with yolk, and 
that spc'im cells apjK'ar in regions ru h in niifriinent 
Whether tem[)('rtiture has anything to do with tins 
has not yet been ascertained, but experiments are mnv 
in jirogress, which should settle the (|iieslion 

III the case of Saccocirriis it h.is been shown that 
spermatocytes caught up and oiiielosed m ymlk ei'lls 
have thc'ir metabolism so altered th.it tlu'y assume the 
appearance' ol oocytes, together with nuclt'olar ex- 
trusions characteristic of the typical ooevte 

But in Helix tw'o ejntlieluil cells side by side often 
metamorphose, one into an oogonium, another into a 
spermatogonium, and one seems obliged to hc'lievo 
tiiat factors other than temjieratnre or abundance of 
nutriment arc concerned J BkONTt: (fxTLNBY. 
Trinity College, Dublin Fmversity, 

October 7. 

' 
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The Galactic System.' 

hy Dr. IFari.ow SirArLKv. 


T. 

'' T ''MROUDlTOli'r the known sidm'iil nni\ fisi* iIutc 

^ IS, amon^ matrrial l)0(lR's,an ol)\i()iis assoiialivo 
IrndeniN'. wliu h Wi' sec well illiistratod in mr-tnor 
showers, in satellite and ])larietary systems, in hmaiv 
stars, and iii Iaru,er stellar groups such as the Pleiaeks. 
These N'anoiis products ol !;ra\ itational orderiuj; aie 
('learlv hut parts of still greater systems^ and one ol the 
most fascinating of astronomical studies is to attem])t 
to seek out the strLUture of an all-incliisi\ e sidereal 
organisation. 

It IS pioposed in this ( oinirnmication to flisdiss the 
structure and extent ot the sidereal system as indicated 
hy leient studies of stellar clusters and vanahh stais. 
Afv own ohscr\ ational iinestigations ol these objects, 
and I he di'duetions based upon them,ha\'e Ix'eii mainly 
published in ( 'oiUributions and ('ommuni< ations (d 
the Mount Wilson ()bser\alory ' from 1914 to 1918. 
The present discussion is made in the light ol crita isins 
and numerous tests to whi< h the c'oiulusions ha\e been 
subjc'ctc'd duTing the past lour or iTe years. 

It appears that we have three fmiK'ipal lyjies of 
c'clestial objects to consider- I he ditfiise nebulag the 
staiSj and the nebiike ot the spiral family. Th(‘ first 
two are generally thought to be lelated as parent and 
oflspring 'file stais, baxing formed, as we think, 
out of nebulous jire-slelLir states, ate, apparently, 
largely organised into groups, a (ommon, possibly 
preyailmg loim being the globular duster. It is iiom 
( ombinalions ot these c lusters that 1 beliexe our gahu'tic 
sxslein has dexeloped- From the work on dusters 
liiere can bc' litth- doubt ot the enoimous mass and 
dimensions of the galactic system as coinpaic'd with 
c'histeis and nebuLe Its fl.U lorm and heteiogeneilx , 
Its content ot numerous fragmentarx systems (ojicm 
dusters, xxide binaries, sjiec't rally-similar gioups) of 
apparently clifferent ages and .se[)aiate origins, and 
Its c'ontiol oxer the motions ol llie 1 lusters and near-bv 
spirals, hax e led me lor some yeais to acKoc-ale the* 
liypothesis that the (kilaxy is a growing c'oinjcositc' ol 
disintegrating minor systems 'The (kdaxx appears to 
nil hide all the* c ommon sideieal tx pes, xvith the' |)rob,ible 
exc-c'ption ot most nebula- ol the spiral l.imilx J»ut 
the latter are appaieiitlx' not stell.ir m composition, 
nor galactie m si/e. I think piesc-nt exidence laxoiirs 
but cloc s not c‘sl,\bhsh the ]i\|)othesis that txpical 
spiral nebukc- represc-nt a sidereal ex'olution not directly 
coiinec ted with that ol st.irs 

'I'he foregoing [laragraph max serve as a biic-l 
outline. Some- ol the details max now be coiisiderc-d, 
but, belore proceeding with the cliseiission, I should 
like to point out that the pro|)osc'd mtc-rinc-tations 
mx'olxe the lollowmg somewhat limdamental assunij) 
tions, if xvc- choose to call thc'in assiimjilions . (r) that 
gravitation directs the cjig.inisation and motions ol 
celestial bodies ; (’) that the phxsic'al laws xxc- knoxv 
are etiiiallv x.did in all parts ol the space- with which 
we are familiar ; (3) that the KusselbJuldmgton theor) 
of stellar exolution is correct in its genc'ral tealuies. 

‘ Ad.cjjtcil from an Aadi*-,". given bcfcii- tin; Bntibh .'Xslniiiomn ,al 
Absociation on May 31. 
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I (Vrlainly lhe--c- tlnce aie not seiioiis restrictions. 
On tlie fust I nec‘d inaLe no t cnnnu-nl heie. 'I'he sec ond 
is the basis ol our lulic-l m the gc-ni-i.d iinilccimitx ol 
conditions throughout tlu- stdi.ii sxsiem. It insists 
that our stellar neighboin hond is not opei.Pted bx local 
laws, ft IS ii highlx reasonable but nec essarv assiim]) 
tion beloie we can s.ddx comp.iie the himmositiis 
and other properties ot st.iis near tlu sun with those- 
of stars m distant pails ol the giilactu s\s(c‘m ’fhe- 
third assumption, the- kiisselblulclington ihcoix, is 
not necessarx loi mx conclusions concerning the 
dimensions c»l the g.ilactic s\sii-ni, but is essenli.d m 
|)utting togethc-r the geiu-tal scheme, and also m tixing 
to mlerpiet some anoinahc-s ch the- spiral nebula-. 
We- might call the- exolutioiiaix scheme- the- Lane- 
Lock) c-r - Kitt(-r - Sampson - l-'milc n Sc hw.'ii/sc hild - 
llert/spriing - Russell - Fcldington - jeans - Fggeit 
theoiXjbiit Russell and l-'cldiiiL'Ion liaxc-bc-cn the most 
im|)ortant c-oiitributois to the thc-orx in its ]jte"^ent 
lorm, 

(’oNC 1 RNINc, SrXR ('grSl'J'RS. 

(‘lusters of stars c.m be pl.ic c-d in txvo l.iirlx distmcl 
categories, tlu- globulai ihislc-i.ol which lu-ailx mnetX’ 
aie noxv known, ,md the- opc-n 01 loose- c lustei , ol w hic li 
theic- are sc-x eral hunch c-d 

.Most globul.u clusters (but not c]mle .ill) .ippeai to 
be remark.iblv alike in gc-ner.d stiiictuic- ('ompaic-d 
with naked ex e objects thex aic e\liemc-l) remote-, 
hence- then sl.irs, though .ipji.iie-ntlx xery taint, are 
.ictuallv of high mtimsic himmositx Fc-w stars m 
globukir c luslc-is aie brightc-r I ban I he- elex enth ajiparent 
magnitude, Faeh glcibul.ii chisici c ontains some tc-ns 
ol thousands ot these mt 1 lusic allx' blight st.irs, and 
|)ossiblv.i l.u gre.iter numbe-r of dw.ii Is, wine h at piesc-nt 
aie beyoiul the reach ol oui tc-lescopes Ol high 
importance- is the l.u t that the cluster st.irs .ippi-.ir 
t(» b(- rc-m.iikabix siinii.tr to the st.iis in the- sol.ii 
nc‘ighbourhood m spectial ixpe, colour, x .11 labihty, 
and othei piopc-rlic-s, not w it hsi.mclmg the- muc h higher 
slc-II.ir cknsit X neai the c c-ntrc s ol globukir c lusteis. 

Open clusters arc- ol great x'.uieix 'flu y range m 
bright nc-ss Ironi nakc-cLc-xe sxsli-ms, sue h as the- Hxades, 
to sm.ill, dim groupings th.il 111, i\- be- nothing more 
tiian c h.mc e .iggrc-g.itions ol hunt Milkx' W .ix Mais 
Open clusic-rs x.uy also in ru hm-ss, in .ipp.uent and 
rc-al dimc-nsions, m stc-ll.u coiuc-nt One- |jropc‘rly 
they h.ixc- in common thex .irc- all neai the- ])lane ol 
the Milky Wax The- dist.iiicc- ol the- .ixer.ige open 
cluster IS sm.dler than that ol globukir chislc-is, but 
the detc imination of disl.inces lor the formei is gener- 
ally siibjc-c't to miic'h uiuertaintx This laet is due to 
xaric-t) ot form and content, .incl to the absence- Irom 
open c lusters of pe< uhar tx pe-s ol highlx luminous stars, 
whic h lor globular clusters seixe to clc-teimme position.s 
ill sjaic'e. • 

The estimation ot the dist.iiices ol globular c lustc-rs, 
whieh has be-eii the most imjcort.mt p.irt of the- work 
on the sc'ale ot the sidereal imixc-ise, must be based 
cm the ne-wer me-ihods ot measuring sjj.iee. The xarious 
tngonomctric'.-il methods, when ap])hecl to globular 
eluslers, so tar give neg.itixe results, indicating only 
1 that the distane:es are \c-r) great, 'fhe xarious photo- 
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metru mcthoik that had to ht; developed for this problem 
involve a (onsidcrable amount of photometric, spectro- 
sropif', and statistical detail when put on a quantitative 
basis^ and cannot be fully described in this article. 

The qualitative a[)|ilu at ion of the photometric' 
methods, however, is simple. For example, we need 
only assume that the bri^ditest stars in a globular 
cluster hav^' the sanii' actual luminosity as the brightest 
stars m the solai neigliboiirhood, and we can readilv 
(omputc the clistaiKc nec'c'ssary to give thc-m the 
appaient brightness that is measiued. 

II we admit tlie similaiit) of globular clusters, it is 
obvious that either the apparent magmlucle or the 
apparent diameter can give us the distances of tlu-m 
all when once vve Jiave determined the clistanc'C's of 
those nearer the earth, Jn practic'c the clistanc'es of 
the nearest (lusters have tieen deteiminecl from studies 
ot their variable stars, of their blue stars (spcc'tral 
type Ji), and of their red giant stars ; and checked by 
S[)(xjtroscc)j)ically-determincM;l absolute magnitudes and 
liy means ol the relative diameters. All the methods 
agree in giving distances ol the same order ol magnitude. 
We thus find that the globular clusters lange in distance 
from seven thousand parsecs to values nearly ten times 
as great. Their diameteis are of the order ol a hundred 
parser's. Their brightest stars are a thousand tunes 
as bright as the sun. 

TiiF, Structurk of Title Gai.axv'. 

The result of most inlet est that comes out ot this 
photometric mvesljgation is the enormous dimensions 
of the super-system of globular clusters and of the 
Galaxy, Ome the positions in space arc determined, 
it becomes clear, as liad already been suspected from 
an mspec'tion ol the appaient disiribution of clusters 
in the sky, tliat globular clusters are a part of the 
iMilky Way svstem, They are associated physically 
with the sv stem of stars, nehulag and open clusters 
which is more 01 less syminetric'ally arranged with 
rcspec't to the ccjuatonal plane of the Galaxy. Jn 
measuring the distancc-s of the remotest globular 
dusters, theielore, we are but measuring the depth 
of our own-gaLutu svstem. 'Hiat the Milky Way 
itself extends to dislaiues as great as those indic'ateci 
by the eliisteis is showm by the presenc'e within it ol 
highly luminous lypc"^ of stais with apparent magnitude 
15 and fainU'r, 

It has been known lor many years that globular 
clusiers are not umlormly distributed in galactic 
longitude. They are most numerous along the edges 
ol the southern Milky Way. That one-sided distribu- 
tion IS now rc'cognised as an indieatioii of the siiiTs 
very eec-eiitrie [losition in the gahu'tic. sy.stem. Jn this 
same southern part of the sk)' we find the densest 
gaku'tic star-elouds and the* grealc'st frec|uency of 
hunt novie and of other tvpes ot distant ohjc'c'ls, 
which IS but turlher evidence o! the greatc-r depth of 
tiici galactic system m the clirec uon of Sagittarius. 
Also in tliat general direction are some obstructing 
dark nebul.e, which mav be wholly responsible for a 
peculiar phenomenon m the distribution of distant 
globular dusters, that is, m their seeming absence from 
regions very dose to the galactic plane. If the ob- 
structing material were removed, w^e might see, near 
the galactic plane, clouds of faint Milky Way stars 
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still more dazzling than those observed, and globular 
dusters still more distant than those now known, and 
hence find that the greatest diameter of the galactic 
system is even larger than the value now’ assigned — 
approximately 100,000 parsecs. 

'J'he observable d)'namiral relations within and 
w’lthout the Milky VVay arc suggcstiv’e of its origin. 
No open clusterh have yet been found outside the Milky 
Way region, Imt hundreds arc known within, Noith 
and south of the galaetie [ilane the globular dusters 
arc equal in number, and their distances from the plane 
are much .smaller than the greatest diameter of the 
system. Their velocities, so far as now known, are 
liigh. Many are approaching the galactic plane with 
speeds that Soon must bring them to it. Their present 
positions and motions make orbital motion around the 
Milky Way improbable. From the present evidence 
as to mass, velocity, and distrilnition, there can be 
little cloiibt but tliat the knowm globular clustc^rs pass 
to and fro through the star fields of the galactic system, 
notwithstanding their observed avoidance, apparent 
or temporary, at the present time, Ev^cry passage 
must reduce the velocity and alter the form. The 
hypothesis that these globular clusters are being 
diverted by degrees into galactic regions, and gradually 
robbed of their stars, is upheld by observation and is 
not opposed by present dvnamical theory. Although 
we see lew intermediates between tlic globular and 
the more typical open ('lusters, many ot tlie character- 
istics ol the open groups strongly support the suggestion 
that they are the remnants ol globular clusters or of 
other systems that have been assimilated by the 
iiicomp<irahly more massive galactic assemblage. 
Nearly a dozen “ moving ” clusters, comprising thou- 
sands of members, are recognised among tlie stars 
within seven hundred light-years ot the sun. 

Two important theoretical researches by '•Jeans are 
ot much sigiiificaiKe in this view of gaku'tic stiucture : 
(i.) the form resulting from the interjienetratiori of two 
('lusters,^ and (11.) the necessity, in accounting for the 
present orbits of long-period binaries, of assuming 
their lormer existence in a ituu h more compact stellar 
field than now exist.s in the solar neighbourhood.'* 
The high stellar frequency near the (cnlre of a globular 
cluster w'ould eerlainly supply conditions iavourable 
for modifying orbits, and it also might aid in explaining 
the origin of long-period binaries vvhicli is not other- 
wise accounted for satisfactorily. 

The determination, With the aid ol rluslers, of dimen- 
sions for the galactu' system mu('h larger than had been 
('learly indK'ated by studies of the nearer galactic stars, 
led to a further examination of the stellar distribution 
in the .solar neighbourhood. Tiic hypothesis that the 
gaUctK' system, us w’e now know it, lias developed 
from the ('ombinalion of minor groups, suggests that 
the brighter stars near the sun may to a large extent 
be members ol a local system that is imbedded in 
and moving through the gener.il star fields ol the Milky 
Way. This condition ai'tually appears to be the case, 
and hence the results on galactu' dimensions, from 
clusters and from the nearer stars, do not conliadiet. 
Stars of spectral l)'pc 13 down to the sixth apparent 
magnitude seem to be almost exclusively members of 
a local cluster or cloud. Jlrighter stars of ('lass A are 
also affiliated with the same system.® Probably all 
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the other types are to some extent involved,® but 
for them the disentanglement of local system and 
galactic field is more difficult. 

Quite analogous to the phenomenon of the Milky 
Way, the projection on the sky of the faint stars along 
the central plane of this local cloud gives rise to a sort 
of secondary Galaxy," the brighter stars ot which 
coincide roughly w'ltli the Herschel-Gould belt. The 
distribution ol the b stars indicates that the dimensions 
of the local system are large compared w'lth those of a 
globular cluster ; the local system is also more oblate. 
1 believe it can be better compared in dimensions, and 
possibly in form, w'ith the Magellanic Clouds or with 
the distirutly delimited small star clouds ol the Milky 


Way. The various phenomena of star stre<uning aic 
undoubtedly connected with the motions of and within 
the local system. Probably a number oi our brighter 
“moving” clusters should be considered sub-systems 
in the local cloud, latlici than independent systems 
which for the time being aie near at hand. 

(J'o he iouliniicd.) 
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Transport of Organic Substances in Plants. 

By Prof. 11. If. Dixon, Sc.I)., F.R.S. 


A mong physiologist . s the usually accejitcd view is 
that organic substances are distributed through- 
out the plant by means of the bast. The wood also 
acts as a channel of distribution for these substaiu'Cs 
to opening buds and developing leaves, especially in 
spring vvlien root-pressure is active. The sap ol 
bh'eding contains apprei'iable quantities of these sub- 
stances, and their di.slribution to the developing buds 
m spring by means of the wood was recognised by 
llartig and Sachs. 

This iqiward transport of ('arbohyd rales in the 
tiacheie seems to be accompanied with .smaller amounts 
of proteins, 'rhiis Schroeder .showed that the (|uanti(> 
ol proteins in the bleeding .sap rises and tails with the 
quantit> of sugar. 

This \ iew that the rising current in the traehcie ('ariies 
organii' substances in it and distributes them to the 
growing regions has lately been impugned. It was 
pointed out that in many ca.ses, ringing close below the 
terminal bud picveiits the development ol that laid 
beiause the wood is unable to transmit suffidenl 
supplies of organic substanie. As Strasbuiger has 
already shown, tins interpretation rests ujxai the 
fallacy ol su|)posing that the removal ol the bark a.s 
hir as the cambium leaves the wood uninjured As a 
matter of fait, mii roscopic examination ol the w'ood, 
from which the outei tissues have been stiipped, show.s 
that its trachciC soon become blocked with air-bubbles 
and with substanies piobably exuded into them and 
their walls dining morbid changes m the cells of 
the cambium, in the cells of the nicdullarv r.i>s, and 
in those ol the wood-parenchyma ’I'he blinking is 
accoiiqianied with discoloration, and is most apparent 
in the outer layers of the wood. It is only leasonable 
to sujipose that the cTllcieiicy of the trachem as channels 
of transmission is .seriously inijiaired even before theie 
is visible evidence ol plugging. 

It IS evident th.it tins clogging mav ai t ditfeientially 
on the water and the substances carried in it. In the 
first place, the whole i ro.ss-section of the wood is avail- 
able for the transport of water, while probably the outer 
layers are mainly utilised by the organic siibstaiues 
Further, colloidal dep(»sits in the walls, and ('specially 
in tlie pit-membranes, would obstruct the passage 

' From the prcsidmti.il address delivered to Section K (Uotaiiy) of the 
UritisU Assouafiou at Hull ou Sept, 7* ' , 
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of organic substances much moic than Ihcv would 
the water which tames them Tlitse i on^iiieratioiis 
readily explain how it is that, while the water-siijipiy 
to tile buds ol ringed biam lies is adequale, the supply 
of org.mie substanee may be defini'nl. 

Apart, then, from the veiy slow movement of oiganie 
sulrstanees liom tell to i ell. there is vciy cogent c\ idciK'c 
that their upwaid motion is eflci ted in the traehcaj 
ol the wood. There is no reason to believe that during 
this tran.sport the walls or pii-niembranes of these 
trarheiu ojipose the pass.ige ol tlie dissolvTii earbo- 
hydrates or of the sinqilcr proteins any more than the 
water which convTvs them, lli'ine the veloiity of 
transport ol these organic siibstames js that ol the 
transpiration current, and (he amount lonveyed in a 
given time depends on the v'clocity ami i oneentration 
of the stream. 

'I'lie tians[)ort of oiganie siibstames in an upward 
diri'clion in plants is seeondiirv, lor, as is well known, 
carboh\drates leitamly, and proteins most piobably, 
are manulactured only in the upper green parts of 
plants— principally in tlie leaves, and must lie trans- 
ported m the fii.st instame bai k iiom these to the stems 
to be distributed to the growing regions .md to the 
storage oigans 

This vH'vv that the clianml loi the backward and 
downward movement of oigaim siibstant es is afforded 
b) the bast received great su])|)otI from ( /a|)ek\ work 
published in 181)7 B\ see lion of the londucting 
trai'ts in one lull ol the jietiole he .showed that depletion 
of the corresponding hall ol the blade was delaved. 
lie <ilso showed that onlv where vertical bridges con- 
nected the upper and lower portions of bark m ringed 
steins well' the eftects ol ringing nullified Oblique 
and /ig/ag bridges .ire ineffective. 'I'liiis transverse 
corivcyame in the stem is negligible, d'he parallel 
.md longitudinal ari.iiigemenl ol the elong.iled elements 
ill the bast seemed to him to jirovide adequately fur 
the oliserved longitudinal passage Then narrowifess 
and large eolloid content did not [iiesent them.selv'es 
as diffiiulties. F/apek also leeoided the observation 
that the blades of Daves, liie ]ietii)les of vvhieli had been 
killed by jaekcting tliem with ste.im, did not become 
emptied of .stanh. Simil.irly, when tlie petioles were 
killed with t hloroform-v'ajiour, depletion was arrested. 
Again^ anscsthetisution of the petiole, by surrounding 



54 « 


NATURE 


[OCTOHKK 2 1, 1922 


it with ;i ujitcrN solution of chloiotorni, dcluvc-d 

llu (iH.ippcar.irK c ot si. in h 

C/apck formed no definite llieory as to how orpamic 
siilisl.im es were ino\efl in the hast. Tie was sure that 
the transport depends on Iimiili jiiotojilasin He ehd 
not (onsidii that the stnaiminLi of nrotoplasin (oii- 
trihiili d inatei ial]\ to the motion, seeinti that stieamin,!4 
does not o^iur in mature sie\ e-tiihes He te^airded 
the site e-tiil)( s as the most important elenunts in the 
transmission of these siihstam es. Ixa .mse the deposition 
ol ( alius in the sic\ e-plati's sMidironiscs with the 
stopp.iLie ol ti.inspoit I'lie tiaiisport, .iKonliiift to 
him. is not sim[)ly diu' to diffusion He supposed the 
j)roto|)lasm to take u]4 the oi<;.iim siihst.imi's .iiid pass 
them on 11 rlillusion do( s not aei ount toi the pa.ssa^^e 
Jrom one paitale ol piotoplasin to the m‘\t, it would 
seem that \\e must suppose the on;. mu siihst.iiue to 
1)1 piojiM led horn one to the ollu 1 . 

These ohseiw ,il ions .md tluir interpiet.ition h) 

( /.ipek lane stnnythened the opinion that the hast is 
the ( hannel loi tlu dowinvaid trans|)ort ol orL;anu 
suhst.uue*: It is remaik.ihle how' little weight has 

heen attai lied to the dainamn.i; ( nlu isiii ol C/.tjiek.s 
\iew'> h\ Dele.mo, rspefudl) as those M(‘Ws .ire so 
ims.itisfai toi \ tioiii a plnsual point oj \ uwv. 

'I'he hitter .uithoi showed tliat it is inadmissihlc to 
eompaie externalh similar le.nes, whu h olteii hehave, 
so fat as depletion is loiuerried \eiy dissimilarl) He 
also pointed out tiait without am e\[>ort a le.il naix' 
he dejileted ol idl its stanh within thirtv-J'n e hoiiis, 
and partialK .mtu ijiated an c‘\treinel\ interesting 
rei ent ohseiw. ilion of \lolisi h -nameh , that lr.ins[)irin!4 
halves lose then (Mi hohv di.ites nuu h more rapidlv than 
those the tr.iiispiration fioni whu h is i hei keil h\ heinu 
suitounded with a satmated atmosphere .Ne^leit of 
these fai'ts led ( V.iiiek into erioi Hele.mo .dso showed 
tluil orp;anie siihstam es eontiniie to leave the blades 
evi'ii altei the jietioles li.tve heen killed hv' heat or hy 
ehloroform-vapour The late of de])letu)n is reiluied 
hy the lormei a^int to .ihoiit one-thiid. <md hy the 
latter to one-h.dl It this ohserv.ition is siihstanti.ited 
it would slu)w th.it the intervention ol liviii}; elements 
is not essential loi the transpoit He further found 
that the hlades .itt.uheil to petioles whuh wete sui- 
rounded hy ( hlorolorm-w.iter lost their slaii'h more 
(jUK klv th.in those immeised in water 

'I'he I ontradu torv t oni lusious of C/apek and Deleano 
urymiitly (all lor .1 reim estimation ol the points at issiii'. 
It C/.ijK'k’s work holiH m*’**d, we shall h.ive to remard 
the hast, <ind espo ially the sieve tubes, .is the (hannels 
lor the tiaiispoit ol ormaiiu siihst.ind's h.uk from the 
leaf-blades where thev .ire m.muf.K tured. and we must 
look for some hitheito undreanied-ol method of trans- 
mission throumh these most unlikelv'-lookinm < onduits 
On the other hand, if Deleano’s < om lusions aie borne 
out. we should admU that pioinpl.ism is not net essary 
for the transpoit, and we would tmn to a de.id tissue 
as.lurmshmm this ehannel 

So far as 1 am awaie none of tiu' e.irher mvTstimators 
made any cstim.ite either of the aOu.il quantities of 
ormanu material which are tramj)orted or of the 
velocities of flow in the ( hannels which .ire ne(Tss,ir} 
to efieet this tiansjuirt 

We may .ipproaeh this piohlem from two opposite 
directions — (i) hy dealing with the ainomit of orgame 
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.SLihstanee aeeuinulated in a given time m a storage 
organ, or (2) hy using the amount exported from an 
assimilating organ. 'I'he cross-, si'ct ion of thi' sujiiiosed 
(h.mnels ol tran.sjiort and the volume ol the solution 
eontaining the suhslames in each lase will give us the 
other ne( essarv (kita, 

k'or the first method a pol.ito-tuh(_r will liirnish .in 
example. One weighing 210 g vv.is loiind attaihed 
to the base of a plant hy <i slender hr.im h about o-iU ( m. 
m di.iinetei. In this hrandi the hast had .1 tol.d 
( ross-se( tion of 0*0042 ( m.- 'J’liis figiiie is .1 m.iximiiiii , 
no allowance w.is made for the i ross-sei lion ol ihe 
(wll-w.tlls, or lor am noii-funi tional elements m the 
hast 'I'he < ell-wails would oeeupv prohahlv oiie-lillh 
of the ( ross-sei tion ol the h.ist i\ow il the h.ist 
cxdiisivelv furnislied the duinuel of downw.ird trans- 
port. all the ora.uiK' suhslaiu e in the potato must hav'c 
passed this cross section during the time ooiipied in 
the giowth ol the pot.ito One IuiikIkx! da\s would 
he a lilier.il allovvanee. Ai'i'ording to .malvses more 
than 24 per ( ent. hv weight ol the potato is i omhiistihle. 
'J'heretore we must assume that (luring this time more 
ih.ui so g. ol varholivdiate has passeil down a (onduil 
h.iving a (Toss-sei tion ot 110 more than o*oo|2 eni.“. 
'I'lie avei.iae eoneeritiation of llu' solulion e.irrving 
this siihstanee loiild sianelv h.ive hei'ii .is niui h as 
10 per ( ent (2*5-^ per (cnt would he nioie probable; 
the ( om ('iitralion ol sugar 111 bleeding s.iji is mm h 
below this figure, ami seems never to reach | per ( ent ) 
Assummg, however, this ( om eiUr.ition, the volume ol 
li(|uid lomevmg 50 g must have heen soo ( m .ind 
this (|iiantitv must have passi'd in 100 d.ivs 'I'lieie- 
lore the aver.ige veloiity of How tliroiigli this londuit, 
having a cros.s-section of 0*0042 im -, must li.ivc' heen 


, / e. neaih so ( m. i)er hour 
0*0042x100x24 ' * ^ 

P)V the seiond method we arrive at a difleient figure. 


Vkuioiis investigators, from S.k hs onwards, have 


measured the rate of photo-sv nthesis pi'r s(|u,ire metre 
of leal per hour. Imder the most l.iv oiir.ihk* ( ondilioiis 
the amount may .qipro.ieh 2 g.. and it has hei'ii esti- 
m.ited us low as o*s g. Taking brown .md Morris’s 


deteimin.ition ior Th/IwoIiiiii iiiufiu, ti.imdv, 1 g per 
s(|uatc metre jicr hour, and assiiiiiing one thud ol th(‘ 
( aihohvdrate formed is used in resjm-.itioii in the le.it, 
we find that a le.it of 46 ( m - m.iy form (h.iiing l( n hoiiis’ 


sunshine 0*46 g , dining flu' twent v -four hours one- 
tlurd of this will he respited, leaving 0*41 a to he 
f r.uis|)orted from the le.if I'he volume ol the solution 
(ag.im assuming a ( oneentration ol 10 [ler (cnl ) will 
he 10 (in * 'I'he < ross-se( lion ol the h.ist ol the 
bundles in the petiole was 0*0004 (m“, lliendore the 
v'doiity ol How, if the h.ist was used as the ( hannel of 


transport, must have tu'cn 01 140 (.1 11. per 

‘ - 0*0004 X 24 ^ 

hour 

Similar figures to these were derived using me.isure- 
ments obtained from a number of [lotalo-tiihers and 
ftom various leaves. The velocities indKated, even 
assuming a com entration of lo per cent., la) in all 
(uses lietwcrn 20 cm. and 140 (in. per hour, 'Flie.se 
figures aie m agi cement with those arrived at hy Luisc 
bir( h-Hirselifcld, as to the weight of organic material 
transported from le.ives. 

A flow of this rate through the hast seems (juite 
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inipossihlc. Tlu' narrow tr<ins\ (.‘rsr .seclion ol its 
clcnK-nts. tha frnjiu'nt o< currcnre ol tran.svorse walK, 
and lilt' linint; ol jiroloplaMn and lai^c prottan contrnts 
jjra(titall\ [irt'chidc tlit mass inotcmnit ol lujuid 
throiii 4 h tins lissiK- If wo iitKiumo the (1ou icsliutod 
to thr sR‘\ i‘-tul)(‘s llu“ \t‘lo(it\ must he ( 01 rospondm^K 
iiK'icasod. and the ('m ('ssi\ oh lino sio\ r-jxdos, more 
or loss (om|)lotol\ o( ( miiod l>\ ( olloidal ])rotoiiis, miisl 
ho ro( konofl with. Simplo diffusion, as (Vapok looon- 
nistd, laniiot aooount lor tlio tiaiisporl, and tlu 10 is 
no loasoii t(» suppose that adsoiption on the suila< is ol 
the ( olloid (ontonts ol the sio\o-liihis i an inuoaso 
the \olo(it\' ol dilfiision, as Alanj^hau sua,L;osls 

As soon as one realises the Milunu' ol ilio solution 
wim h lia.s to ho Iranspoilod, and the \olo(it\ ol Iho 
How that this 1101 ossitiitos. one n.itui.illy tuiiis to 
(oiisidoi il the o|)on lapilktiN tuhos ol the wood mas 
not ho utilised <is i h.innols ol trans|)oit DoKmiio's 
result s, mdi( at my that Iho dojilot ion ol leas in i out mu os 
o\on alter the lismy okmoiits ol then petioles base 
heeii killed, .su|)i)orl this lonjeituie. 

'I'he emphasis vvhiih has heen laid on (he lundion 
ol the wood as prosidiny ,1 t haimel loi the iipwaid 
movement ol w.Uer usiudls' ohsi ures its luiution as ,i 
downward and haikward I'liannel also. Mails e\|)eii- 
menlers, howeser. fully leioynised th.it, under eertam 
( oiiditions, the i urrent in the wood nuu’ he leseisul 
'i'heie IS, ol louise, reeent work also showiiiy this 

I e\ ersed < 111 rent 

liy ine.ins ol <in eosm solution this nseisal ol the 
tianspiiation I'liirent may he sers easils deinoiistiated 

I I the ti]) ol a leal ol .1 yrow my [lot.ilo-pl.mt is « ut under 
eosm solution, the i oloiired solution is sers (|ui( kls 
drawn h.uk into the ti.uhea’ ol the loiiduitmy trads 
ol the leal , from there it passes into those ol the 
petiole, and makes its was not oiils into the ujiper 
liranihes .uid leas is. hut also jiassmy down tlu* sup- 
poitmy stem m.is (om|)le1d\ injed the ti.uhe.eof the 
tiiher, and Iroin theme jias^ ii|) into the wood ol the 
runamiiiL; haulms ol the plant Its p.issayi is ('ntiielv 
m the tradu ,e ol tlu wood ol the i ondudiiiy tiai (s 

Another sers stiikmy espiiiment mas he (.iiiu'd 
(Jilt ssitli the imp.ii ipmiiati leal o| Sanihtfin'^ ///yo/ 
Its jietioh is split lom’itudm.ills lor a lew (eiitimdres 
and hall remossd. Tlie rem.ammy h.ill is vd m n 
solution of eosm. 'i'lu' solution is r.ipidls di.iwn iij) 
the wood-< .i|)illaries ol the mt.u t h.dh|)etiol< .ind soon 
.ippe.iis m the sciiis ol the pmn.e on the s.inie side ol 
the le.il, hiyiimmy with tlu lowest, .iiul m.idualls 
workiny up into the ujjpei ones. Km. ills it .ipju.iis 

III the teimiiial piim.i. All this while the Sdiis ol the 
jmni.e on tin other side lem.iin niuolomid \ow. 
how es ( 1 , the eosm hey ms to di htiiu h into 1 hi base ol 
the uppeiniosL ol these pmn.e and spieads tlnonyh its 
sems , tin. ills it m.ikts its was down the oflsule ol the 
rai his to the h.isi-s ol the lower pmn.e, and Imm them e 
•spie.ids into then sems. In this (.ise we see siys 
(leails' how ti.ins[)U.ition .iduates .111 upw.iid luiient 
on one side and .1 dosvnward iiirrent on the otiui It 
is mteiestiny to note th.it if the teimmal pinna .uid its 
.st.dk IS lemosed the eosm does not .ippear m the pmn.e 
ol tiu' siioiul sidi , 01 onls .liter .1 <'onsidi i.ihle lime, 
svlien the sm.ill .in.islomosiin; londuitiny Irads aie 
utilised. 

Kuisc Birrhd lirsi'hfeld also desinhed recently mans 
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experiments with herh.ueous .uul woods jil.ints. (r.u my 
the path ol the lesiised luiient hs me.ms oJ hlhmm 
nitrate and eo•^m 

In all these i.isis (he tiimion ol the s.ip deteimmes 
the How liom .1 soun e w hei< s ei situated, .md It.mspii.t- 
tioii horn the le.is es, 01 p.u Is ol |( ,i\ i w he h .11 e not 
supplu'd with .luinid w.iti 1 horn without, di.iws the 
w.iter throuyh the pi. ml .iloiiy the i h.nneh ol le.lst 
resist. im e. Hem e it is ih.it il the 1 ut si m ol .1 I.itei.il 
])mn.i |)iosides the point ol inlis, the solution lu.is 
p.iss h.ulvw.iids m somi ol tlu (ondmtiiiy tr.uhe.e. 
le.is my otluis (|iut( iimoloiiied so th.it some ol the 
sems onls ol the lunn.i aie m|eded I lu mieded 
ti.ids himy (he solution down the i.uhis .uul petiole 
I into (he stem, w hile .1 lew 01 m.ms . .m tlu i.isem.is he, 

! rem.im filled with (ohuiiKss lujUid. piesuin.dils the 
t s.ip di.issn upwaid to suppls tlu li.iiispinny suil.ues 
j ol (he leal (ieneralls tlu (olotiiid lujuid des( ends 
.in .ippiec i.ihle disl.uu e 111 the tr.uhe.e ol tlu stem 
In lot e It hey ms to ris(‘ m the .isi eiuliny 1 in 1 eiil . mount ■ 
my to othei Ir.mspniny le.isis \s .1 mlo .iiU'i some 
lime dependmy on the r.iti nj ti.nispu.ition .uul the 
.nnoimt of w.iler su|»plied h\ tin loot, the piesemi' 
ol the ( olouied lujUid m.is he di nionst i.ited m ( ei t.im 
(oiUmuous senes, or til.munts ol li.ulu.i m scs'ei.il 
himdles ol the lowei p.iits ol the stems Smiil.ii Is . il 
tiilu'is 01 ihi/omes aie priseiit, i s.imm.ition ol lluse 
p.uts, .ilt(i .1 suil.dde mtiis.il, will show ih.il imms 
ol their III. imeiils ol ti.ulu.e.iu mjciled Me.inwhile 
the paits ahose the siipplsmy h.d hediiiie (oloured. 
.111(1 It will he seen th.il tlu dislnhution ol i oloured 
till! he. e Is de( ideil hs tlu .in.ilonm.il ( oimexions ol 
those (il.inieiils ol ti.uhe.e sslmh (onsiw the (olourid 
luiuid (liiedls Ikuu the point ol siippls tluouyh the 
[n lioK to the stiin In tr.u my tlu p.ith ol the solution 
oiu' Is impiissed with tlu hut th.il th(‘ p.ith ol k'.ist 
resist. uu( Is hs no me.ms .liw.iss the shortest path 111 
the wood 'li.iiissiise motion .uio.s ses(r.d li.u he.u 
seldom o((Uis. .md the sep.it. ite hne.u sines ol i on- 
dm liny tr.u lu a .ire pi.u tu .dl\ isol.iled lioin e.u h other 
lati'i.ills Ihre we m.i\ rn.ill Sti.ishiiiyer's esperi 
meiits showiny the sers yieat iisisiame olhud to the 
How ol w.iter m .1 Iraiisseise iIiikIioii m the wood 
ol liees This isol.ilion ol the si p.ir.ite fil.tmenls ol 
tiai lu.i' III tlu le.d and m the stem en.ihles the tension 
(hselopcd hs the tiaiispiimy lells ol the le.ises, while 
It r.uses a (olumn ol water m om* sera s o| Uai he.e, to 
dr.iw down a solution m .1 luayhlxmi my lil.imeiU ol 
li.uhi.e teiinm.itiny .ihose m some loi.d suppls II 
the .in.ilomu.d (onneMon ol the two si ties is loiated 
111 .1 suht( I r.mean ory.ui the ti.u lu .e ol the suhli nanean 
I oryan m.is he< ome lilKd Irom th.il aippls. 

.So l.n tlu esidiiue ol lesemed (loss m the w.iter- 
('omhu tiny tracts wlmh we h.tse heen lonsideriny has 
Iki'II derised hoin jHants under .ulilui.d loiiditions 
pl.mts the I ondiK liny t rai is ol s\ Im h h.is e Inen i ut into 
and olheiwise luterlered with Is iheu .ms es idem e 
th.it resersal ol the tr.mspu .1 turn ( 111 1 e nt norn^.dls 
o((urs in uninjured jilants 

.Some reeent ssoik on the t i.msniis.,ion ol stimuli 
si'ems to me to mduate that lluse reseis.ils aie ( on- 
tmualls (Ktuirmy m norm. ills yiowmy |H.mts. 

'I'he first pied ol woik to wJiieh 1 would direct 
attention is that ol Rina on Mimos.i It has lony heen 
knossni that the ^timulu.s svim h lauses the Inkling ol the 
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piiimilcs and tlie bending of the petioles of Mimosa 
(ould tra\'erse portions tif tlie [letioles or stems which 
had been raised to .su('h a temperature as would kill 
the living elements in these organs. Notwithstanding 
that observation, Ilaherlandt’s view, that the stimulus 
is transmit led as a wave of pressure through certain 
tubular elermaits of the bast, was geiwrally aeiepted 
as the least, objeetionable of any ol the theories vvdiieh 
had been put loiward to e\j)lain this transmission. 
Rirea saw' tli.it, among other diiru ullies, the .slowness 
of transmission never more than 15 mm. per second 
--was a grav'e objection to this view. Accordingly, 
working w'lth a woody sjiecies of Mimosa -Mimosa 
Spe^az'iinn lie removed the wdiole bast and outer 
tissues of the stem for as many as twenty-three lenti- 
metres and w.is <ible to show that the stimulus was .still 
transmitted. .Similarly he found that the stimulus 
was transmitted ihrougli narrow strips of the wood 
from which even the pith had been removed. The.se 
experiments and others m which the transmitting organ 
had been killed lor a considerable length caused Kicia 
to rei'ognise that the stimulus is transmitted in the 
wood and not in the bast, as had been jireviously hekl. 
TJuis ho was led to assign the transmission to the 
transjiiration-eurrent. lie was able to confirm this 
conjecture by showing that the transmission to the 
variou.s leaves of a plant is largely I'ontrollcd by the 
rate of the transpiration from the individual leaves. 
Thus, other things being eipial, a rajiidly transpiring 
leaf rei'eives the stimulus sooner than a sluggishly 
transpiring one ('(juidislant from the point ol stimula- 
tion. Tie was able to show' lurther that the stimulus 
may be tr.iusmitted through a glass tube filled with 
w'aler, just as it is tiansmitti'd through a de.id portion of 
the stem. I'videnllva honnone set tree into the trans- 
piration-stream is the long-sought-for |■nechamsm by 
whiih th(' stimulus is tiansmitted throughout Mimo.sa. 

As the stimulus travels both m a basijietal and 
a( ropetal direction we mav assume that movement 
of the transjiiration-stream in a downward diicftion 
is of normal occurrence m plants. 

f'ontemporaneous with, and subsequent to, Ruca’s 
important work on Mimosa, e.xperimental evideme 
has been ai(umulumg to indicate that the tran'^- 
mission of other stimuli - pholotropic, traunu- 
tolropK', tliigmotrojiK', and giotrojiic- is effected 
by means of tlie passage of a dissolved substance. 
Ilov'sen-Jeiisen appears to have been the first to 
announce that phototropic and geotropic stimuli may 
be transmitted across protoplasmic discontinuities. 
Paal emphasised this by .showing that these stimuli 
are able to pass a disc ot the tissue of Arumlo donax 
impregnated w'ltli gelatine, whiih is interposed between 
the receptive and resjjonding regions. 'J’hese obseiva- 
tion.s rendered the v levv that the stimulus is transmitted 
m the form of a hormone extremely probable ; and 
later Stark showed that this hormone i.s' thermostable, 
just as Ricia had done in the (Xise ol the hormone of 
Mithosa. Anothci very interesting point discovered 
b\ .Stark- working with traumatic stimuli — is that the 
hormones are to a certain extent specific. Thus if the 
perceptive tip ol a seedling is removed from one plant 
and affixed m position on another, the certainty of the 
response depends on the genetic affinity of the two 
plants. 
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In all these cases it seems certain that the perceptive 
tissues are the point of origin, when stimulated, of a 
dissolved substance, the hormone, which makes its 
way to the motile tissues and release.s the response. 

In the case of Mimosa just alluded to, and of the 
lahellum of Masdevalha examined by Oliver, there is 
direct evidence that the transmission of the lionnone 
is effected by the vascular bundles. In Mimosa the 
channels arc more precisely localised as being the 
trachea’ of the wood. Furthermore, tlie rapidity of 
transnicssion renders it certain that simple diffusion 
through the tissues of the plant will not account for 
the process. Some recorded vcdocilics of transmission 
are here enumerated for the sake of comparison ; 


PI lilt. 

Nature of Slimutiib 

li.uiMuissinii Time 
m sec' per mni. 

Mimosa 

] teat 

0-07 

J^ioseia 

Chemu al 

I) oO 

Sf't’dling 

Light 

iSo- 500 

,, 

(tiavity 

^(>0 

Tciulnl 

Cont.act 

17 

Ihlhision m tissue . 

22 jO-_ 56 oO 


There is thus ev'ory reason to Ijeheve that the trans- 
mission of stimuli generally through the tissues of the 
higlier plants is effcided by the conveyance of a hormone 
m the wood of the vascular bundles from the reieptivc 
to the motile regions, and wheneva-r this transmission 
is in a downward direction evidence is affordid of the 
downward movement of water m the trachciv. It is 
reasonable to suppose that this downward cm rent 
IS able to cairy organic foodstuffs as w'ell as hormones. 

Thus the evidence for the existence of a liai'kward 
flow of water m the tiaeliea* ol wood, in addition to tlie 
more obvious upward stream, is convincing. \Vitli 
regard, howcv’cr, to the mei'hanism by which the bai k- 
w'ard stream is supplied we have but scant inlormaliun^ 

The volume-changes of leaves whicli Thodax has 
recorded are suggestive m this eonnexion. These 
changes he found ot various magnitudes, oeeuning 
Simultaneously in ddferent or m the same leaves. 
The> may eau.se a linear eontractinn amounting to 
2-5 per eem. in ten minutes, and may jirodiu e a v olume 
( ontraction of 7 per cent. 111 the same time 'I’he water 
(oiresponding to this vTilurne-ehange in the i ells of the 
leat if transmitted into the traelieie would produce a 
eonsiderahle downward rhs[)la('ement , as naiy be seen 
from the follovving figures : 


N Iiue of Pl.iiil. 

Volume ol I 
per cenl. Coii- 
traetion m 
min' 

( ross-M't tidii 

ot li K In a- 
m Pi tiolc III 
iniii' 

JViiMiuanl 
Alo\i ineiii 

’ 

Aiicuba jdpoHua . 
Soluniim luherosuw 
Syrivi^a vuli^ans . 
Acer macropfiylfiioi 

2 2-S 

2H-0 

42-15 

12 2 

O'OI ] 

0 22 

IS 

40-0 
iC) 5 

K) 2' 


If these changes in volume are caused l)>, or accom- 
panied with, a development of permeability of the 
contracting cells, cvidcmlly a backward movement of 
organic .sulxstance having a velocity of about 120 cm, 
and more per hour would be produc ed. 
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It IS possible that the tension which causes these 
contractions of the leaf-cells at the same time acts as a 
stimulus to increase tlie permeability of the plasmatic 
membranes of the cells ; and so one might imagine 
that the development of a certain tension would auto- 
matically release organic substances from the cells and 
draw them through the tracheie downwards. Direct 
experiment on this point presents difficulties, but it 
may be worth recording that when the internal osmotic 
pressure ol the leal-cells was overbalanced by an 
external gas-pressure, the water pressc-d Irom the cadK 
and fon'ed out of the trac-he^e of the supporting stem 
w'as found to be prac'tic'ally pure, and il it contained 
c'arbnh)drates they were in such smalt c]uantities that 
no reduction could be detec'led with Benedict’s solution 
either before or after inversion. This experiment was 
repealed several times with branches of Sanibucus ui^ra 
and Ttha ameritaua. The cut branch, well supplied 
W'ith water, was first exposed lor se\’eral hours to 
conditions favourable to photo.synthesis, and then 
either immediately or after a sojourn in darkness 
subjected to the gas-pressure. A pressure of thirtc'cn 
atmospheres was found sufficient to drive water Ixu k 
from the leaves out of the stem. 

Of course the conditions of this expciimcmt are not 
those obtaining in the normal plant, where during 
transpiration the volume ol a leal, or j)art of a leaf, 
c'hanges. Tn the transpiring filant we c'an also imagine 
the ac'c'umulation of a substanc'c or an ion which would 
give rise to an alteration of the permeability of the 
plasmatic membranes ol the leavTS, 

Wlien, in order to mutate these conditions, the cells 
of the leaves m the loregoing experiment are rendered 
permeable b) the inlroduction ol a little toluene into 
tlie pressure-chamber, the application ol a smallcT 
pressure is sul'lident to press the c.cll-contents into the 
water-channels and liciiiicl emerges from the base of the 
stem which readily reduces Benedict’s .solution. 

In the same way, if a pinna of Sninbucii^ ti/gnt is 
surrounded with toluene vapour, transpiration from 
the adjacent piiime drawls hack the c^ell-ccmtents of the 
toluened jiinnu, and afterwards their track m the Wood 
of the vascular biinclles ol the raehis may be trac'ecl 
by the browning of tliis t is, sue. 

Another possibility presented il.self, namely, that the 
direc'tion ol llie c urrent might act as a stimulus regulat 
mg the per meabi lily ol the cells in conlad vvilh the 
trachea'. To lest this, short lengths of stem set in their 
noniuil position weie supplied, first through their 
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lower and afterwards through their upper end, with 
distilled water. In neither case could c'arhohvdratcs 
be detected in the issuing stream. 

'Uie loregoing short consideration of some recent 
physiological work leads ii^, then, to the following 
com lijsions ; 

The transp(trt ol the oig.iiiK siihslanc es needed m the 
di.stal growing regions is elicited tliioughithe trai heu' 
of the wood. 'I’lie sulisl.imes iravel dissolved in llie 
vvaiei lillmg tiiese channels, winch is mova'd b\ 
transpiration, exiiansion ol the growing cells, or root 
pressure. 

J^liysical c'onsidcrations loibid iis aclimtlmg that 
sufficicntiv rajiid Iraiispoil can be .illonled In the bast 
either for the ob.scivecl upward 01 downward distribu- 
tion of organic substance. 

TJie existence ol downward as wa-ll as upward mov'c- 
ment of water in the trachea' ol tlie wood may I'c 
denionslratccl by suitable cx[)enment.il means, and 
ma> be inlerrcd by the ii.msjiorl ol hormones in the 
wood. 

The occ urieiice ol loc a) c oiili.ic lions m leav es sugge.sts 
that loc.ii increases ol perntcabilil v sujiply cli.s.solvcd 
oiganic sul)stance.s to Ihe distal ends of certain of the 
filaments of traehe.T. The tension clevelo])ecl by the 
transpiration ol other legions cli.iws these along 
downweard a.s well as Ujiwarcl c hannels m the wood. 

’ In thus ruling out the pailic ipation ol the bast m the 
longitudinal transport of organic substances in plants 
one naturally is lorcecl lo speculate on its piobahle 
liinction Its distribution and c onlormation are such 
that, -while it ])o.ssesse.s a veiy small cross-section, it 
appears with the otlicr living eleinenls ol the vascular 
hunclle.s, medullary ravs, vvood-jiaienchjiiui, etc., to 
present a maximum surhice to llie trachea.’. 

Tips large .surface mav lincl cxplanalion in the 
necessit) of inlerciiange between the living cells and 
dead comliiits The c'olloiclal contents of the former 
render this proc c'ss slow, licm e the necessity for the 
huge suiface ol interchange to c-nablc’ sufficient cpian- 
tilies ol organic' siihstames to be abstracted from and 
introcluc'ed into the traebese lo meet the needs of the 
plant 

Before concluding I would like to add tliat the 
e.xpeiimenlal weak c'arried out cm this mattcT w'ould 
have iieen c|uitc impossible lor me were it not lor llie 
assistance and ingenuity ol Mi. X G. Ball. He also 
has coutnhutcHl maleriall) bv his criticisms and 
suggestions. 


u a ry. 

Scientific' subjec'ts speciallv interestc'cl him, and in 
i8(>^^ he was elected a lellow ol the Royal Astro- 
nomical Soc'iel) ; in the lollowing year a paper by 
him on the photographs ol the spe< tnim ol the eclipsed 
sun taken at the solar ec lipse ol A])ril 1843 was cium- 
municated to the Roval Societv. 'I'hc study of solar 
phvsics .strongly attractc’d him, and he also took part 
in the eclipse expeditions ol i8(/> to Jaiian, of i8c;8 to 
India, and in that ol 1(^14 to Kieff, whence he was 
recalled on the outbreak ot war to military service. In 
1898 he took up the appointment of instruclor in 
chemistry and photography at the Sc’lioyl of Military 
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111 , 14 . bill he only held this loj a \earv\heii 
he Ucis tr.inslcrred to the 'ropof^rupliK al Sedion of the 
(bneial Stall at the W’ar (iffiie. Here his s« lentifie 
iix hn.itions found lull scope in the ori^anisation of 
sut\c\ work in all [i.irts ol the' world. During his 
tenure ol the [lost he raised the staiidaid ol this work 
in a \er\' notable' de; 4 tee. which was ^(■(o^nls(d b\ the 
(' M (1 beiny ((inferred on him in i(i 02 Ills work here 
btouiiht him into ( ontac t with main problems m ,u(‘odcs\ , 
111 which he look .1 keen anrl lasting interest At this 
time Sir l)a\ id (!ill was ac tiveU |)romotiin 4 the ^^eodetie 
tiianyiilation m South Africa, and to this ldo\e- 
II ills yave his whole-hearted support 

In 1(104 he c'ompleted his period ol s(-r\ice as head of 
the topo,';raphi( al dc'paitmcnt ol the War OHice, and 
then rt tiled trom the atmv In the' lollow’in,^ ^ear he 
contested Poitsmouth m the t'onserx ati\ e interest iin- 
suc ( esslulls , < 111(1 afterw.uds occupied hinisc'll m.iinly 
with scienlifK iiu’estiiial 10 ns ,\l the liritish Associa- 
tion 111 Kiof) he laised thecjuestion whether the tri.myii- 
lation ol this c'oimtiw w<is of the ac'c urac y reciuiied by 
modern f^eodesy, and .1 lew \eais later the Oidn.ince 
Siir\ e\’ undei took the re-obsei vat ion of c eiiain tri.uy^lc s 
III Sc otl.ind to determine' this |)omt. In the same ye.ir 
he and Sir Joseph Larnior disc.ussed the moxemenl ol 
the jiole in an important eommiinRation to the Roval 
.Astronomic'.il So( iel_\ . 

('ol (fro\e-Ilills w.is jiresident ol Section K at the 
Hiilish <\.ssou.ition ineetiiiLt m i(io<S, where he disc iissc'd 
the sui\e\s of the llntish Ismpite m an imjiort.int 
address. Me had belorethis been united to n jicirt on 
the ('anadian sui \ e\ s and w rote .1 x iilihible and iiistruc •• 
live rc'jioi 1 on them In Kin he w.is elec tc'd a Fellow ol 
the Koxiil Soc lely. <in(l from ic^i^ to ici [5 he* wsis presi- 
dent ol the Rox.il .Xstron.euK ill Sex letx'. lie x\<is .ilso 
kitterlx Secretaix ol the' Roy.il Institution. Keenly 
inteiestc'd in astronomx, he desiyned the suspended 
/enith instrunic'nt at I)urh.im Obscrx'atorx , ol which 
institution he was llonor.irx Director u|) to the tiaic' of 
his de<ith W'hile on his wax to Kiel! with the iclipsc' 

( \pedition ol ](ii4 he was rec ailed to take his pait m the 
(rK'at W'.ir. iinil w.is a|)point( d \ssislant Cliiel I''ai,Lnnec't 
ol the Isastein ( ommiind, beinj; pM/elted Ih i,!4.idier- 
(lenei.il in icji.S Ills serx ic c's in this uspoiisiblc' 
post weie ritoyiiisul bx the iiw.iid of the ('Ills 
in KiKi 

Ixiidowed with \ ei \ i'ie<it natural abilitx . and <i 
keen interest 111 ,ill sc lentilic cjiicstioiis. (Irox e-l lills 
combined with these ^ri.it administiatix c' .ibihtx .md 
sound common sense He was alwaxs readx to assist 
bx his adx K e and <i(lixe c o-oper.ttion in .inx well- 
[ilanned .scheme of scientific work, and m his death 
a.stroiiomx and ,aeu(Ii sx h.ixe .siilliicd .1 sex'ere loss 

[I. C F. 


MAjoe DkM' K XL 1 W xn RiiorsL. 

M X foR-dr M’N \i fxxiis Waiikuoi sK, who was 
eiyhtx xciirs ctf a<ie, dad on .Sepleiiibci ’S .\s a xcuith 
he joined the Rox.il IJin^al .\rlillerx. and .liter sexen 
xears was made Assistant Surxexor-dtner.il 111 c'h.irLte 
of the {ihoto^rafilix sect ion 'in the Surx eyor-deneial’s 
Olliee in Calcutta He retifed in t.Sciy His ollicial 
duties necessitated tla* photoj^raphy and 
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! photo-mechanical methods of reproduetion, and this 
lie did with a keen eye for anx’ jiossiblc improx'cmenl, 
and a skill iil hand which enabled him to test the 
praitic'al xaliie of any new introduction. He made 
•111 extended c'ontinental tour durini^ his term ol olfice 
that he mii^Iit become accjuainted with the methods 
emploxed in torei,^!! |)hoto;4ra])liie laboratoiies. A 
considerable number ol improxemenls were intio- 
diic'ed bx W.iterhouse in jihotolithoyw.iiilix .md allied 
processc's, as well as in collotx'pe^ sometimes varxinj^^ 
methods in use elsewhere to render them suitable* lor a 
trojcical climate His knowledge ol these mc'thods in 
.dl their minuti.n was very e.vtensive, and in I(S82 ~t<S 85 
he (‘ontiibuted to the Pliolographic Nnvs .1 seties ol 
liflx chapters on jihotohthopnajihx . 

In 1874, xvhen Voiicl published his discoxery that the 
sensitixeness ol plates to <4reen and red could be 
enh.inced Irom a ne'^hyible to a praclie.illv uselul 
amount bx the* use of certain dyes. \\'aterhouse was one 
of the xery first to c'onfirm the obsei vation and to find 
other ellectixe dxes In iScjo he found th.it by the 
.iddition ol thiourea to the developer the' rexers.il of 
the imape xvas so muc'h l.icilitaled that a xeix’ Iittlc', 
il anv, UK lease ol exposure wa.s necc'ssarx. He took 
part m the obsei x'.it ion ol the' total eclipses of 1871 and 
1875, and m the tr.msit ol Veiiu.s in 1874 

On Ins •retirement, Waterhouse studied the' e.irly 
historx of the camera obscura, and nl the .iction of 
h<;ht on silxei s.dts. c oriec tinu, some lalse and inroiii- 
plete ideas th.it xvcrc' cuiient He was president 
of the Ro}.il Rhotoj^raphic Soc let}* from 0)04 to Kjoy, 
honoraiy secretarx ol the ('.ilcutta Zooloya ,il (lardeiis 
Irom i.S ()4 to i.Scjy, jiresident of Ihe Asi.ilic Soc'U'tv of 
Ht'nj^.il liom 1.888 to i.Scio, and trustee and twice c haii- 
man ol the Indi.in iMuseiim at ('alciitta The xsilue 
of his scientific' work in c'onne.xion with jihotoi^raphy 
was ac know Ic^clLted bx the .ixvaid to him ol the Pro, 4 iess 
Mc'd.d of the Roxal Jdioto, graphic' Soc letx', .md the 
Voinll.uidei Medal ol the Vienna Photo,i>Ta|)hu Soc let). 


Wi' ii'urel to iTcord (he de.ith ol Frol J. K A. 
W'ertheim Salomonson He xvas born m i 8 b 4 , jiassed 
his medical studies at the Umxersity "1 Lex den, and 
in i 8 c)ci bcrc.mie jitofessor in ncmolo'-)' .md ladioloyy 
III the I'nix'crsilv ol Anisteid.im His c oiitiibiitions 
to these two subjects xxc'reol c oiisideiable impoit.mce, 
for his ranye ol know Ic dye ol medicine and jihysic s 
W.IS supjilemeiitcd by a jieiiec lion of skill in instru- 
mental desiyn. He was a lre((uent x isitoi to this 
(ountrx ancl onlx' last xear he deiuoiistMtecl to the 
Ojihthalmoloyical Section ol the Rox.d Society ol 
Medicine a melhocl lor the jiholoynijilix ol the struc tore 
ol theexc He w.is rc'sjjonsible lor iinjirovements in 
Ihe elec lro-(.u(lioyra|)li and in m.mx instrument.s 
desiyned lor r.idiolctyic al iiurjioses A m.m of eiiyayiny 
|)erson.ililx , his loss will be telt ox’er the wide' circle* 
which Ills scientific mteiests served. He xvas a Kniyht 
of the Older ol the Lion ol the' Netherl.mds and an 
hcjiiorary member ol the Rontyeii Society. .\t the 
tmieol ins death he hc-ld the office of lector maynificus 
at the Unixersity ol Amsterdam, 
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Current Topics and Events. 


An announcement was made in the Press on October 
10 by the Bntisii Broadcasting Com]).niy concerning 
the conditions which, in order to obtain Post Oltice 
approval, must be fulfilled by receiving appaiatus 
intended for use in connexion with the bio.idcasting 
sei vices 'J'lie conditions have been framed with the 
view of precenliiig the use, m such sets, of (ircnits 
which may regenerate ” oscillations and tlins lanso 
disturbaiues at recen'ing stations within then re- 
radiation lange Kxpeneiuo has mdic.itcd the need, 
in the case ot rcccnmg apjiaratiis handled b\ an 
unskilful user, for some form of control in the t\pe 
and tksign of the apparatus ol the n.itiire w'liich is 
aimed at in the spei ihcrition in (|uestion , the 
sjiecilicalion accordingly should servi' a useful purpose 
Exception has bc'eii taken in some (pi.nleis to flu* 
provisions contained in clause lo of the conditions 
above referred to, on the ground that thi'se particukir 
conditions ( onlliet with ilie promise' made by the 
Poslinaster-deneral in the House of Commons on 
July 27 last, to the eltect tliat the owners of “ home- 
niride ” receiving apparatus and the I'xislnig hci'iicces 
ol imported receiving s(>ts would be allowi'd to use 
their a})paratus for Iistenmg-in to bro.idcasted news, 
music, ('tc 'Plus da us(‘ provides, mlcv cilia, that 
“ All sets sold under the broadiast liceiui' shall be<ir 
the registered trade maik of the broadc.istmg (om- 
panv and the Post Oftiu' legisteied nninbei ” It 
has 1 onsei[uently been assiinusl that the issue of 
liienccs foi reieiving bioadcasted nuittei will be 
(onliiK'd lo tliose who prociiie listening sets lioin the 
broadcasting coinpanv It .i])jiears to have been 
ovei looked, howi'ver, th<it the announiement to 
whidi atii'iitioii IS dncitcd above has licen issued by 
the British Pjroadc asting ('oni])any and lelatc's alone 
to tlu' conditions to be luHtlled by the receiving sc'ts 
winch .ire to bo olti'red for sale to tlu' public by 
members ol that I'orpoialion No decl.iralion has 
so fai b('cn iiMde liy tlie Post Oilin' wliuh in .inv 
way iiidiiates that tlu' Postinasier-Ocnei.il con- 
teni]ilales the adigition ot a polu v at vaiiami' with 
that which he iiitoniied Parliament it was his intention 
to pursue in tills in. liter, novel thi'h'ss, it is distinctly 
nil tort unale that, m all the ciu iimst.iiK cs ol the 
cas(', an olhcial statement has not been issued by 
the Post Otiue si'ttiiig out tully and Ir.inhly what 
course It IS intt'iided to pursue in lelatioii to the 
grant ol lui'uces geiierally . 

liiL .is^ignineiit to scieiici' of the jnocceds of the 
first perfoiniance of a great play by a leading 
drani.itist is an .u t which we lecord with inucii 
satistadion '1 he pl.iy was the i- markable tragedy 
■' Judith,” by M lleiiii Beinstein, produced at the 
Gymn.ise Iheatie, Paris, on ()( tober 12, before a 
brilliant and distinguished asseiiiblv, which coinpriscd 
ministers ot btatc and tlie duel social and intelli'i tual 
leadens ot tlie (ity I'he Pans correspondent ol the 
Diuly Mail states th.it the leieipts weie loi the 
benefit of the Idcndi ('em federation of Scientific 
Societies, and the I imei, correspondent announces 
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that more than 1000/ was laisi'd by the performance 
M Beinstein gave his rovalty as author, and Mine. 
Simone, who took the title pai t and obt. lined the 
greatest triumph of her caieei, devoted lu-r fee to the 
same beneficent puipose We lannoti n'call any 
lik(‘ association of drama with s( ienco.in ('iie.il Biit.im, 
and it IS dillicult to (oimivi' ot the proi eeds fioni ,i 
first night being di'voted to a scunlilic mstitutioii 
m this country It, liowi-vet, Sn J. tines BaiiU', 
Mr Bernaid Sli.iw, Mr Ost.ii Asi he, 01 .oiv other ol 
our leading diamatists or theatu- in.in.tgeis should 
be inclined to follow tiu' e\<ini])le wliuh P.iiis has 
giv'c'ii us, we comnieiid to then attention as enniu'ntly 
worthy cd supfioit su< h conte<lei.itions .is the Biitish 
Assoiiation, Biitish Siieiui' Guild, .ind tlu' t'oiijoint 
Boaid ol S( leiititic Soi leties 

'Pin: August luiinber ot tlu' jnnrnal of Tiidian 
Indm^tnes and Lalnnir coni. mis two .11 tales on State 
control in the field of nidustii.d entei prise Mr 
(.' V Chmtamani, Minister of Ivdiication and In- 
dustrii's in the Hinted Piovnues, de.ils with the 
•sulijeit in an aitide entitled ' 1 he laiints of St.ite 
Aid to liiclustiy,” with spt'c lal lelerence to the woik 
ot the depaitment ot vv'hidi he is in charge, while' 
Ml A Y G Campbell ( ontiibides tlu' Inst ]i.irt ol .111 
artide on the functions ol piovmu.il flep.ntmeiils 
ot indusUies 111 which the whole ipiestioii ot State 
assistance is reviewed Mr ('ampbdl spi'aks from 
experience, as he hiniselt luld foi some yeais the 
post of Director of liuliistnes in M.idr.is Another 
feature is an exti.u t fioin the picsidential address 
delivered to the Mining and Geological Institute of 
India in Janii.iry 1022 by Dr Heigh h'eimor, olficiat- 
ing director of the (ieologu.il Suivi'v' of Imlia,, 111 
which is desciibed tlu' piactical utility ol a St.ite 
geologual dep.irtment Di P'ei 11101 declares that 
111 loy.ilties aloiu' the len'ipts .ucruing annu.illy to 
tlu' ihoviiKial (iovi'rnments and other owmers of 
iniiu'ral rights m India m lespecL ot the ('iglil most 
impoitant mineials, ('xcluding s.ilt aiul saltpetri', 
amount to at least 500,000/ 'the Journal also 
contains the usual summaiised au omits of the 
activities of the Proviiu'ial Depaitnients of Industries 
during tlu' ])n'ceding quaiter 

Till. coiiiK il ol the Institution ol Mining .ind Metal- 
luigy has avvaide<l the Gold Mt'dal of the Institu- 
tion to Sir Alfred Keogh, ” on the occasion of 
his letirenient Irom the IH'i toiship ol the Imperial 
'"ollege of Science and 'lechuology, m ri'ioguition of 
Ills great services m the advanci'inent of techno- 
logical education and as a inaik of admiration and 
respect ” 'Phe council of the Institution of Mining 
Engmeeis has awarded the Medal ol the Institution 
to Sir (deorge Beilby, ” m leiogmtion of his valuable 
contributions to science, with special reteic'iice to his 
researches cm fuel” Phe mcd.ils will be presented 
at the coinbinc'd diimei of the two institutions to be 
held at (Puildhall, Hondon, on Novi'inbei lO, at which 
the Prince of Wales and several ministers of State 
will be present 
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I)k M O I'OKS'iue was oiitertained at diinicr by a 
Jiiimbcr <)l Ills ( Jii'rnical Iticruls on Octol)ci (> on tlu; eve 
()l Ins de[)ai t lire lo India to take u]) tlie duties ol his 
lieu apponitnient as dneetoi of tta* Indi.in Institute 
o( S( leiK e at I t.iiiy.ilou' He left I'hi^laiid on (ti toln'i' 
13 1)\ file F and (J ^t(^unslllp d/euvi 

1 1 IS staled in the Chinnikcr Xt iluiii^ of Si‘pleinb('r i \ 
Hull I'lof \\ leland has lieeii ajijjointcd to the editorial 
hoaid of Lnluf^’s linitdcu in jil.iee of the late 
l*rof WhsliKMius d'he boanl consists, 111 additiijn, 
of Trots W'allaih, (haebe, Ziiuke. .iiid Whilst. liter 
In tile issue of Si'jiteinbi'r 2b it is .innoiiiiced that 
Dr Noddack lias beiui appointeil diicctor of the 
Tln'sikalisi li-'l'echnis( lie b‘eichsanstalt 

A I the manpiiial inc'etinp ol the ein;lit v-his( session 
of (lie Thai inai (niln al Souetv’s Si hoot of Jdi.unKiey, 
Tloomsbiii \ Sipiare, on Oi toiler the llanbniy 
medal, auardisl lueiu two years lor the promotion 
ol rese.ueh m the iheim^lr\ .ind natural histoiy of 
dinys, was jaeseiihd to Tioi himle Teirot, prolessor 
of materia medie.i m the I mxcisitv of T.tns 

IHr iifth annual Slrealfeild Memorial Lecture will 
b(' delnered I)\ Trof ( H 1 )i si h in tiu' ('hemual 
Li'i ture 1 heatie of the IhnsbuiN Teihnual (Aillege, 
Ja'on.iul Stii'et, IC (' 2, on 'riuiisihu, November 2, 
at I o’l lo( k 'J he subjei t \\ ill be '■ 'I he Metalluif^u al 
Chenust 

ThI' lort\ -Iifth annuers.ir) of thi' Institute of 
Chemistrv uill be celebi.ited by a dinnei to lie held 
at tiu' Hotel \ictoija \oi Ihiinibeilaiid Avenue, 
^\ (' 2, on J'lid.i), No\enit>er 1/ 

On Jhiesdae, (Ji tobm to, members of thi' ( ircle of 
Scientific, leclinii.d, .ind 'I'ntde Jourmihsts accejited 
th(' incitation ol llolojihanc Ltd to Msit the new 
show looms and laboratoiies, uheie an address c\as 
deh\ered by ( aptain Stroud, and a demonstration of 
the latest si leiitiln de\ ii es for distributiu" .iitilicial 
lij^ht was aiian^id In addition to standard types 
ol rctleitors tor use m stieets, fac tones, sho])s, etc . 
several inteiistmc; novelties were shown, imhulm" 
the now unit e(iui]')ped with Chanie’s davhsht .ylass 
to jnodme “ .irtiliiial dayh”ht ” 'Die appearance ol 
colouied sill tail's under this hyht, ,is loiiipaied with 
that of ordin.irv elei tiic lamps, was demonstrated 
in the labomtoiy, where app.iialiis for oblaimny 
polar curves of hpdit chstnbiitioii was also shown in 
opei.ition Ml Leon (rastei, in letnrnmpf tlianks on 
beh.df of till' vnitois, remaiked that the siientifii 
ap[)hcation of liyhf was a subject of {feneial interest 
to the teihnual juess Its imj*ort.ini:e was ilhistialed 
l)y the apjiointniciLi, in 1013, of .1 Home Oflne Cone 
imttee on Liylitiiip m I'aclojies and W'orkshops It 
was hoped that m lutnie eai h si lentilii adv.mce 
would be broucjht to the notice of the technical jiress, 
whii h ,11 ted as an eduiational link between the e\peit 
and the general pntihe 

'I in, sev (Mity-sixt li annual meeting ol the Birming- 
h,un and Kdgba-'ton Debating^,* Soi iety was lield on 
October 3. 1 he visitors included Alderman David 
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D.ivis (Loid Mayor of Birmingham), Dr R. Wakefield 
(Bishop of Birmingham), Dr McIntyre (Archbishop 
of Birmingham), Mi C (bant Robertson (principal 
of Birmingham I hnversity). Air (' A Vnii e ([nesident 
of Bnmmgham ( enti.il Lltelar^' Assoi i.ition), and 
Air Aithiir Biainptoii (president ol Lnmmgham 
Liberal Assoi lation) Mr (1 Austin Laker was 
elected president for the ensuing session Ali Hatiy 
Jackson, the retiring [iresident, dehv'ered .m address 
on '‘'Hie Trend of Humrin Develojnnent " He 
showed that vvhercMs m the past the iMivnonment 
and piogiess ol man was hmiti'd to tangible things, 
to-dav it extends moie and more to legions outside 
the immediate percejitions of the senses 'Die views 
of Icinstein, as contiasted with those ot Newton, aie 
.1 t\'{)ical example and repieseni a great and intrinsic 
mental advaiue The nidivulu.d with the sujier- 
.sensdive f.u idty m soiiu' pnrticukir diri'ctiou must 
be given the siojie and opportunity for the full 
ex'incssion of his genius Humandv criniiot ahoid 
to let clever men we.ir out their genius in ju-ovulmg 
themselves with the nei (‘ssitii's of life 1 hi' most 
adv ant.igeoiis ap[)hc.ition of nation. d we.dth will bi* 
the nuimten.ince of those who arc .iblc to work m 
the higher environment of the mti'llect. 

Mk. a Rmiciuff, Bkow'N has sent us a long letter 
complammg of the levievv ol his book — " The \nd.i- 
nian Iskinders ” — in NAHUCh of July 22, ji io() 
'Die gist of the reciewei’s ciiticism was th.it Mr 
Brown sjioilt a good jilan -namely, ot stating his own 
obseivatioiis .mcl vvheie they ildfeieil fiom tliose of 
his cliief jiredei essor, Mr If H M.ni -by so i ai rymg 
I’t out .IS to le.ul the reader to suppose Ih.it Mr Al.in’s 
work w.is not woith much Air Brown’s delence is 
th.it in .ulo[)ting his jilan of piocediire he was obeying 
the in''tructions of tlie Antliony Wilkins Studentsliip, 
under vvliose auspices his work w.is undertaken 'I'he 
reviewei did not comjilain ot the jilan but of tlic 
method ot carrying it out Next, vvitli regard to the 
reviewer's ciiticism ol tlie unwisdom ot adopting llie 
Antln'Opos Alphabet of fkiter Sihmidl loi Ins wiuk in 
.supersession of the long-established alphabet com- 
juled by so coinfielent .111 anthoiitv .is Ali A J Jelhs, 
All Brown writes tli.it he has " no hesitation m 
.ucepting the hiihroptx Aljdiabet as the ueaiest 
appro.ich possible at tlie jnesent time to a siientihc 
universal .ilph.ibet " But at the same tinu' he quotes 
the tact that Sir Rh hard Temple published a universal 
giammar vvhiih has not been .idopted to any extent 
bv other wiiteis, “ doubtless because of the objeclicTii 
they feel to giving up the system of grammar to winch 
they aie aicustiuned " Mr Brown, having thus the 
late of Sir Ru hard 'J'emple's giammar before him 
and appri ei.itmg the reason for it, might li.ive been 
w. lined of the Lite avv.iiting thi' Anlhropo^ Aljdiabet, 
<ind that the only ri'sult in the i ircu instances of 
jiartially .idojitmg it in a work, which he himself 
says " does not deal with the languages of the 
Andamans,” would be to pux/le, and not enlighten, 
the student do the reviewer’s criticism of use 
being made without acknowledgment of information 
g.ithered by living predecessors. Air Brown raises the 
defence that any passages bearing such an interpn*- 
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tfition must have occurred in the intioduetion “ which 
Avas meant as siu'h and nothing more ” It certainly 
docs not justify the “ coneclion ” of tiu' woik of 
hif^hly expcri(‘nccd local officials with nol oiilv the 
jK'ople and the country bcfoie them, hut also tlie 
jiossession of the official technical woiks and some 
of the other geniaal books, on which Mr I how 11 u-lu-s 
for his fac ts 

1 \ a lioolv eiititlc'd “ ScuuK e and liuniaii \ll.nis,” 
which Messrs (icorge Itch and Sons. Ind . ujU 
shoitlv publish, the author, Dr \\ (' ('ml is, will 

rcsoiint how the c oiu enu'iices of dail\ life and the 
.s<ifeguards to health ha\e been disioverc'd. and the 
possible Ixvuiiig of science* on human a hairs in the 
future 

'I'ln^ following catalogues, which should be useful 
to rc'.ulcis of Na'iurp, h.i\c just r(*arh(‘d ns • No 05 
(of llotanical and Zoological W’oiks) fiom Messrs 
Diilaii and ('o , fdd , 31 Margarc*! Sticet, W i . 
No 2T0 (of I’enodicals, ('ollc'c tioiis, h'r.tnsac 1 10ns, 
and I’ublualions of Lc-ainc'd Socic'tM's, etc) tioin 
Mc'ssrs W IJellc'r and Sons, fdd , ('ambridge , and 
No (inisc ellanc'ous, inc hiding N.itmal and IMiysic.il 
Sciences) Irom Messrs Hernaid (^u.iiitch, l.td , 
1 1 Grafton Stieet, \\ 1 
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Mlssks Lovom \xs \.vi) (Jo ha\e in prepaiat ion, 
m foin volnnn*s, ‘‘ \ Xatmal llistoix* of the* Ducks, " 
bv Dr I G IMnllips, o| the Musc-mn of ( oinpaialicc* 
Zook)g\ . ('.1 nibi idge. Mass, I s \ , which will aim 
.it glMllg .111 e\.l< t .111(1 del.ilkd desciiption oi .ill 
known spei les ol dinks, niappine tlii'ii bii'ednig 
,ind nngiMtnm i.ingc's It will abo lont.yii lull lile 
histones of the 1-uiopeaii and \nieiuan specie's 
M'he woik will be illiistiafcd in lolom and in bkn k 
and white bv I' W Ik'iison, \ Dieoks, and 
I, A iMjc'ites \ ol 1 IS ne.iil\ iiad\ toi jiiiblu a- 
tion 

SiK IvON \i o boss is bimging out, tlnough Mr 
|ohn Murr.iv, a woik entitled ‘ I he tiii.it Mai. 111. 1 
I’loblc'in .111(1 its Solution .in Vulobiogr.iplni al 
Xccomit,” which will gi\e .1 (ojnpleli* hislorv of the 
dis(o\eiv ot the lelalion betwi'i’il ni.il.Ul.i .ind inos- 
(juitoes, showing liow* m.il.iii.i is c, in led lioni m.in 
to ni.ui Xnotlu'r book 111 the same luiblishc-i 's 
.innoinii enieiit list is ” Gai i leiinig loi the XXth 
(eiitiin." b\ (' l''le\, III wlmli .itteiilion is clnetly 

directed to the nioie ])('i m.iiient le.itures 111 gaidc'iis 
'I'lie woik will cont.ini a list of si'li'i ted tic'es and 
shiiibs, with (lc‘s(ti[ni\e and lulliiral notes, .md 
biiel chaptc*rs upon bot.iiiv .md iioineiu latme 


Our Astronomical Column. 


Mine I lO' X'lsiniJ, \s A Moum\(. Si'Ak— Meiiun 
will re. nil its gn'alest ('loiig.itioii, i.S - 5 S' w('st, in 
tlie ('ail\’ inoinmg of ( )i lobt t 31 , and will be \isilile 
beloK' sumise diiriiig the ])('iiod fioiii .iboiit (Klobei 
22 to \o\embc‘i U' 1 he planet will use about 
ll lioiiis bc'foie the sun, .md should be e.isih \isible 
about an houi betoie the times of sunrise' Its 
position will be lucir the hon/on in li b\ S, .md it 
will shiiU' with a loss*, iiiK lii.itmg light about eipi.il 
to th.it (it a lirst m.igiiitude star 

'|]i(* jilaiU't Satuin will bc' \eiy insir Meicurv on 
about Oitokc'r jy \Aheii the distance ,s(. p.ir.iting the 
two orbs will be .1 little inoie th.m 2 

relescojiK obseiw .itioiis ol M('icm \ ,iie imn h 
recpnied, the cn.k I time of the* jilanet's lot.itioii 
being doubtful It is ,i good jilan im thosi* obsc'iw ei s 
who do not possess c'(|u,it()ii.d lelesiopcs to |)i( k up 
the' planet when it is \isiblc‘ to the* naki'd (\c', .md 
to get .md ret.iin tlu' disi in llu' Jield ol \ ic'w ol tlie 
instrunnnt until some time .iltei suiiiise, when it 
will h.i\e iiseii siitticiently high .ibo\c' the \.i])ouis 
ne.ii the hon/on to pc-rimt tlu' image to be- well 
(lehiK'd Meic iirv ccitainh jireseiits dusks ni.irkmgs 
W'hu h are eaji.ible ol being lollowc'd when cleat 
we.itlu'r .illows, a|j |f tlu’ planet oilers a imn h bettei 
prosj)('( t foi suce^fnl sciutinv th.m Vi'nus 

('oMI IS -rerrme’s penodn eomel, lf >()0 \11 .md 
l()oi^ ill , should now be lookc'd tor m tin' moon's 
absence 1 lic' lollowmg t'phemendt's ate on two 
assumptions ol the liiiu' of jH-nlu'hoii 
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Ml Wood sends the lollowiiig clliiilu.d orbit of 

conn I i(i22 1/ 

!• I'OCH 1*122, J \N 10 
M o 2' i" 

12 2 ; 1 ■ ^o' 1 d' 

/ (2 V>' m" 

log ( . u u<)s 17 1 1 

lot' a . ’ ' '"'7 I )2 1 

AC 1 s / 

Jk'riod .ibolll 1 (|Oo \ e.ll s 

Ml Wood 1 -. .it woik on .1 more i \.n t mbit, using 
pliotogr.iphic jiosilioits that ('\tcnd to \piil 25 l.isl 

Im M\ssls of Visr\i lb\\KV Siaks — The 
Aslyoiiiuiiti (ll f.iiinuil, Xo .So/, (oiitains measures 
of the* pai.ill.ixes of sesei.d binais st.iis made photo- 
graphic alb at the' Sprmil ( )bs('i\ ,itor\ by MeSsis 
J A Millet .md | H IMtm.m ln\ c'slig.ition was 
made as lo how far the inegul.irils ol the' condnned 
im.ige <md the change in rel.ituc' positions due to 
mbital motion between theexposmi's might mtioduee 
eiior I he probable errois sei m to be ipiite as small 
.IS for single' stais 'f lie {i.u.dl.iM s dc'duced by other 
obsetvi-is aie tabulated .is wc'll as their own, and 
m.isscs .lie dc'ducc'd and cl.issilied .u cording to 
spectral tA'pe w'ltli the' lollowmg results loi axerage 
mass J> i j c)i , A 3'|f), i' 3'i2, (. i 77 , K 1-37, 
M o (>3 Only two M stais wire a\.nlable 

fn conclusion, the .i(h’iscd)iht \ is pointed out of 
obtai.iing .ibsolute parall.ixes ot .is m.my bmaives 
as yiossible bv the relatnc' shilf of speitr.d lines dm* 
to dillc'rc'iit motion of the' *.oiii])oiieiits m tlu' hue of 
sight The mc'thod has alie.idv bc'i'ii ajiphed to 
Al])ha ( eiitaun and to ('.istm, .ilso to Sinus (bright 
stai only) A list is gixeu of iM st.us to wdiieh the 
method miglit be applied, with tlw amount ot present 
and luaMinum ditlerc'utial motion ft is neeessaiy 
citlier that both spettia should be MSiblc or that 
the relative masses should be know n 
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Research Items. 


Gvp.sy Folklore. — The new senes of the G^^sy 
Lore Society’s Journal is being actively conducted 
by its energetic secretary, Mr T. W. Tliompson 
the last issue (I'lnid Series, vol i, pari 3) contains 
an excellent article by him on the Gypsy (rrays as 
tale-tellers^ whu h desciibes the methods by which 
the imidents ol tlnur stones arc niampnlatcd. This 
has a innch wider interest than is implied by its title, 
and students ol folk tales will find that it tliiows 
mikh needed light on the coiislinttion of these 
nairatues 


llocKEV IN Aniuni' GKi.jaE— -An ancient Gieok 
Sdilptnied telief lecently discovered 111 Athens, 
according (o the fours', gi\es e\idcnre that the 
Greeks pkiycd ball games other than with the hand 
The relief K'presi nls six naked youths taking pait in a 
game bearing e\ciy resimblaiiK' I0 modern hockey 
I he ini visl slick iis(sl mav possibly snjijdy an ex- 
planation of the singulai cnixi'd object laivcd in 
relief on sonn* of the \otive olli'imgs found at Sparta. 
lhc.se ha\e been called ‘suklc's” It is dithcult to 
say why this implemc'ut should have bi'cn deduated 
to Artemis, but the word " sickle ” mav have bemi 
the cm rent slang for a bo> ’s lioi key-stick 

Homan Ki:,M\rNsiN Lo.ndon — Kecmil excavations 
111 the City itaxe led to important disioveiies It 
seems to be jivoxed that th<' ancient church of St 
l'eter's-u}H)ii-('oi nhill was built inside of what was 
ome a Homan ioitiess, wiiuh futiin' investigation 
IS expetted to slanv was the fust foitifu'd cam]) ot 
the Hoimins H so, it is possible that it was built 
immediateh <itter the re-esl.dilishiiK'iit of order 
subseciiient to the rewolt of Hoadicea Mr. \V C 
Fflwards, the auha'ologist m chaige of tlu'se in- 
vestigations, belicwes that during the next ten veais 
more Jhunaii distoxeins will jiioliably bo made m the 
( ity than ha\e been made for ' centuries The 
excavation iccently struck what is jirobably the 
most ancient wall yet found m London. At one 
point it is 3 feet thick, and above the footings were 
courses of tikss, four abteast, each 13 inches broad 
Hooms wcie ridded to it witli jil.istenxl walls winch 
appear to be ot imilation alabaster, the wall being 
overlaid witli a lax’ei of while cement, almost as 
thin as pajK'r, on wIik h designs had been painted by 
a very skilful artist If is now cleai that (xvac ecliuic'h 
Strc'et was not Homan it jirohably belongs to Saxon 
times, aiul was the uoik of Allred the (ireat 


ARnmoiO(,v in Patlsiim: — \mong the obhga- 
fions imdertakeri by Gnxat Jhil.iin in (omiexion with 
the control of J’alestiiie is that of ju'omolmg arch.eo- 
logical reseaiih ft was a condition of the scheme 
that m tlie Advisoiy Iki.ircl for An lueology othei 
nations should 1 k' represented The first work which 
will now be midertakeii is the excavaitioii of the 
ancient ( ity of 1 Livid on Mount 0 ])hel, immoiliately 
south of the existing walls of jeiusaU'm Three 
different atteiipAs liav^e bc'cii made to probe the 
seciets of the lull, and though attended with .some 
measure of siucess, practic.illy the whole of Jehus, 
the original .stionghold, tlu' I’alacc and Millo of David, 
and m all ])iobabiht\ the tombs of the Kings of 
Judah, await iin cstigatiou An area of ten acu's 
has been jueserved by the Admmistiation. and tins 
IS now' avadabk' lor cxiavation F^ast of Jordan an 
imrnensi' held remains practically untouched, and 
many of these* sites are of imjiortance eipial to tlial of 
I’aleslme itself Ivsjiciially at Jerash, the am lent 
(mrasa, theie are wondeifiil roniain.s of Hie Homan 
city, which .sJiow' that il was one the mo.st imposing 
cities of the Homan period. Thj^ ' 
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Palestine sites is likely to throw welcome light not 
only on the history of the Hebrews but 011 the obscure 
annals of the nations who preceded them, and it may 
be lio])cd that the Ikilestinc Exploration Fund, 
which counts among the names of its illustiious 
servants lliat of Kitchener, will receive adecpiate 
support in carrying out the well-arranged programme 
of mve.siigation winch i.s now laid before the scicntilic 
world. 

Uprer Cretaceous GAsrROPons of New Zealand. 
— Certain Up{)ct Cretaceous gastroyiods of New 
Zealand, originally refened to Mr H. Woods for 
description, were oil his recommendation forwarded 
to Dr (). WiUkciis, then at Strasbourg, to deal 
will) Tlio intervention of the w'ar and conscijiumt 
removal of Dr. Wilckens to Jiomi delayed the com- 
pletion of the task, and the Imishcd monograph as 
rendered into Fuiglish by the author lumseli has 
recently been issued as FalaxintologicMl Dulletm 
No 9 by the Geological Survey Branch of the New 
Zealand r)e])attment of Mines Tin* major portion 
ot the fossils studied are of Upper Si*noiuaii age 
Wliilc these include a few spt'cies pi'cuhai to New 
Zealand, rescmblancc.s can be tiaied m many ex- 
amples to species fiom beds of e([iiival(‘nt age 111 
Nortli Germam', Chili, Ikitagoma, the .Antaictic 
Hegions, and ’South India Of the nuligeiious forms 
flu* most striking is the remaik<ible Coiuholhvni pura- 
sitica, and Dr Wilckens gives a very caieful account 
of its strange growth and dc’velopmcnt 'J'lie jilatc^s 
accompanying the monograph are deserving of much 
praise, and Ihoie is a imip showing the* localities 
whence the fossils wcie obtainc'd 

Mvrine J'ossn.s IN Ci'NiRAL 1 NDiA -- -The General 
Report of the Geologaal Survey of India lor ii)2i 
contains a conhrmatioii, and some lurthev ])aiticiilais, 
of the discovc'F'v oi marine fossils in the lower 
(ionchvana soiic's oi Ci'iitr.il India, vvliic h was lepoited 
in some of the Indian newspajicrs about nine months 
ago The disc overv, which was made liv' Mi Iv F 
Sinot, St<itc Geologist to tlu* Hexxah Dm bar, at 
Dmana, situatc'd almost cc'iitrally m the bioadest 
part of tlu* Fc'ninsul.i, consists of a shell band, 
about 3 inches thick, comjiohc^d almost c'nlirelv of 
shells of the gc>mis Frodiic'tus Below the* shell 
band aie cpiart/ grits winch pass up, thiouglithc* band, 
conlormably into sandstone's of l.ow’c'r Bar.ikar .igc, 
the Ik'cI itscdf King not lar Irom the junction of the 
Gonclwana loc Ks w'llii the undc'ilymg gnc'iss, in bc'ds 
wduch aie usually regarded as ol Talchir age '1 ho 
discovery has beem iiullu'r mvestigatc'd by Mr 
P. N Mukheiji, fu'ld collectoi ot the Survey, vvlio 
added two sjk'c miens ot Sjuufcriria to the taima 
The* Productus has not yet l»eeri identified, but it is 
new to India , the Spinfeima is c lose to, and probably 
identical with, .S' rri'.tata, var octopluata 'The 
fossils, therefore, art* not ol great Sj||istancc' m detcT- 
mimng the precise ago of the baud, but the discovc'ry 
of marine conditions m the centre of llu' Peninsula, 
where no m.irme rocks of later than probably prc’- 
Canibiian age* had previously been Jonnd, is of gic'ut 
interest and imjMutanre Dr L L. J'Vimor, the 
olfirMting director, by whom the* report is made, 
discusses the (jucstion of whetliei the sea lay mainly 
to the north, 01 the west, of the* newly discovered 
Produetus locxility. In either case the discovery, 
though of mtciest as marking a gicMter extension 
of the sea than had bc'eii pievioiisly siispcs ted, does 
not maleiiallv alter the c'onclusion tliat the Indian 
Peninsula is a region which has been continuously 
dry land throughout the whole period covered by 
the sequence of fossiliferous rocks. 



October 21, 1922] 


NATURE 


557 


The Distribution of Temperature in Scandi- 
navia. — 'The Meteorological Institute of Sweden has 
ublished an imjxirtant paper and scries of charts 
y Mr. H. E. Uamberg on thermosynchivjnes and 
thermoisochrones in the Scandina\ian peninsula 
{Bthang till Mrteoiologiska lak ttagel\n , Bd bo, 
1918 (i()22j). In tables and charts, hniiuled on 
the obserxalions of 232 Swi'ihsh and S3 Nor\\ei;i.\n 
stations, Ml llamboig gives the mean annual dates 
at winch certain teinperaiines loign The lempeia- 
tnres arc ri'diici'd to st'adevid Jor this jnirpose, 
although Ml Hanibcrg full> lealises that foi ceitam 
geographu'al uses tlie value of ilie cliaits is tlu'ii'bv 
lessened, and he gives tuo pairs of ehaits, spiiiig and 
autumn, one for 12’ C. and the otluT tor o'^ C, 
in which tiic actual temperatmes are utilised A 
second series of charts mduates the .iveiago numbei 
of days with a tempeiature abovi' or below (eit.im 
figures Thcciiivcson these charts Mr i lamberg leims 
tlu'rmoiso(dnones 'the (halts, which are small but 
veiy clear, are most useful for gc'ogr.iphual jnn poses 
Spilt, of Warm W'lNrrks in Iutrope — 'J he 
abnoimal winter w'annth lecentlv experuuicc'd m 
Cential Jairope, embracing England, is dealt with in 
the Mctcondogu al Magaziuv lor Septembei by Mr 
( 1 C P lh(;)oks, oi "the MeU^orological Ollue \ 
chart IS gi\en showing the diflenmci's of the incan 
tempeiatmes foi the winter, (omi)rised by the 
months Dcccmbci, January, and h'ebuiaiy, foi the 
y('ars i<jii to Kiio, and the long ])eriod a\eiages for 
the lombnu'd w'lntcr muntlis, mostly covering tlu' 
^ears 1831 to 1910 .\t Ihidapc'st the wintcTs of 

the p.ist ten years ha\<' on the average Ix'cn moie 
than 3'' h' waina'r th.in tlu' normal wmiter At 
Zuncii tlu' e\((‘ss is 2' •() k" , at Paris, 2' 1 h , and 
at Kew, i''8 1 ' On the Atlanta sea-bo, ird tie' 
win1(’rs ol the cli'cade m cpK'stion ha\e beiui slightlv 
coldc'r tlian the noim.il 'riieie is no appieciablc 
dilleiemi' ol t('mp('ratur(' for the rest (jf the ye<u, 
the sumnu'r months lor the \ ears kjii to r()2o having 
been, on the' whole, somewhat cooler than the a\('iage 
'I'he abnormal warmth of the winters was not cojitiiu'd 
to low le\('ls, the mi'.in wmtei temperatun' lor the 
ten-)('ar period .it St Oothard, 0,877 feet aboxe 
sea-lexel, is ^"•i) E abov(' the noiinal 'I he author 
suggests a ti'iitatne expliination coimeetmg the ab- 
normal warmth with the genei.d decrease of sunspot 
numbei s since the nineteenth C(mlury I'.iKing the 
mean winter tempei.iture at (Greenwich foi the 
ten-yeai peiiod, 101 1 to 1020, it is i"-5 h' aboxe the 
no yi'ars' ax er.ige, and the mean xvas .diox e the norm.d 
m 8 winteis out of JO, the excess being iiioie than 
3'^' V in 4 wmteis In the ten-vear period from 
iSSO to iS()5 the mean winter lempcuatuie at 
(Irecnxxuh was E below the noim,d lor sixty 
years, and m 8 xx inters out of to the mean w.is beloxv 
the aveiage, the deficiency amounting to 3' 1*' or more 
in 3 wmteis; tins is a difleumt period from that 
given by the author and with an opposite ellect 

C'rLARF, i'KOM i\loiOR llicAOLRui I s — 'file descrip- 
tions of motor headlights exhibited at the meeting 
of the Optical Society on May 11 xvill be found ni 
part 4 of x'ohime 23 of the Transactions of the Society, 
togethci with a re])ort of the discussion of the 
conditions which a satisfactory headlight should fulfil 
In America these conditions are that too feet ahead 
of the tar at a point 5 feet above the hon/onlal, the 
illumination must not exeecxl that due to a lamp of 
750 candle powei The conditions laid down m 
this country by the Mmistiv of Transpoit 1 elate to 
the width .and height of llie beam and plac c no 
restriction on its intensity Idle reconciliation of the 
rcciuircmeiits of the driver and the pedestrian 01 
driver he is approaching is difiliciilt, but the general 
opinion of those who took part in the, discussion 
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appeared to be that tlie beam should have a c.andir 
power of 3000 in a diu'ctiun lialf a degree Ix'low 
the’*liorizontal and be ivduced to <,00 or boo caudle 
pow’er in a direction one dc-giee ahoxe the hori/onbil. 
As tlie glare c'lU'ct is due' to contiasl, it was fuither 
siiggestc'd that the ( ai bodx and the- load at the side 
of tin? c..n should be illumiii.ili'd Pi souu' extent as 
xxell as the load in lioiii 

A Ni'.w Thiokv 01 \ isi(.\ \ pMito-eleeliie 

theoix of vision li.is i('(t‘utlx bem put iorwaid b\ 

I )r J' Selian/ ol Diesdcn .ind h.i-i bi'cii disiussed m 
the Zt'its(Jn-ifl fur tlhimdi \i pie^'iit it is 

ineompli-tc*, but aeeordmg to a p.ipci m xol 54 ot 
ihv //‘ihilnift fur Sniiifsfdn ',h'ioi;u' the authoi liopi'S 
to hll in the gajis liy wcuk on wliuli lu' is .it jiri'sent 
engaged In outline it is a.s follows | i^ht on enter- 
ing the I've is absorbc'd bx the xisn.d pm|)le, xxhuli 
as a lesnlt emits elections ,it speeds which depend 
oil the w.ixc'-U'ugth but not 011 tin mleiisitv oi the 
incident light, that is, the xisual puiple is photo- 
elec tnc llic' elections impinge 011 tin' lods .md 
Cones and piodnce the sensation oi light 11 then 
vc'locities do not diller xxidelx llu‘\ aie ecpualisc'd 
dmmg tlien p.iss.igc' to the tods and cones and 
jirodnce a single- seiisalion c 01 lespondiiig to the 
mean xekcedv , but if thc'\ diller matciially tlie 
mteixal bc'lwec'ii then emisMoii ami then ariixal 
at the* lods and cones is iu)t sniinicut to ecpi.dise 
them and they piodiu'e distnut M'lisations Over 
a r.mge c»f wa vc--leiigths ot i io-‘ cm c .pialisation 
IS producc'd, but if .dl w.ixe Ic'nglhs o\(t ,1 i.mge 
double this aie [iiesc'iit, the seiis.itiou ot while’ is pro- 
clueed, xxhetlier the* i,mge lie eg iiom f to (» 01 liom 
b to ,S 10 * ( m 

'I'l.siiNc. I OR \riA.MiNs - Inxesligalois aie sc :iri'h- 
I mg actixc'E lor some' cln'inic.il means ol recognising 
I tlie jn'eseiu (' ol the xitamiiis m lood matc-riaN, ancl 
the (1 ISC ox c’rx ol sm h .i test xx oiild eiioriiioiislx me i e.ise 
the Jacilitx of ic'sc-arcli on these c'liisixe suhslaiic c's 
So f.ii all I he- suggestions made li.ixc’ (ailc'd to with- 
stand .1 (iitic.d exammalion In a recent [)a])ei m 
the' /inn/is/, Mcssis hiummond ami Watson point 
Old the clctse lelalioii xxlmli cxiits In tween the 
piesc'iicc' ol xii.imin \ m tats ami the wcdl known 
n'aclion gixc'ii hx lixcu’ oils, wimh consisls m the 
pr<»c|iic turn c)l a piirjilc' coloialion wlun the' oil is 
chssolxc'd m .111 oiganu solxc nt ,iml .1 chop oj sulphuric: 
<u id is added \11 tlie lixc'r oils ol mammals, hircK, 
and lisli examinc'd b\ the antliois g.ixc' the' icvution, 
blit thev also Imd that il is gixen, altluuigh less 
sticingU, bx the bodx fat of sonu animals and by 
blitter 111 striking agiec'incMit xxith tlu' bcdiax loiir 
of vitamin \, llic' poxvei of jiiodiicing the' coloiation 
IS lost when a ciineiil ol air is jiassc'd Llirongli the 
tat at 100' (. lint not xvheii the fat is heatcal at tins 
teiniK'uitiue m ahsenee of air Again, xxheii the fat 
IS h\drolvsecl it remains, xxilh tlu' xitaimii A, in the 
nnsajionifiable fiaction Motc-oxet, the intensity cat 
the leac tioii was found to be ronghlv proportional 
to the vitamin A content of a series of fish-liver oils. 
'Ihe liveis and fat of pigs and rats fed on diets deliucnt 
m xitamm A did not gixe the reaction, but this 
reappeared when the' detuieiuv xvas made good., It 
IS ob\ 'ons that there is a close parallel betwcx'ii the 
tw'o jnojierties, and the .anlhors, without claiming 
that the te.st .actually indu.itc s tlic jircsence of the 
x'lt.imin, suggest “ lliat tlu* association may be of 
some signifRance ’’ llic- necessity for this c'antion 
IS indicated by the' facts that aliliough the marine 
diatom Nietzsclna h.is been shown to be rich m 
vitamin .V the oil extracted from this oigamsm did 
not give the purple colour b'st xvith siilplmric acid, 
A similarnegatixe result wasobtainc'd with plankton oil, 
although the reaction xva.s given by certain marine algm. 
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Tendencies of Modern Physics. 


Swiss Society of Natural Sciences met this 
f year at Heme on August 2\ to 27. The 
piogiaiiime of the session coiripiised se\oral discus- 
sions on (piestKJiis of general interest, and papers 
of a more special character coininiinic ated to thi‘ 
\ai toils sections 'the work was divided between 
the follow i|ig sec tioiis (i) MatluunatiC'. , (2) Pliysics, 
(3) Cieopli} Sics, Melf'oiolcigy, and Aslronoiny, (^) 
( hemistiv, (5) (Ecology, Mineralogy, and Petrography, 
(t))Hotaiiv, (7) /oology, (<S) hhUoinology , (<)) i’aKeoii- 
tolog\', ( 1 o) Anthropologv and Icthnology, (1 1) Medical 
and Hiologual Science, (12) History ot Medienie and 
Natural S( leiii c‘ , (1 j) \'etiTinary Science , (1,4) Phar- 
inac)' , (15) Jcngineei iiig History 

We caniiol gue heie a detailcsl account of this 
annual cw’cuit in Swiss scu'iice, w'e sliall thendore 
confine oiiisehes to a ic-sunie of the addrc'ss of Prof 
(' P (luye, ot (lenc'va, in opening the* series of 
geiieial (list ussions 

Taking the* title', ' 1 he 'rendencic's of Modern 
Physics and the toncc'ption of Matter," Prof Huyc 
Just shoAced tli.it modern ph}sics was becoming 
moie and mou- ('lectioinagnetic , discontinuous, and 
statistic al I o thc'se thu'e chaiacteristu s, whic h have 
been suKicu ntly disconcerting to minds accustonu'd 
to the classical coiuejitioiis of the second half of the* 
nineteenth centiirv, tliere has now been added a 
fourth, of stdl more peiplc'xing character, in the' 
introduction of tlic' principle of rel.itiMlv In adopt- 
ing this [iiuuiple ])hysi( s has displavecl a distmctlv 
nietaph) sjcal tc'iidc'ucy, which sometimes xeiitures to 
introdiic e into sc lent ilic disc ussion a dogmatic method 
of proc'eduie It is tiuc' that the dilhcult\ is coni- 
peiisatc'd bv impoitant ad\ ani.igc's, rc'sulting fioin 
the fact th.it the toinmla'ot rc'lat i\ it\' intioduce more 
simplicitv in the d\nami(s of \c'iv gusit lelocities, 
and more unity bc'lwc'cii the' \aiious biam lies of 

ph\ SICS 

Aftc'i haciiig sliow n how jihysics like chc'inistry, 
has nioA ed steadily along the' path ot discontinuity 
b\ the intiodiu tion of tlie atom ol electiicity and 
the tlieor\ ot cpianta, Hiol (iiiye spoke of the coii- 
secpu'iices ol this cliscontiniiitv, which comiilic.ited 
greatly tlie c-xplanation of jiheiioiiu'na appaientl\ ol 
tlu' most s]m])l(' c haiac ter 

How, indec'd, ( onld one follow, bv means of the 
ecpiations of mechanics, the lecipiocal actions of ,i 
nearly innumeiablc’ gioup of discontimions elements 
(niolc't ulc's, atoms, electrons) I his extienu' coiupli- 
c ation w hu h c hai acterises the phenomenon, .ippaiently 
so simjile, whc'ii it is desiied to study it mtimatc'lv, 
led to the' intiodiictuni of kinetic theoiic's 'I'he 
calculus of piobabihlK's then came to the aid of 
physicists, jiowerless as thc'v weie t(t solve', by iiic'ans 
of tlie i'([iiatioiis of inechiaiiics, the inextricable 
])robl('nis which were proposed to them Hut the 
consc'cpicnc e ot these' kinetic theories is to leacl us 
to conceive ])h\ sic o-c hemical laws as statistic.d, so 
th.it wo must pictmi' physic o-chemu al detc-rininisin 


as a statistical determinism, to which the law of 
great numbers imparts all the appearance of infinite 
precision 

The progress of phv'sics towards elec.tromagneti'-m 
IS particularly striking 'I'he first decisive step along 
this path was made by Maxwell, to whom we owe 
the c'lc'ctromagnc'tic thc'ory of light, which, universally 
accepted as it is to-day by physicists, unitC'. in a 
systematic whole the phc'nornena of light and of 
eli'cdromagnetisni Hut this tendency to ex]ilaiii 
physical plienomena by the laws of elc'ctromagnetisin 
has only served to make it still more accentuated. 
It has evc'ii attackc-d the mechanics which seemed 
to bc' the immutable basis of the old physics I'o-d.iy 
the fundamental postukite of mechanics^ inertia — ■ 
can bc satisfactorily explained m teiins ol the pro- 
pertu's of an electromagnetic lield, and nioie and 
more mtc'rmolocular forces appear to be of eleitio- 
imigiu'tic nature (Debyc', Keesom) 

Hut lilt' mam leason for this constant ev'olution 
of phv^sics towards eleidiomagnetism is the work 
c.iiiK'd out partu ularly m Kiigland (Rutherfmd's 
school), which has exhibitc'd it m a most ccmviruing 
fashion The material atom itsc'lf appe-ats to bc 
constituted entirely of chaiges of electricity, positive 
and negative (elections), and all physical forces, 
w'lth the c'xic'ption of the mysteiious foua' ol gravita- 
tion, will thus be found, in the last usoiL, to be 
eU'ctiu and magnetic forces 

In the second pait of lus addrc'ss, ITof fluvc* 
show I'd how the concc'ption of matter, as dc'hnc'd by 
merti.i, had evolved from Lavoisic'i to ICinstc'in, and 
to the most rc'cc'iil work of J^utheiJord ,uid Aston 
Without loinmiftmg ourselves positivc'ly to Hrout’s 
hvpothc'sis. which would make the' atomic wi'ights 
ol tlu' elemc'nis integral multiples of that ol <i unujue 
constituc'iit — the' atom of hydiogen — iii'w ih'vc'lop- 
mc'iits point to a duality of ultimate maten.il, the 
posilivi' electron which is mainly responsible lot the 
iiu'rti^ of tlie atom, and the neg.itivc' elc'ction 

In shoit, the st.utlmg piogress ic'.ilisc'd in physics 
during the last Unity \ears has leducc'd to naught 
all those thud phantoms which wc' kiu'w — impoudei- 
ablc' c'lcctiu and magnetic iluids , only the most 
ten.icioiis among tliem- the .lethei — -olfc'rs still a 
[laitial resisl.ince 

Hloysicists luive thus been led, little by little, to 
the idea of the matc'nahtv of c'lcctncitv, <uul still 
more the foimula' of lelativitv ]>omt to the' parallc'lism 
betvvec'ii inertia and ciu'igy, that is, to tiu' tusion 
into a single principle of the two ptmciplos which 
govc'in all ph\sical phenomena —the pnncijde of the 
conservation of iii.iss and that of the coiisei v.ition 
ol enc'rgy 

Such are the impoitant results, not only from the 
scientihc point cd view, but also fiom that ol oui 
best philosophic cultuie, which modern rese.irch has 
brongJit forward during the comse ol the last thirty 
years 


The Isothermal Frontier of Ancient Cities.^ 


"'HE northern frontier of the Roman Empire is 
shown in atlases of ancient geography, and that 
of the Acha'ineman Empiie of the Hersians and ol 
the; dynasties which succeeded in the Middle East 
The fiontier of the ancient ('hmese JMnpire has not 
beem made simikirly famihai, and in plan' ol it there 
IS the repic'sc'iitation of the h'mpire of ('hiii.i as it 

* M)-.ti,i< l of .1 p.ipei 1)\ Or V iiivli-iii C oiui^h u nl 1). foic Sk Ikjii h 
(Cii Ur;r iphv) of th(' nriteli V-.vx i tlKni it Hull (»ii Sept, u 
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has been m mc'dia'val and modem time's hiom I lus 
most of Manchuria, all Mongolia, and the Hi valley 
must be shorn olf m order to get the Chinese' norlhein 
Irontier as it was under tlu' tfan dynasty m the 
beginning of tlu' seconcJ century after ( Iiiist, the 
age of the Antoniiies m Enrojie At this time, when 
the ancient civilisation of Eairasia was at the heiglit 
ol its cnltiirc and app.iiciitly at the m.iximum of 
its power, the noiLhern fiontier once controlled by 
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the Persian Achrernenidne was divided between the 
Parthians, capitalled at Ctesiphon, and the Kushan 
dynasty of the ’\Tie-chi, capitalled at Pesluiwar 
These lour northern frontiers, Rom.in, Parthian, 
Kushan, and Chinese, were eonsecutiN e, foiimn}f an 
unbroken line from the mouth of the Rlmie lU'ar 
the modern Katwyk m Holland, 52' N , to the e.ist 
coast of K'orea in about p ' X, South ol the line 
a \ast array of eslablislu'd cities stretched for seven 
thousand miles ac ross Kurasia, m some parts piotc'c ted 
by ii.iliiral barncTs, m others defcuidcMl by lines of 
ii'asonry fortilication North of the line weie thc‘ 
tents of nomads, huts of loiest dwcdlers, and stockaded 
deleiices of eaith and wocxl In the noithcan pait 
of moclerii (leimany tliere weie tc'rritones north ol 
I lie hue which the Koimms liad abandoru'd as untcai- 
ablc' or improhtable South of the lmc‘ in Kastcuu 
I'airojH' was the' clistiict ot Dacia wliicli Vugustus 
jucderied not to touch, but 'I'r.ij.in was compellc-d 
to occupy In this counti\ thc> native pcaiple had 
111 the interval bef^un to constiuet masomy lortili- 
cations 

In the course' of an m\ estii^ation of the Geography 
of capital citu's, it was ioiind that this 1101 them 
liontic'r of ancient eitic's, on the c\e of the Ixirbarian 
irnijition, lias, within natrow' limits ol \aiiation, the' 
same a\eia<;c' tc'inpc'ratuie throughout it is a true 
nniuial isotheim, not an isotherm recluced to sea 
lecel Along the hairopc'an pait is a line' of modern 
cities with mc'lc'oiologic.tl obsc'rv.itoiies The' annual 
lemjH'iatures of c'lght ol these*, strung out .dong the 
length, has an acc'iage ol 48 ' 0 h' Asia is not well 
oh loi mcdcoiologUMl rc'c Olds nerir the' hue on the* 
south, and the second table consists of a list ol 
towns moslly under Russian rule pist north ot the 
line \clieie pro])c‘r recoids hacc* bc*en Kept It will 
be' obseica'cl, tliereiore, that their lem|)eiaturc*s are 
r.ithc'r low'er than th.it along the Ironlic'r of tlu' 
ancient cities 'I'lie axer.igc* tc'mpeiatiiic* of these* 
c'lght towns north of the hue* is ] h \eiy 

long gap in these* towns occiiis l)c*twc*(*u K'lddj.i .md 
Mnkdc'U, but the ic-cord foi the Luk< him depies'.icm 
m ('hmc'sc' 'ruikestan, a little south ol the* tionlu'r 
\'ic Ids .1 not me ons, stent ligiirc*, il collected foi the 
gc'iicial height of the suiioimding coimtiy, and that 
ol I ’(.'King IS not discoid. int iMiithei e.isl the 
gen(*rahsecl isotherm of |8 ' 5 h ic'achc*s the* eastc'in 
co.ist of Korea m about |i ' N (soiiu'wh.it noith ol 


the peninsula poitioii ot the countrv) which (.iniiot 
be very far from the tiontic'i of its ancient cities 
In the detached Jvom.in possession of Pritam tlu* 
inner and pnncip.d Imi' ol foi tilic.itioii had its wc*stern 
teimmal at Cai lisle, whc*ic* tlu* t(*mpc‘i.itnii' is i/ ’-S I*' 
I'.astwards of the coiitmeiit ol hiiiasia tlu' coiupiest 
ot the J.ip.iiiese isl.iiids b\ iliiii jnc-sc-nt m.isteis 
w.is oidv completed .il a imu h Liter date th.in that 
under considei.itioii, but tlu' J.i{)anes(' d('ii\(.(t then 
cultuic* trom ancu'iit ('lima pnandv thiluigh Koic'a) 
and it may theic*lore be siguiluant tli.it the\ wc'ie 
content to loiupiei, willioiit c olonising, ^ e/o, the 
northein isl.iiid, .md that wh.it is n i Koiied In tlu* 
),ij)anese as Jap.in piopei, .iiid is (.died by them 
“Old Japan" does not include \ e/o l>nt stops 
short with llonshiu, tlu* m.md.md, .md lh.it tlu* 
annu.d isotlu'im oi pS 5 L ti.u cases tlu' strait of 
'rsugaru wliii h se])<iralcs ( )ld |.ipau Iroiu \e/o 

'1 he fact that the .miin.d t('mi)ei .itiire along this 
immense liiu* only \aiies within 1 ( m.ii K.ibK' iiariow* 
limits cannot be leason.iblv coiiti'sicd II it be* the 
case th.it desiccation has occ lined gi*iiei.dly m Asi.i 
.dong this hue since* the second (c'liturx ol our eia 
its piobablc* (*tt( ( t would be* to lessen the Wllltel 
and r.nse the* simmiei tc*mi»ei.itnre, K'. icing the 
.iimiial tempciatmi* imu h the* s.ime 

I he* ( oiiic ideiK'c* ol fioiiliei .md tiiie isotherm is 
not <1 iiK'ie c ons(’(|uenec* ol e.ist .md west b.uiu*is 
ot mount.ims, inl.md ,s('as, ,md n\i‘is, toi tlu'se had 
to be supplementc*(l b\' long lines ot toitilic .ition 
Ne.thc'r w.is it due to unsiutabilil e ol the* southern 
country to p.istoi.d people's, loi 111 \si,i th(*i(* w.is 
much co\c*t(*d gr.i/mg Kind south of the sc'ttled 
frontlet Prc*( isc'K how l.ii tins ( oiiicuh'ncc' is sig- 
nilic.mt it is yet diKicult to sa\ 
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The Mechanism of the Cochlea. 


M (JS'r mc'dic .d students ha\e piob.ibl\ fe*lt that 
cmieiit ])hysioIogical tc'.ic lung piocidc'd thc'in 
with only a ha/y con((*ption ol the* m(*( hanisin for 
Healing in the coclile.i HelmhoK/ put foiavaid the* 
\i('w th.it this oigan contained a scaic's of la'sonatois, 
which well’ (li1lerentiatc*(l like .1 set ol ju.mo stimgs, 
so th.it c*ach string \ibiatc*d only in lesjxuisi* to one 
p.iituul.ir note It a\iI 1 be ic‘ni(*mbeiecl th.it the 
cochlea tonus a spir.il, which when unwound consists 
of two ch.imbeis, jd.uc'cl one above the other, and 
separ.ited by the basd.ir membrane At oiu* c-nd 
(the base) ol the* c 0( l^di’.i, m the wall ot the* uppei 
chambe-r, is the wnici\\ which is sc't 111 vibiatioii b\' 
the midcllc* c'ar, while m the wall ol the* lower ( hambc'r 
IS a .simd.ir window whose* function is to pic'vc'iit the* 
prc'ssuii* from changing inside the cochlea wlu*n the 
ujipc'r window* moves Doth ch.imbeis cont.mi lluid, 
and, at the c)lhc*r end (the .ijiex) of the cochlc*.!, the 
chambeis unite*, for tlu* basilar mc*mbr,me ceases just 
of the ajiex 

V* suggestion that the* libres of tlu* b.isilai 
nK*|ranc' c.in act as a resonating s>stem h.is been 


current since it w.is poinlc'd out lh.it their length 
(nie.isured acioss the camil) v.iru*d coiitinnoiisly from 
the base to the apex Now the* librcs of a resomiting 
s\stem must obey the Liws whuh govi'in vibiatmg 
strings, so that n, the numbc'i of vibi.itions of .g 

slung per sec , - wheic* / is the length ot a 

tibie, I is the tc*nsion, .md in is the m.iss per unit 
length Dray show(*(l m kioo that the* (c*nsion ot 
the* hbies of the b.isdar ineinbi.mc* .also v.ined tiom 
the* base to the* a}H*x, for while tin* sjiual hg.iment 
which attachc'd the mc'inbraiu' to the oiitei w.dl of 
the < Ol Idea was v av dc'iise nc.ir the b.isc*, it w*as, 
on the coiitraiv, veiy sleiidc’r ne.ir the apc’x We 
know, thc*rc'foie, that the hbic’s of the basd.ir 
mi*mbiane .ire clillei entiated foi tension and li*ngth, 
so that the shoit iibic's nc'ai the base ,irc* under high 
tension, .md the' long ones nc'ai the ape.x are uncler 
low ti'usion To C(jmj»letc' the* ie(juiremi*nts of the* 
foi inula, fcir vibiatmg strings, il is only necess.try to 
disc'ov er .1 system b\ whu h the hbies .in* clifleienti.itcd 
lor mass, which dillc*ienti.ition must, as the foimula 


VO, 2764, VOL. no] 



560 


NATURE 


cleniaiulb, be applied so that t})e load on the fibres is 
small near llie base, but large near the apex 

A great difficulty in supposing that the basilar 
membrane represents a system of resonating strings 
is the fact that it is immersed in fluid It is preeiscly 
Dlls p(nnt uhicli J)r George \^’llkms()^, m a paper 
read before the Seetion of Physiology of the Ihitish 
Assoi latioii al the recent Hull meeting, conceives to 
be, not a dilliciilp-, but the kiv of t)i(“ whole problem, 
lie suggests that the <litlcic“ntiation of the fibies as 
to mass, or the “ loading " of the fibres, is brought 
about by tJie llmd m the innals \\ lien Die fibres 
at any j)oint of the menibianc \ ibratc^ m lesponse to 
an impulse futin tin: middle eai, they will be loaded 
b) the weight of a (olimm of ilmd [jrojiorlional to 
tile dislaiiK' of the vibiafmg })omt from ihc fou si m 
roluDdft, wliuh is the window between the cochlea 
and the imddlc e<ir Tlie (oliimn of llmd between 
the window and flic Mluatmg point will be least m 
the case of a point on Du: membiane near Dio base 
of Du' co( Idea, and greatest m tlio ease of a point 
neai the ajiex 

So innch for Dr Wilkinson’s theoretieal conception 
He has ]no\idc(l a convincing proof of his views m 
the shape (jf two \ or\' mgi'iiions models, 'fhe first 
IS a brass box di\’ided iiori/ontallv into tw'o liki' 
tlio cochlea iinuoimd from its sjural. Ihe partition 
which iTpiesents the basilar membrane consists of a 
senes of parallel wires of phosphor-bion/e .soldered 
fiimlv m ])osilion, and cox (Ted xviDi formalised 
gelatin On Dus basilar membiane is scattered blue 
enamel powder There is a fenestra rotunda and 
avails at one (Sid of the box, K^spertively above and 
below the basilar membiane, the windows being 
formed m each cas(' by a lubber disc The box is 
filled w'lDi w.ifer and is complotiTy elosed In his 
hrst mode], Di Wilkinson has kejit all his phosphor- 
broii/ce wires at Dio same tension and of the same 
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lentil. Yet he finds that when he applies a vibrating 
tuning-fork to the rubber membrane, or fenestra 
rotunda, ihe powder on the basilar membrane takes 
up a definite position wliich varies with tuning- 
forks of different rates of vibration Thus a 200 
D V fork produces a localised resonant response at 
a distance 3*^ cm. from the proximal end of the scale, 
while a 400 D V. fork pioduces such a response at a 
distance of o-p cm Jf one makes use of tlie formula 
for xibrating strings and .supposes that the dilterentia- 
tion m resonance is due to the dillerent loading of 
the wires hj' the fluid according to the above 
hypotliesis, then the point of resonance to the lower 
tone should be 4 tunes the distance from the waridows 
compared with that for the upper tone Actually 
xve sec Diat it is not 4 times, but is 3-3/0 9-- 3-0 tunes 
A very striking agreement ! 

Here then is proof of Dr. WTlkmson’s contention 
that a system of transv(Tse hbre.s, immersed in a 
fluid as it is 111 the cochlea, is already, by reason of 
the position of the fenestra’, ditforentiated for 
resonance in regard to the effective mass of Die 
fibres 

111 Ins second model, which is larger, lie has carried 
out a diflerentiation of Ins ph(.)sphor'lnoiizo wiies m 
n^speet ol tension and length The diffcienlialion 
ol tension is effected by attaching weigliLs of difhnent 
si/cs to the ends of the mdivuliial wires , xvhili' the 
lighter wenghts are attaclicd to the longer liliics near 
the “ apex," the lieavici weights arc attached to the 
shorter fibres near the base in this way he has 
attaimxl a model which gives a localisrjd resonant 
ii'spoiise oxer a range exceeding font octaves 

One may say in coiirlusion that Dr Wilkinson 
has iiia(l(‘ a x-ery considcralilc ( ontnbntioii to our 
kiioxvledge of the mechanism of he.irmg, and has 
pre.s('nto(i the hist clear conce^itioii ol how the 
cochl('a can xvork. 


British Association Research Committees. 


T> IxSlcAKCTI coinnultces to deal with the folloxx-ing 

subjects were ajipointed bv the Cieneral Com- 
mittee al the recent mt‘('ting of the British Association 
at Hull. The naiiu's given arc those of the chairmen 
and secretaiK's of Die I'omnuttces 

Slchon a (.Mathumatics ami PiiY.sTfs) — Scismo- 
logical inxcstigations Prof H II Turner, Mr J, J 
bhau T'o asMsf xxork on the tides Prof. IJ. T.amb, 
Di A. 'f Doodson Annual fables of constants ami 
numerical data, ( licmual, jibysical, and technological 
Sir Ernest KnDuTfoid, Prof A W- IWrter Calcula- 
tion of inaDiemaDi al tables f^rof J \V Nicholson, 
Dr J K Airey Determination of gravity at sea 
Prof A E J1 Eox'e, Prof W' G Duffield investiga- 
tion of the njipei atmosjihere Sir Napier Shaw, 
-Mr C J. P. C.ive To aid the xvork of establishing 
a solar observatory m Australia-: Prof IE IE Turner, 
Prof. Wk G Duffield. 

SuciioN fi (Chemtsiky). — Colloid chemistry and 
its industrial applications • Prof 1 '. G JTonnan, Dr 
W Clayton Absorption spectra and chemical con- 
stitution of organic compounds : Prof E M. Heilbron, 
Prof. E C C. Jialv. 

Seciion C (CiEOLOGY).' — The Old Red Sandstone 
rocks of Kiltorcaii, Ireland Prof (ircnville ('ole. 
Prof T. Johnson. To (-xtavatc critical sections in 
the palaeozoic' locks of England and Wales : Prof 
W W. Watts, Prof W. G. Fearnsides The collection, 
preservation, and .systematic registration of photo- 
graphs of geological interest ; Prof. E J. Garwood, 
Piof. S. IT. Reynolds To consider the preparation 
of a list of characteristic fossils : Prof. P F. Kendall, 
k'lr H. C. Versey. To investigate the flora of lower 
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carbonilcrous times as ('xempliiied al a newly dis- 
covered locality at Gullane, Haddingtonshne . Dr 
Kidston, Prof W T' Goidoii To inxestigate 
the straligraphual se(]uciKc and pakcontologv of the 
Gld Red Sandstone of the Bristol dislnct l\lr H 
Bolton, Mr F S Walhs 

Section D (Zoology) — T'oaidconipc'tcntmvesti- 
gatois .select (‘(I by Die ( ommitlee to can y on ihTimtc 
pieces of xvork at the Zoological Station at Naples. 
Ihof E S Goodrn h, Prof. J H Ashwortli To 
summon meetings m Loudon or elsewlien' for Die 
consulciation of matters alliTtmg the interests of 
zoology, and to obtain by (.oriesjioiKlcnci' the opinion 
of zoologists on matters ol a similar kind, with pow-er 
to raise by snbscnyition fiom eac h zoologist a sum of 
money for defraying current expenses of the oiganisa- 
tion Prof S j. Hickson, Dr W M Talteisall. 
Zoological bibliography .ind jniblieatioii . Pro! E. B. 
Poulton, Dr. I' A Bather. Parthenogenesis Prof. 
A.Meck, Mr. A D Peacock To nominate ( ompetent 
naturalists to perform dehnite pieces of work at the 
Marine I-aboratoiy, Plymouth. Prof \ Dcndy 
[Chairman and Secretary), ixxperiments in inherit- 
ance m silkworms . Prof W Bahson, Mrs Merritt 
Hawkes lExperiments m inheritance of colour m 
J.cpidoptera : l^rof W Bateson [Chairman and 
Secretary) . 

Section K (Geography). — To consider the ad- 
visability of making a provisional population map 
of ihe British Isles, and to make recommendations 
as to the method of construction and reproduction : 
Mr H. O. Beckit, Mr. F. Debonham 
Sections E, L (Geography, EducationThTo 

n\) 
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formulate suggestions for a syllabus for the teaching 
of geography both to matriculation standard and in 
advanced courses ; to report upon the present position 
of the geographical training of teachers, and to make 
recommendations thereon ; and to re])oit, as occasion 
arises, to Council, thiough the Organising Committee 
of Section K, upon tlie piactical working of regulations 
issued by the Board of ICducalion alfecting the posiiion 
of geographvin tiaimng colleges and second.ir\ stliooK. 
Prof T P. Nnnn, Mr W. 1 1 Barker 

Sn iioN (t (pNoiNi- lkino) - -To repoit on icitani 
of llu' more complex stress distributions m (Migmeeimg 
mateiials Piof P O Coker {(' haiyin / in ), iTol 
L -N O Pilon, and Ihof A. J^obeitson (Sre/chon s) 
Slciion H (Amjiroi'OI.oov) - d'o leport on the 
distnlnition of Bionze Age implements l‘iof J ], 
JMyres, Mr M J F. Pi-akc 'I'o Londuct anJia-o- 
logual invesligations in .Malta Prof j 1 . Myies, 
Sir Artlnn Feilli 'I'o tonduct exploiatioiis with Ilu‘ 
objeit ol asceitainnig the age of Stone ( irck's Sir 
Ilerculcs ivcad, Mi. H Balionr To exc.i\ate (*arl\ 
siU's m ^lacedonia Sir W'lliiani Kulgi'way, Mi S. 
Cassoii I'o ri'port on the (.lassdu .ition .ind distiibii- 
lion of Hide stone inonuiiKmts Dr K K M.nett, 
Piof 11 J Ideiire 1 he collei lion, ])ieservation, ami 
s\slcniatic icgistialion of ])hotogiaphs ol anthro' 
]iologKal interest Sir Meicules IF-, id, Mi I', A' 
i'allai/(' To (onchitt an lueologu al and (dhnological 
lescaiches in ('ndi' Di J.) C ilogaith, l*iol J L 
]\l\ies To i o-o})(‘r<ite i\ith local loinmittecs in e\- 
<'avation on Fonian sites m fhitain Sir William 
Ridg(n\ai", Ali J 1 J h' Peakc' lo lepoit on tlu' 
pieseiit stall' of knowledge of tlie ethnogiajihv and 
anthiopology of the Near and Middle Jiast Dr \ (' 
Haddon.Mi F N h'allai/i' 'i o K'jiort on the [iresent 
state ot knowledge' of the rekitioii ol eailv jiakeohlhic 
nnjileiiu'nts to glae led deposits Mi H J F IVakt', 
.Ml Ji N Icdlai/e d'o iiULstigate tlu' lake \illages 
in the lU'igldxnirhood of ( dastonlniiy in (oniu'xioii 
i\]th a coinmitti'i' of the Somciset An Ideological .md 
Natur.d llisloiy Societv Sn Wilh.nn lto\d Dawkiii'., 
Mi Willoughby Cardnei To to-opeiati* with a 
coiniiutl('(' ot the ICiyal Antlmopologu al Jiistitiite in 
tlie exploration of eaves in tiu' I)crb\shin' elistiie.l 
Sir William Boyel Dawkins, Mi C A. (an hit 'I'ei 
investigate ])ro( esses eit growth in e hildii'ii, with the 
VK'W' of elisceivenng eliileren(.es eliu' to lace and sex, 
anel further lo study racial difteieiiccs in women 
Sir Arthur Keith, Prof 11 f h'lcure 'I'o (.oiuluct 
xeavatienis and pit'jiaie a survey of the Coldrnm 
1,1' g.dithic inouumenl Sir Arthur Keith, ]*iot 11 
J i''l('ure I o R'jieiit on the cxisteiiea' and distribution 
of long-haiienvs in the Isle' of Man ITof II J Ideiiie, 
P>r ()ril J'ox 'I'o lepeirt on pre)[)osals lor an 
antluoixileign al and ai e Ineeileigu al bibhographv, with 
power to eo-opeiate with otlu'r beielies Dr A C 
lladelon, Mr Iv N J^'allai/e I'o lepeirt on the' bc'^t 

means e)i publishing a moiiogiapli l)v Di h'ox on llu' 
aicha'ologv eel the Caniliiidge legiem Dr \ ('. 

Haelelon, Mr H J F, Pe<ike 

Si'Xiiox T (Jhivsieu.ooY) — Ftlicicncy of movement 
111 men eejiiipped with ai title lal limbs ITof E P. 
Cathcait, ITof A V Hill Mnsciilai stillness m 
le'lation lo respiration Preaf A. V Hill, Di h'f 
Policrts. 

Sne" I ION J (Psv’e. iioLoeiv) —Tlie pku e- of psve hology’ 
in the mcelic.il e iirritiduin Prof G Reibeiison, Ih' 
W Brown \'e)eational te^ts : Dr C S. Myeis, Dr 
G il, Mips 

SixTTON K (Botan\ ) ’ -’I'o cemtinue breeding ex- 

f icrnnents on (Enothe'i a and otlu^r ge'ucra JV A B. 
icndle, Dr. R R (iate.s Primary botanical survey 
in Wales : Dr F. N. Miles Thomas, Prof. O V. 
Darbishire. 

Sfxtion L (Educational Science). — ' rrainiug in 
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citizenship . Rt Rev J F C WTlldon, Lady Shaw. 
To impiire into the practu ability of an international 
auxiliary language Di 11 h'oster Alorley, Di. F 
H d'npp 

University and Educational Intelligence. 

BiR.MiNeni v.M — 1 he- Cnueisiiv Wai Me'ine)rial, 
whieli was nnveileel on bund.iv, ()(tobei f.dves the 
foim e)l three huge p.iiu'ls of niaileh', on the e'.isb'in 
siele e)t the enlianee hall o] the' I iuve-isU\, be'ating 
the names ol me'inbeis of the- I mveisitv whe) fc'll 
ni the' wai 

'I he Miiirlie'ad le-etni<'s in snei.d ))hile)soplu' aie tei 
be deliveieel by Plot J 11 M uii lie-.id, w he) h.is e hoseii 
as Ills siibje'el “ llu- Ide'a ol I’logie'ss " 1 lie' tiist 
ol the' senes ot se-ve-n is lei be- give'il on Oidobe'r l() 
riie le‘( lines an- tive 

('VMI'-Rlla.i — 'Hie \ a e-Cli.iiu e'lloi .iiiiKiiliKes .1 
le'g.ii \ e)f looe)/ , flee ol k'gae v duD , (o llu' Agll- 
ciiltiiral D('|)ai Uiu'iit ol liu' I'nive-isily by the will 
ol the' late ( hailes Je'well, t)\ llie- will e)l fhi' late 

I )i Rivers books ami ])ainphle-ls have' bt'cii le-ft to 
the libi.ny ol Si John's I ollegt , .md in .idddion 70 
volimies liave be'e'ii selee b-d tor the- hbi.ir\ ot the 
Ps\ e hologie al 1 )cp.ii I nieiit .md J05 voliiiues lor that 
ol the De{).ir1im'nt ol l*’Uim)!ogy 

Ml. W' J H Sproll, ( l.iK' ( ollege, has be'e'ii 
a])point('d deinonsti.itoi m expeimuntal jisyi hology 

\lr j (' Burkillaiid Mi \ F liigh.iiii li.ive lieeii 
elee ted Felleiws ol 'I'ninlv ( e)lU-y(' 

It IS [)iopos('d to eonlei .m hoiioi.iiv M A de'gre'e' 
on Prof 11 R Dean 

I.IJ i)s \l .1 Coiigieg.ition oJ llu- rnive'isity held 
on 'Tiiesd.iy, Oetobei lo, the I )iikt' of Devoiislnie, 
t li.im elleir of llu' Dmveisily, po -aiding, tlu- following 
homirari' ele-gie-es we-ie- eoiilt-iud I ill I) The 
l-ord Bishop ol Ripon (llu- KM Iv’ev Dr 'I'hoinas 
Hanks Strong) ami Mi Bi m e Rulimond, Relitoi ol 
the' 'I iiin > Lilrun-y Sit fy [^lenient l> A Sir Dngald 
(h'lk, Sn h'lank Dyson, Astronoine'i Royal, .md Sir 
Ruhaid Gr('ge)i\, Editeir ol N.duie, ])r('sident of the' 
Felmaitional Se* lion eif the ITilish Assoe i.ilioii, i<)--2 
LL I) Mr H 1 Heiwiing, Mr B Biei.ullxnt, Mr 

II Me f aie-n, and Mi C h' 1 elll'^' 

Sn Dngald ('!» rk was ])resenl(‘d by Piul Suntheils, 
who s.nd, "In him we wa-leoine one' whe) eanu' to 
Feeds as .1 member of the first fheimeal stall of the 
^’oIk'>hlle' College ol Scie-m'e', .md he returns tei-day 
a man e'lniiu-nt aimmg Ins lellovvs as a gre'at example 
e)t the ide.d on whuli tins Cnive'isity h.is spent so 
inmli of its e.irly l.ibeeuis tlu' li.ume)mons and 
fiiiitfnl union e)f pure and a[)[)heel .seu'mo ’’ 

ill pre-senting Sir h i .ink Dyson, ITof W hieldington 
leferu'd to him .is " the most etistnignisheel British 
astieTiu^niei , ” whe), the\ lenu'inbeied with piiele, is 
also a gre'at ^’e)lkshlH'man, .md in his chosen lie'ld 
of woik h.is Ix’cn unvaryingly sueee-ssfnl " Fvery 
one knows Inin as the' .Xslrononu'r Koval, a position 
ulneli in llu'se* da^s ol astronoinie al dise:oyeiv lie has 
iille'd with the highest distinction ’’ 

Prof Smithells, in presenting Sn Riehaid (iiegory, 
said ■' He stands as one of the most distinguished 
of those who stru'c to inte-ipiel seu'me to the 
multitude', to olihterato the false antagonisms tl^at 
have ari'-en be'tweem the dille're'iit 1 calms of knowledge, 
and to will tor sen nee her rightful plate among the 
peoteiit intluemcs that act for the true enlightenment 
and progre.ss ot mankind ’’ 

I .ONDON — Dr (' I )a Fano w ill begin on Wednesday, 
October 25, at King's College, at 4.30, a course of 
eight free public lectuies on “ The fiistology of the 
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Nervous System." The subsequent lectures will be 
given on November i, 8. 15. 22. 29. and December 6 
and 13. No tickets are required. 

Dr. George Senter and Mr. C. W. Crook hitve 
been elected by the science graduates to fill the two 
vacant seats on the Senate 

Shn-FidKi u.— 1'he Council has appointed Prof, 
to be ementus-professor of mathematics, 
ami Mr. R Pl.itt to be demonstrator m pathology 
and bacteriology. 


Dr. a J. Sutton Pipt'ard has been appointed 
professor of engineering at the IJmveisity College of 
South Wall's and Monmouthshire, Cardiff 

Tiif. Loughborough Technical College has since 
1918 (lov'clopi'd a vvcll-eij nipped faculty of engineer- 
ing with departments of mechanical and civil, of 
electrical, and of automobile engineering. In its 
calendar for 1922^23 (pure 39 (vZ ) it claims that its 
own workshops enable it to provide the student with 
all necessary practical training concurrently with 
hw theoretical woik, thus obviating the risk, in- 
cidental to sandwich systems, of forgetting in the 
woiks w'hat was k'arned m the college and mcv. versa, 
the college is said to have at present more than 
1500 full-time day students 111 lesidence. The 
governors iiulude ri'presentatives of th(! universities 
of Ihrmmgham ami Cambridge, as well as of Leicester- 
Miiic County Coiimil and lanighborough Town 

I HU Merchant ^'cnlurels’ Technical Colh'ge of 
Dristol, in winch is provided and mamtamed the 
l^^culty of Fmgmeenng of tlie Cniversity of Pwistol 
has issued for the session 1922-2^ a (alcndar (price 
0(/ ) witli 18 full-page illustiations. Like the Royal 
lecluiicdl ('ollege, i.lasgow, it is m touch witli a 
number of engineering firms w-huh co-operate with 
i’<-^g«-iid to the ttaimng of appienfices, but, 
when'as the lormci ananges its ('ngiiU'ering courses 
in such a wav as to k'avi' student -appi entices fiee to 
spend in tlu'ir fiims’ works the snmmeis intervening 
between the winter sessions of the collegi', a special 
feature cif the Jiristol ‘‘samlwuh scheme" is that 
the student spends m the woiks ij months between 
the first and second colli'ge (lo-months) sessions. 
Among the free-tuition entrance scholarships of the 
Merchant \entuiers’ College is one "for the .son of 
a citi/en of Di'dliune who has passed (uther the It -ds-L. 
or 13.-d.s-Sc examination " 

Jut-: admmisfiation of schools in the smaller cities 
of the United Stales of America is dealt with m an 
interesting <ind stimulating way m Bnlletm No. 2 
of 1922 of the Bureau of Icduciitum (Govt Punting 
Office, Washington, D C , price lu cents). The 
.statistical basis lonsists of answers by 520 super- 
intendents of education to a queshonnaire. From 
the section relating to teadiers' qualifications it 
appears that tlie standard reipnrements as regards 
training for teaching m clenu'ntary and in high 
schools respectively are two years of normal-school 
work for the former and four years of college work 
with professional conises foi the latter. The United 
States Chamber of Commerce has lately, in a pamphlet 
entitled " Know and Help your Schools," given 
currency to the view that the work of the elementary 
school m forming habit.s and ideals being as important 
as the work of any other school division, the ele- 
mentary school teachers should be as well trained 
and well paid as those of the high school, but it does 
not appear that many school boards have as yet 
adopted this view. 


Calendar of Industrial Pioneers. 

October 22, 1915. Sir Andrew Noble died.— Widely 

known for lus important researches on guns, projectiles 
and explosives, Noble was born m Greenock on 
beptember 13, 1831, and for some years served in the 
Royal Artillery. Joining Armstrong m i860, he was 
for many years director of the ordnance works at 
Llswick and after Annstrong’s death became the 
head of the great armament firm. His original 
^f^ver a period of fifty years, many 
of his memoirs being contributed to the Royal 
Society. ^ 

October 24, 1903. Samson Fox died.— Tlie founder 
HI 1874 of the Leeds Forge Company, Fox patented 
in 1877 well-known corrugated furnace for steam 
boilers, the adoption of which led to the use of higher 
steam pressures. He first made pressed steel frames 
for railway wagons and was a pioneer of the acetylene 
industry. 

October 25, 1684. Oud Dudley was buried. — Bora 
in 1599, Dudley was a natural .son oi Ivdward Sutton, 
fifth Baron Dudley, itducafed at Jialliol College, 
Oxford, he was summoned home to supermtend hi.s 
fathers iron works m Worcesters) lire, and in 1619 
took out a patent for the u.se of pit coal instead of 
charcoal for smelting iron ore, an improvement in 
iron manufacture succcsslully used by Abrciluim 
Darby at Coalbrookdale m 17:55. Dudley seived as 
a colonel under ChcTiIes L His work, " Metalhiim 
Maitis," was published m 1665, 

October 25, 1903. Robert Henry Thurston died. — 
A pioneer in engineering edueution in America, 
'Ihnrstou was trained as ,in engineer under his father 
and served m the navy diinng tlie Civil War In 
1870 he became ]>rofcssor of meehaiiical enguicciing 
m Steven's Tnslilutc, where lie organised tlic first 
engmei'nng laboratory 111 the United States , in 
1880 lu' iK'i'amo Ihi' hr.sl president of tlie Amencnn 
Society ol Meelianical l-aigmeeis. Removing in 1887 
to Sibley College, ('orncll Umvci.sily, ho' gieally 
extended flic couisi's of iiislnietion and by tlie time 
ol his d('ath the nimilier ol students h.id incieased 
from 60 to QOo He was w’etl known as a scientific 
investigator, and lor Ins contributions to tlicrmo- 
dynamics, steam engineeiing, .iiid tlie strengtli of 
matciials. 

October 28, 1899. Ottmar Mergenthaler died. — 
The inventor of the linotype maeliine, Mcigi'iitlialer, 
who w'as born m Wurti'inbeig on May 10, 1854, 
emigrated to Anicnca at the age of eighteen and 
w'-orked as a watchmaker wiiii Ins cousin 111 
Washington At Rjaltimore iNlcrgcnthak'r came into 
contact witli the rcpoiter Clephane, and began work 
on a type printing machine which, alter ten yeais 
and the expenditure ot a million dollars, ho at last 
brought to a successful issue His linotype machine 
wa.s hrst installed in 1886 m tlic compo.sing room of 
the Ne^v York Trihuue. 

October 28, 1792. John Smeaton died.— The first 
" Civil Kngmeei " and the recognised father of his 
profession, .Smeaton, like Watt, began iilc under an’ 
instrument maker m J.ondori. When in business 
for him.sclf he gained a reputation by his scientific 
papers on wind power and other subjects. Though 
he constructed bridges and harbours he is known 
principally as the builder of the Eddystone light- 
house, an original work of great importance and 
utility which stood on the Jvddystone rock from 
1750 to 1882 and now forms a monument to Smeaton 
on the Hoe at Plymouth. Smeaton was a fellow of 
the Royal Society and in 1771 founded the Smeatonian 
Club for engineers. E. C. S, 
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Societies and Academies, 

London. 

British Mycoldgical Society (Keswick meeting), 
September 15-20 — F. T. Brooks: Some present-day 
aspects of mycology (presidential address). It is 
maintained that the fungi originated from prolist 
organisms without direct relationship witli the algai, 
and developed upon novel lines as an entirely sei>.irate 
and characteristic group of plants. Arguments are 
advanced against the view that the fungi are phylo- 
gcnctically related to the green and red algae, or that 
they have been evolved from transmigrant seaweeds 
in ancient times. A monophylctic origin of the fungi 
is favoured. Most plant diseases arc caused by 
fungi ; hence there is need for closer co-operation 
between systematic mycologists and plant path- 
ologists. Attention was directed to the inadequacy 
of the diagnosis of certain genera and species of 
pathogenic importance, and to the great influence 
of environmental conditions upon the growth ol all 
kinds of fungal organisms. It is considered that 
mycologists and plant pathologists must be csseiili.illy 
botanists with the necessary fundamental training 
m clicmistry and physics. For the plant pathologist 
a sense of crop values and ol the important phases 
m the growth of crops should be mculcated. — 
Somerville Hastings. Aiicllana separata growing in 
the Alps. The characters of these pl.mts arc related 
to the known conditions and comp.ircd with (oiie- 
sponding characters m plianerogaius - A H K. 
Buller. Jaimmosity in Paaus slypticus The my- 
celium and fruit body are both luminous, and by 
controlling the supply ol oxygen the light can be 
turned on and oil instanlaneously The light is 
given off even at or just below the tree/mg-point of 
water Mycelium grown on wood bloi.ks lem.micd 
luniinoiis tor si.x months - Miss TC ]\1 Wakefield • 
Fiingus-hunting in tlic West Indies. Observations 
were taken during six months spent in Die Lesser 
Antilli'S and Trinidad, 'ihe {.haiach'nsties of the 
fungus fioTM of these islands illustrate the distiilmtiuu 
of lungi as alfettcd by climate and tlu' dillmeiu'cs 
between tropical and tom]Hnate fungus tloras m 
general —(\irlcton Rea: l-Mible fungi, (jualitK's 
from a gastronomic iioint of view of a numix'r ot the 
laigcr fungi — .M (' Potter: Wart disc.isc ol potatoes 
T’lelimmary exjiciiments appivir to imlie.itc that the 
disease docs not dex'clop il the .soil is rendered 
utticicntly alkaline (approxiimitely I’H 10 3) 

MaNCURSI'IiR 

Literary and Philosophical Society, October 3 - 
Mr. T, A. Cowaid, jirosident, in the chair — I'. A 
Coward : Manchester birds, 1822-1922 (presidential 
address). One hundred years ago, 1822, John 
Blackwall, famous lor his monograph on “ Biitish 
Spiders,” read before this society a ]).ipci on 
‘‘ periodical ” birds observed in the neighbourhood 
of Manchester. This list was enlarged by him m his 
” Researches m Zoology,” and the dates of observa- 
tion extended from 1814 to 1828 inclusive. Blackwall 
also published a list of smging - birds, and of rare 
visitois, and contributed to various journals notes 
on the habits of birds. His works prove that the 
local avifauna has changed but httle in spile of the 
great increase of pojnilation and the extension ot the 
city boundaiies. A few species have vanished, 
others have apjicared and colonised, and though tew 
birds can now be seen in Aidwick ” fields ” the same 
species which used to occur may be met with in the 

? arks or on the outskirts of the populated areas 
he possession of open spaces, and the protection 
afforded by the city authorities to birds in the parks, 
have saved many .birds from local extinction. 

HO* 2764* VOL/IIO] 


MfI BOURNE. 

Royal Society of Victoria, July 13. — Mr. Wisewoiild 
in the cliair. — H. B. Williamson : Revision ot the 
genus PultenaM. Pt. Ill Six new .species arc 
described : P. Boormunii from N.S W., P. Kenneyi 
(Q ), P. teretifoha (S.A ), and thiee from Victori.i — 
P. D’Allonu, P. prolifera, .ind P. Rcadcriana. A 
number of new vaiietios are discussed — W. M. 
Bale : T wo new sjiccics ot Bi';yo/.ou * Catenicella * 
Matthewsi : neaily allied to C’ alata and cannaUi, 
diflers Ironi all known spem's m liaxing the alai 
throughout uncnlcilied, jicrfeclly hyaline, and ap- 
parently structureless. Al.e wide, teucstra^ about 
12-14, .small, with converging (issures Aviculaiia 
minute, on long arm-like processes According to 
Levmsen’s system a Tteuxella Cluvi poiella Gold- 
steini : very close to C. aiiriia, but without the laigc 
elliptic siiboral pore. Fenestra' j, minute but dis- 
tinct, with well-marked lissurc's Tins character 
distinguishes it Irom ('. inipcyjomla and C. aunta. 
(The same as Catenicella Me Govt Holdstein, nomen 
nudum, Jelly’s ‘‘ Synonymic ('ataloguc”) — IC. F. J. 
Love : Gravity determmatums m Aiisirnlia. By 
comparison of all existing iiKilerial, veiy precise 
determinatious ol gowity for Melboiinu' and Sydney 
observatories luwe been obt.uiu'd Ib'lniert’s new 
theory of the figure of the caith— -according to wliicli 
the cqu.itor is slightly ellqitiuil mstcad of truly 
circulai ~iei oncilos in grc'al measure the observed 
and thcorelical values ol gi.ivity at llu' \ustialian 
stations, there is a jxissiblc' c orrclalioii between 
gravity at a station and the geological age of the 
neighbouring strat.i. 

WAsUINT, ION 

National Academy of Sciences (Tioc , vol. 8, No. 9, 
Sejitembcr 1922) — P Franklin 'flio nu-aning ot 
lotatiori Ml the speci.i! Ilieory ot lelativ ily Newtonian 
equations for lolatioii c.m be used lo {'Xju'css Inst 
ajipio.ximations lor points iie.n the axis of rotation. 
Making cx'rlam assumptions, it is sliowii (hat tlio 
■ jiacial gc'ometry foi the rol.timg system depends on 
lh(' time and spaot' co-oidmales of the jioinl coii- 
sidi'ied, .uni that the dirv.ilmt' ol tlu' sjiatial cioss- 
.seclion .it .my sjiaie-luiK' |)oml in ibi ” natural ” 
co-oidin.\(('s Is tlu' s([ii<ir(' of the .ingulai velocaty m 
radians per light-second --J \ Eldndge Ivnergy 

losses accoiup.uiymg ionisation aiul resonance in 
men ury wipour Llei Irons emitted fiom .in oxide- 
co.iti'd c.ilhodc traverse a region ot constant jiotcnti.il 
m the ('xpi'riment.il tube, siiffc img collisions with 
mercury vapour , they pass tluoiigh two di.iphiagms, 
(Mch piciced by a single liolc, lo the n-ci'iv mg cloctiode 
m the lower end of the tube, wliieh is freed from 
meiTiirv va|)oui by lupiid air .V ictaidmg potenlMl 
IS applied to the recc'ivmg electrode The current 
is plotted .igaiiist tlu' rebinling potential and it is 
shown (lut, .it voltages above 11 le ionisation point, 
the most iiiqiortant type of icsonancc collision 
involves an energy loss ot 6-7 volts and also th.it a 
collision involving «m cncigy loss ot 3 7 volts occurs 
m mercury. In an ionising collision, the impinging 
electron apparently loses all its energy, and the 
electron produced leaves tlie jiarcnt atom with 
negligible energy --L. W McKeehan : Crystal 
structure ol berydhum and beryllium oxide. Beryl- 
lium ill ihe form of a loosely p.icked powder m a 
pyrex gliiss tube w.is submitted to X-iays Inim a 
molybdenum target. The oxide wa.s treated similarly 
to detect lines due to oxide present as impuiity. 
The fundamental space l.ittice for both element and 
oxide was found to be hexagonal-—). P. Minton; 
Some cases of nerve-deafness .and their bearing on 
resonance theories of audition. Curves are jilottcd 
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showing' the rcLative receiver current in the testing 
app.initus necessary for the tlireshold of audition 
at x.irious pitches. It is found that unless the nerve 
<‘ndings or the ncives are destroyed, Jiearing is 
normal if the tones are sufficiently intense The 
internal e.ir niechanisin lowers the thieshold of 
audition but mechanical rcMniance of this stnictuie 
IS not responsible for tone peiceptioii — C Lundsgaard 
riud 1 ) D Van Slyke The cpiantitative inlluenccs 
of certain factois involvc'd in the production of 
c^ano^is ( y.iuosis depends on Ihi' mcsin concentra- 
tion of rediK ed liremoghdun m tlie blocxl It is shown 
mal hemiitic ally that 40 ])ei cent ot venous blood 
must be mixed with .nteiial blood to obtain the 
necessaiy coiicenf lalion of reduced h.ernoglobin 
(‘)'anosis usually becomes jierc eptiblc' when this 
coucentiation is 5 gms per 100 c c of blood, but 
various inlluenccs may cause' it to \aic from 4-b gins 
per loo c c ol blood 
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Hazelton Knight Up 4r)-14Hi 12])lalis (Ithai.i, NY) 


Diary of Societies. 

MONDAY, DCTOUKR 23 

IssTlTCTtny OF Mecii iNd'Al. Kxoixeers ((rrartimtes’ Seition), at 7 - 
K D Hauld • Some Faetois m the Jlesigii ot Steam Loioniotlves 
Koval SoriE'ry ok MeiiK'I.NE (Odontology .SeetJoa), at 8 -W R. 
Vekhind . .Some (.'unslderations for Ureveutive Dentistry (Prcsidentiaf 
Address). 
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TUESDAY, October 24. 

Royal society op medicine (Medleine Section), nt 5 30.~Dr. Nesvton 
Uitt : Presidential Address — Afajor-Gon. Sir John 3Ioore and 
others : Glanders and Anthrax. 

ZooLoGif'AT, Soi’tHTV OF Lo.NDoN, at .'i.SO — The Secretary: Re|)ort 
on the \ddltlonH made to the Soiietv’s Menagerie during the months 
ot .June, .lull', August, and Sejilemher 1422 — Exliihltion of Photo- 
graphs ol Zehrasand Oryx trom Kens’a — K. 'J' Keuton Exhibition 
ot a Tanned Skin of a Fiog --K U Uiirne and Prof .T 1’ Hill . 
The Fietal Memhianes of Chiiomss K Kii kji.itrn k and J»r .T, 

Metztiaar Anlnst.imc of Conimensahsin between a Hernilt-Cr.ih 
and a I’olvzoori 

l.NsTfTi TE OK Marine Unoimtiis, Inc, at (3 HO — Yiess's Illustrating 
Indiistri.il Woiks Messis Jhiiee Peebles 

KOVAL UHOTOORAI'HK' .VK'U.TV OK GlU AT UlilTAlX, at 8 — F W. 
Alellor . .'some Laiulm.irks ol Am lent Lg\i)t 

U’A’DA^FS'D.f OcToriEK 2*. 

Newcomen SociETy (at 17 Fleet Street), at .0 --K, A Forward : Simon 
Goodrii h and his Work .as an Engineer Part I 1740 1810 

I'KLLOWSHII’ OK Ml DiciM. (at 1 Wim[iolr streit), at 8 :!() —Dr E. 
Uiitdiard The Feeding ot Inlaiits trom Jiirth to the End ol (he 
Set Olid V'e.ir | 

TH (Its DAY, (iC'TOUV.li 20 

CitEMK M, Soni.'rv (at Institution ol .Mei liameal Engineeis), at 8 — 
Sir W H Ui.igg and Plot W E Ui.igg The Sigiiiln .iiK e ol Crystal 
Strin lute 

KOVVL ^ 0 (|IT\ OK Medkive (Crnliigv Si i lion), ,it 8 HO — hir .luiin 
'riionison Vlalker Uelation ol C.iliilled thdomiinl Glands to 
Frin.iiA Siirgi rv^d’resldential Vddriss). 

FlUDAY, Oi roBFR 27 

Rovm. Astkonomk At. Soiii lA, ,it ') — Geopliy sieii 1 Disi iission on Die 
.Mamten.im e 1)1 the E.ii til’s Elei trn I'h.irge Cli.ijim.in su W 11. 
Uiagg Spiakirs i»i G C Simpson, C T it Wilson, ,itid Su 
\ Sihnstir 

ftoVAL SOCIIU’V OK AlCPicixr (Studs of Dise.ise in Children Sei tion), 
.it") — Di E Piitih.iid Itn kels (Uiesuli iili.ii \ddiess) 

J’llAsrCM, SOCU.TA OK LONDON, .it ') 

I.NSTITI'TION ot JlECttANICM, FMnXI.EllS, at (i — Vlljolllned Dlsi nssiou 
on paper hv Uiot V. Katiaii Tile Use m thi' ’l’mho-Com]>iessor 
lor att.iimiig the greatest speeds in .Vsiatnni 

JlNIoR iNhTKri TION Ot E.MUNj.l.RS, at 7,10 -Qiieslioii .mil General 
Disi ussion Esemiig 

Koval sociK.ry ot Medicim. (Lpidemiology ,md St.ite .Mednino 

Sei tion), at 8 — Di 11 .1 l■'.w,ut Ei imomii s .md 'I’lihernilosis 

ItOVAI. I’lloTOOUAI’lllC Soi ll.l'A OK GlU ST UltiniN, .it 8 - Dl G H. 
Itodm.ui F.imiliai Fiowiisin Mmioi hionie 

ItoVAI. SOI 11, TV ot .Meoicim, (I'Jei tio-'l’lu i.ipeiitu s Seitioii), at 8 .}() 
-Di It Knn\ C.iidi.ii Di.ignnsH 1 sm \ es' ott he Deselojiment 
ot Pliysii.il .Methods (Piesnluili.il Vddriss) 


PUBLIC LECTURES. 

,S'A7'rK/).l 1 . October 21 

ilouNlM AX Mkskem (Forest Hill), al :3 HO -Vfiss .M V .Miiii.i} Thu 
Nile 111 the Lite ami Iti ligion of the .Vm lent Ugs pfi.ms 

MOM) I F, 0( TOJJLR 2 5 

RovsT. Colli HE ok si in, funs ok Ens.l\\ 1). .it V -Prof Sli.ittoik: 
Spi 1 linens illustrating Can mom.) 

Cl'lA OK J.ONDON "V VI C V (I8() Vhleisg.ite Street), ,it (i -Sir W. liter 
Muiley Fli teller JVfan's l!o.l\ -uni Ihe M. iking ol Athli tn Jti i ords, 

TUESDAY, Ol TojiER 2f 

Si'iiooL op OitiEXTAL STiU)lEs, ,it .') — Pr.)l Vli.'e W’irner Some 
Uantu Tribes of thi' Tang.m\iku Territon Sii.ieeding Lectures 
oil N’o\emlier 7, 2J, Duimher ■), i'l 

Giu.shvm Coi.i.ihu;, ,it t, -Sir Itohert Vrmstrong-.)ones I’lusie, 
Sucieeduig Ja'i tures on October 2,',, 2(), 27 

WEDNESDAY, OCTolii r 2'. 

Kino's Coi.leoe, at 4 'to -Dr C D.i F.mo The Histology of the 
■Neryoiis S\sti m Sn.eeedmg Ja'ituns on Noyemher 1, 8, 15, 22, 
24, Doeemher (> .uid Ft 

S( Hooi, OK Oriental siuuis, .U r, - Mis Itliys DaylcN 4jo\r to 
find (he Real Founder ul Uud.llilsm J1 

ENryEusirv Coli.koe. .it 'jfi — \ l.loid - .lones The PJionotic 
strmtiireol the V oniha Langii.igi — L s .l.ist The Orgamsation 
oi a Great Eihr.iry 

TIIUUSDAY, (iiTOHEK 20 

CITY Y .M C V (180 Aldcrsgate Stnet), at () — Sir C Hercuies Ke.ul : 
Tlie Vmieiit Uriton .is Vilist and Ci.ittsinan 

EHIDA y, October 27. 

Royal Coi.lkoe ok Sriti.i.oxs ok Enoland, at .5 -Sir Aitimr Keith. 
Results lollowing Reseetlon ot the Uowel, illustiateil by E.v|)erimental 
VVVirk done liy Mr T Gray on Cats, 

Univeusitv College (hi Kntany Department), at 5 — Prof A H. R. 
Duller . Studies in tlie Morphology and J’hyulology of Fungi Suc- 
ceeding Lecture on November 3 — At .5 15 — Prol. J Adams' The 
New Individu-ilism In Ediieatioii. 

Dldkoki) College for Women, at 5 30 -J M M'Gregoi ; Social 

Lllc in Athens, as Illustrated by Plato, 

SATUKDA Y, October 28. 

Horniman Museum (Forest Hill), at 3 30.— F. Balfoiir-Browne : The 
Life and Hublta of Mason Wuspa. 
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Acoustic Research. 

work ol nion ol suem e lias laid the 
J. foiiiid.ilnm for .1 L;ical ni.iih ini[)to\enK'nts in 
tin- tcehniqiK of building, .ind this 1 , perhaps, most 
duet llv cMilenl in the diunain nl plnsu s 'I'hc ulilisa- 
tion ol cncig) in the loinis ol lu.il and elei lin ity lorni 
sinking examples, Iml litllc has bciii done in this 
lounlri in ronnexion with the roiUiol of .sound 'Phis 
is -lomcwhat t unous simc in the l.iti- Lord Kailcigh 
wc ])osscssPd one ol the urcatc^ esponmls o 1 ai onstu s. 
^\ltll the [)rc-'cnt-d<i\ conacstimt ol our towns, whufi 
seems to he .m nie\itahle hii toi in tlu [irogress ol 
1 1 \ ilisalion, the udiatioii ol noiM' Ik i omes ol i on- 
stantlv in< le.ismg mi|ioit. nue .ind tin. ])iesen 1 hnaiu lal 
loss due to this laiise must lu \(i\ gre.it, though 
])rol).il)l\' impossible to isfim.ile \eid also exists 
lot nn estig.ilioii on tlie niosl < Hu uni means ol pro- 
p.iu.itiiiu sound in oidir to sutiie ils most illeitiNC 
transmission and relh t lion 

‘ ■'I be piodmtioii ol an .i< mistii all\ smiesslul audi- 
toimm Is li(.i|ueiitK ol p.tr.unoiml impoilanre m 
tomiexion with .in liiiei tui al desimi Mtini ol our 
])ubh< biiildinus ere* ted b\ eimiieiit anliiteits show 
lonsiderable laiills m this ditci lioii, and as we 111. u 
.isMime that these laults are not due to prolessional 
ap.ithi. If would seem that tin l.iws regulating the 
ptodmlion ol a suMcssfiil laiildmg for hearing and 
sjieakmg h.i\e \cl to be workid out 

I nlortunatel) . the variations in the fa<tois whidi 
lia\e to be loiisidi-ied .lie m.in\ , ami no two designs 
an wbolh idinluai .Suue opinions on this subjnt 
ham leientb Ikcu st.ited in lIu [aiblu piess m con- 
nexion with the hall ol the London ('mint) (dum il 
building, and the \iews i xpressed siiggi'st that men ol 
s( lem L are agreed that Iheie is work to lu' done, and 
also need for work .dread) done to be ledmcd to a 
form rapable ol absorjition b\ the designer and nm- 
struetor Sii William Pope i onsiders that (|Uite a 
small cxiieiiditure ol lime .ind mone\ would siilliie to 
piomde knowledge enough to m.dih nn anhiteit to 
lendei every hall aeoiistieally jierfei 1 hut this view is 
e^identl\ not shared In .Sir |oseph Larinor , and 
j otheis will be lound niio regaid the suhjeit as less 
I ins\ ol solution than might .i|)])ear liom the eonsidera- 
I tion of simple e.ises only. 

Xoi Is the aeouslK ellii lem v ol puhla halls by any 
means the i onelusion of the whole ni. liter There ^ire 
more numerous cases in whati the direi L absorption 
of sound is of as gre.it imjxal.ime .is is tiansrnission 
m auditoria In the liosjiit.nl ward, the prnate suk- 
room. and m the odiee. where quiet and ventilation 
are so often imompatible, the best ine.iiis of destroying 
unwanted sounds calls lor .scientific investigation. 
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lliat architects are not entirely indifferent to this 
subject is shown by the fact that on the formation of 
the Department of Scientific and Industrial Research 
several years ago, the Royal Institute of British 
Ardiitects formally direited attention to the need for 
acoustic experiments, associated with design and 
construction. 

This need is rcs'ognised elsewhere, as is evidenced by 
the work done in America where, at Geneva, Illinois, 
in the laboratory of acoustics built for the late Prof. 
Sabine by ('ol. Joihjan, much valuable research has 
been carriid out. Before bis deatli in at the age 
ol fifty. Prof. Sabine had (ollectcd a great deal of 
experimental data on sound in relation to materials, 
and his researches had suiriciently impressed themselves 
on American ardiitects more than twenty years ago 
I0 result in (onsullations on acoustic design. I'he 
laboratory is now under the direction of Prof. Paul E. 
Sabine, somi' of w'ho'^(‘ recent researches are referred 
to elsewhere in this issue with a biiet desciijilion of 
his laborator}x In thi.s building, devoted solely to 
acoustic piobleins. the dilfi(ulties of adetiuate sound 
transmission and suppression are (onstanlly being in- 
vestigated. \\’ork of thi^ nature must eventually prove 
a \aluable national asset by preventing wasted effort 
and expenditiue, and the e.xample of America is worth 
.serious consideration in this country. 

'I'liere are a gieat many problems in which the w'ork 
of the man of sc'ience ran materially as.sist the ardiitect, 
not only in acoustics but also in tlie use of materials 
for construction generally, bnt if science i.s to lia\c its 
due appieciation it must supply information of a 
practical and simple kind wbidi will appeal to w'orkers 
in a, field alreadv so wide that they ha\e little time for 
the study ol theory, liowever intere.sting. 


The Body Temperature of Birds. 

A Study of the Body Temperature of Birds. By 
Alexander Welmore Smithsonian Miscellaneous 
Collections, Vol. 72, Number 12: (Washington, 
D.C., U.S.A. ; Smithsonian Institution.) 

W ITH regard, to body (cniperaturc, animals are 
divided into two great groups, namely, w'arm- 
blooded and cold - blooded, the former including 
mammals and birds, the latter reptiles, amphibians, 
fishes, and all invertebrates. A more accurate di.stinc- 
tion than tJic actual temperature, however, is based 
on tlic fact that the so-called w'arm-blooded animals 
have a constant temperature (homoiothermal) while 
the cold-blooded animals have a variable temperature 
which is practically the same as that of the environ- 
ment in which they live (poikilo^rmal). 
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The essential (} 5 fterence between these two groups 
is, that homoiothermal animals — mammals and bird.s 
—possess a heat-regulating mechanism by means of 
which the heat production and heat loss are so balanced 
that the body temperature remains practirally constant, 
while poikilot hernial animals — all others, except 
mammals and birds — posses.s no such mechanism. 

Although much time and research have been 
devoted by a host of investigators to the ^tudy of 
bod\ temperature and heat production in mammals, 
comparatively little attention has been given lo this 
field in avian physiology, and all interested in thi.s 
mueh-neglccted subject will lie greatly indebted to 
the author of the above monogtaph for his important 
and valuable contribution. 

The investigation covered a period extending Irom 
January 1912 to Ortol^er 1919, and rei'ords were 
obtained from 1558 individuals ol .^27 species of l)irds 
distributed among 50 families. It was earned on 
w'ithin the limits of the United States ot America, 
and all the year round, in temperate regions where 
the extreme cold ot winter is not emountered. In 
addition to the 327 species examined b\' the author 
pcisonally, the previously pulilished records troin 89 
others are given in the form of a supplcmenttir\ table, 
so that definite statements may he found in the w'ork 
regarding the body temperature ot 416 spcc'ies ot liirds. 
A table giving the individual records in detail, not 
inrluded beeau.se of the high cost of printing, is de- 
posited 111 the files ol the Smithsonian Institution of 
Washington, and may be eonsulted by those interested. 

Specially constructed thermometers oi the elinieal 
type hut with a wider range — 95^^ F. + I0 115 ’ E + - 
were used. Wiicn a bird w'as shot a lernjierature 
reading was taken from the large intestine reached 
through the anus or from the proventnculus tlirough 
the mouth, only when the spet'imen could lie secured 
iinrnediatcly. If there was any delay in retiieving a 
correct reading could not he made, so that it was only I 
possible to secure records from less than halt the birds/ 
collected. In the short time that interveni'd between’ 
the shooting and introduction of the thermometer, it^ 
IS assumed that no apprci'iahle loss of heat from the 
body took place, and that the figure recorded indicate.'^ 
the temperature immediately before death. 

With regard to the diurnal rhythm of body tempera- 
ture found in all homoiothermal animals, including 
man, the author was able to corroborate the work of 
previous observers, and it is {larticularly interesting to 
note that in nocturnal birds, such as owls, the normal 
rhythm is reversed, the temperature being highest 
during the night (period of activity) and lowest during 
the day (period of rest). 

Hilden and Stenback found that by imposing an 
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artificial night (period of darkness) aftd day (period of 
artificial illumination) on birds confined in a darkened 
room the temperature rhythm was altered. After 
the second day the diurnal birds adapted themselves 
to the changed conditions so that the niaxiinum 
temperature occurred at night and the minimum during 
the day. VVlien the experiment w'.is ended and birds 
again led a normal life in relation to davlight. the 
diurnal rh>tlun (piickly leturned. A similar change of 
rhythm has been produced artificial!)' m the monkey. 
This bears on the question as to the cause of tlie 
diurnal temperature rh\ thru in animals Some believe 
tliat there exists m the body a fixed penodicit) of 
wliich the temperature rhytlim is an exjiression, and 
tliat this periodicity persists undiT all comlitions, 
and is, to a large extent, independent ol outMile 
influences. Others are indine^l to ijiiestion tlie exisl- 
eiK'C of this mysterious periodicitv , and look upon the 
diurnni variation as being due entirely to tlie a«tion 
on tlie body of the various outside influences wlndi 
alfeit body temperatuie, notably, mus( ular adivity 
and sleeji The fact that the rhythm may be altered 
by (hanging the daily routine appixirs to give support 
to the latter view. 

\Itliough a distiiK't diuin.i! bod\ temperature 
iliNtlim IS lound in birds v\ith a wider range in main 
cases than in mammals, there is little eMdeiue of a 
seasonal variation. This is all the moie interesting, 
siiK'e no class ol non - hibernatmg homoiotheimal 
animals show greatei evidence ol (vdical bodilv 
changes than do buds. Duiing moulting time, in the 
late sumniei and autumn, the\ shed their leathers and 
show other signs ol depressed Mtality, while m the 
spimg, in puparation lot the mating and bieedmg 
se.jsoris, they put on fresh [ilumage and betome ex- 
t 'eniely active However, lusit jjioiliiction if not 
g.eatly im reused in a short time, has no rdation to 
body temperature. 

As in the (use ol mammals, the temperature ol the 
female was found to be slightly higher than that ol the 
male of the same species and under the same conditions, 
in most cases, but in certain groups tlie opposite was 
lound Imr example, in the heron > ( \rdeid?c), m three 
species we have tlie following averages, (ireat blue 
heron {Ardea Jierodtas), male, io4'\S F.Jcmale. 103 F 
snow) heron (Egirtla uwdtdnsima), male, io4"-8 F., 
female, i04"’0 IC ; and the blaek-crowned night hiu'on 
{NycUcorax fUT^oin^), male, i03°-5 Icrnale. ro2''*6 F. 
Here there is a very jironounced difference m lav'oiir 
of the male, and the same is found in (ertain other 
shore birds. 

Among other factors that influence the bod) tempera- 
ture of birds it was observed that large massc.s of food, 
if cold> witl frequently cause a sudden fall in tempera- 
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ture in a bird of small size, while bathing may produce 
a slighi^fiUJ. 

As in the case of mamniiils. nestlings and immature 
birds .show’ a lower tempei.iluie and .i wider variation 
than adults, due Id the hut that the temperature 
control is less perle( t. In .1 blai k-iux'kcd stilt {fliimui- 
topus mexic(UU(\), one dav old, a tem|U'iatiin‘ as low 
Us ‘3 recorded Appaientlv llus ajiplics 

Old) to species with altiuial olK])nng . it is not lound 
in birds vvitli prccof'ial young, wheie the mechanism 
ol temperature control is well oiganisccl .it birth 

In c'Diisidering the method ol temper.iture control 
in birds, Mr. Wetmore beluwc's with .Soum, that llic' 
alr-^[)aces plav an imporlant ndc m the ic-gulatioti of 
la at loss On acc'ount ol the' IcMlher covering and 
the absence ol cutaneous glauds, little' hcMt !> lost by 
radiation .uid evapoiation from the skin 'I'his tliiows 
an iiicicased burden on the rcspu.itorv sNstc'iu, supple- 
mented hv the ostial sjiacc's and the jc'giilation of heat 
loss througli this c liaiuic'l is the clucl lac tor in avdan 
lc'iii|)eia1ur(' tcmtrol '['he .iiithor bungs lorward some 
flist hand evidence m lav our of this belie! 

nis< ussing the signific.iin c ol Icmpcratuic conlrol 
m gciieial, the statement k made lhal “ In the bird, 
thc' regulation of body ti-mpci.itiirc has re.u heel its 
liighcsl point, though birds st.mcl scc'oncl to mammals 
from an evolutionary point ol v ic'w . Prool ol this 
is lound in the lact tliat biids have the highesl body 
tenipeiatiiies known, and that none' ol them hibernate ” 
This conclusion .scarcely scc'iiis justifiable on the.* 
evidence' at h.iiul 'J'lie degree' ol he.it c'ontiol of any 
qveuc's is not 1c) be measurec] bv the ac tii.il heiglil 
ol ihc' hod) lc‘m[)eiatuic', bul ralher by its diurnal 
v.ui.ition. .mcl .ic(ordmg to this standatd the legula- 
tion ol hod) tcmpei.Uurc' appears to liave readied Us 
liighcsl point 111 Homo sopKon, sim C' the diuinal lange 
in him is Ic'ss than in any otlier so-c.illcrl homoiothr rmal 
animal so fai inve.stigated, although the actual bcjcly 
tempcr.ituie is among the lowest loi mammals and far 
below that ol any of tlie buds. 

Il is gc'ner.dl) held that the higher the bird in the 
zoologic.il se.dc', tlie grcMter is the' bodv temperature. 
'J’lie author acoees with thi.s state meni, as a rule, but 
points out mail) disc lepaiicies. If the appended tables 
be examined it will be noticed that, when arranged by 
familic's, the highest temperatures are found in pigeons, 
caic'kcAis, woodpec’keis, and in the great yiasserine order 
beginning with the Tyraniiiclie and c'nding vvitlk the 
Turdidiv In five species of the lorriier the av’erage 
body temperature lor male' or temaie was no'' F. or 
more. Tlie highc-st average temperature tor both sexes 
was lound in the western pewee {Myiochanes richardsont) 
with a mean of F., the greatest single individual 

reading being ir2“-7 F, Contrary to popular belief, 
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it was found that the swallows, as a group, possess the 
lowest a\'cragc body temperature. In seven species 
examined in this family one alone, the rougii-winged 
swallow {Stelgidopteryx ienipennts), showed an average 
greater than Humming birds also, “with 

their liny bodies seem to ha\e a ('onsiderahle range m 
temperature, but as a whole fall low m bod\ warmth.' 

'The volume is an important monograph (onl.iining 
miK h vaduable data, and it is a not(*woith\ ('ontribu- 
tion to this fa Id ol avian j)h\sioloo\ 

Si I 111 KL \M) Simpson 


Prof. Eddington’s Romanes Lecture. 

toiHjudii/ic I luslt'ui bai r \bb(' I h. MoniiN 
i’p (l\iNs (i l)om. io_'j ) ; liaiK 

/)/t‘ (Ut hIhh lul<ilr<>it<iLsllitih'!t 

I me luitutlic ( )il(tsin!iiiny \ on Ihol I )i II 
Sti.issei J^p I 10 (r>(iii Paul I laiipt. ) up 
yV///(Oe/’//\’ (U/f/ the \i:e Physus In Ls^ny on fin 
Ptla/i.'ify 'I In'ioy and Ihi’ I Iiroiy o/ Ononto l)\ Piol 
T.oul^ Ronea 1 \iithoiis((l tlan^latlon Irom the 
aiitlior’s (onetted List ol ' La Ma 1 en.lll^atloIl d( 
I'etUTL’le. b\ Prol Motion Maail^ R|) \v ^ 
(i.ondoii (. Routhd-i .111(1 Son-, lad n d ) Os 

IK I 

ft Piiiidp i/( Id itlali ft rl lid thiones d f\/n\lrm 
I’ai Riol i.-(i dll lMs(]uiei I’p \\i ! qii {I’.ms 
( i 1 )om. 10-'.'’ ) iS ti.iiu s 111 1 
/ ( P)un//u' dr Id trldlrnlt d hi llifonr d'kiiutcm J’at 
|)r I.ioii ISloJi ( l!ibliothe(|iie di s \nnaKs des 
Posies, 'liKeiaphi. it I'elrphom's ) Pp im p 
(Pails (lauthiei \illaisit(ie kij: ) ;^o Iranis 

'i hi Roiiianis Jalnir, Hj22 1 hr Throiy of Rrlalrrilx 
(Did its Inllinnir on S( K nlifn I liony/il DeliMTidm 
llic .^h< Idoni.m Ihcatie M.i\ 1022 1 >\ Piol 

A > Pddmelon Pp ^2 (Oxtoid (laiindon 
Pn Ss r (;22 ) 2 s IRl 

A XO'J'llhk lollcilion ol liooks and pamphlets 
jr\_ reminds iis ol the hold whiih the theon oi 
relativitv lias on the piiiilii iin.igmation 

The Mihe Mothin gives his Ixiok the title " Pour 
eoinpnndu Kiiistem.” though he sicms to (ouskUt 
th.it the eflort to undirstand him is so mm h waste ol 
time, for in his view the theoiy is both superlhioiis 
and mislc.idme Ih. Stiasser .111 .in.itomist with an 
am.ituir's interest m phvsu gives iis .1 riitK.il ills- 
( iissioii of till them \ , but it is m.iinlest that he has not 
come ni.ir to understanding it I’lol. Rtjiigier.a philo- 
sopher wlio has read .ill about the new jihvsRs. si'ts 
out to tell us soniethmg of the mfluenie ol the theory 
upon philoso])hv. but leaves us with the im|}ression of 
a sli.dlow and ill-digested understanding of the develop- 
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meirt of physical science? and tells us little about 
philosophy. Prof, du PaSqnier and Dr. L. Bloch are 
less ambitious in their aims ; thev' are content to be 
expositors and not critics. The results are correspond- 
ingly more suce'cssful and will probably be very useful 
to the Freni h reader. 

Rut among the books belore us, the Ivnglish reader 
luiturallv turns to JVof. Ivddmgton's Romanes Lecture 
to he.ir the latest thoughts of one who has done more 
tlian .inv man living to rsfablisli and to jioiiiil.irise the 
gener.d llieorv nl n l.itiv itv 

The leitnrer impresses it upon his audiemi' that it 
Is stale news that the events around us form a world 
of lour (lllIlensif)n^ There is, howev it, Mimething that 
j is lu w It Used to he iiislomaiv foi iis to think of 
this four dimension.il world .is h.ivmg a ilcfimti' set of 
sei (ions ,m\ one ol whiih represented the st.ite of the 
imiveise at <i p.ii ta iil.ir iiionicnt of .ihsolutr time, the 
wlioh bring thus -.tr.il ilird m iriogmsahlc laveis Rut 
now this stratifii .ition h.is dis.ippr.iird. tluii' aie no 
1' .ilisoluti' tiinr s(‘(tio]R It is onlv file individual 
' obsciVLi who to meet his own i onv rnirm r, dlsaits 
the whoir into ” i.ishrrs, ’ l.du'llmg eai h with tlie m.irk 
' of an instant ol his own i ojim lousness W'lt h a wi alth 
of illustr.ition .111(1 wilh I.mgu.igr hofh grave and g.iv 
Piol iMldinglon m i ks to i uu us ol our cL’oistu mit- 
' look, .ind to pcrsu.ide us to the vvulei vuw whiili linds 
tiuth, not in .1 paitiiulai picliirc ol rralifv seen liom 
oiu angle , hut 111 ,i VRioii whu h mi ludrs and lom- ^ 
I pirhrnds rviTv po.sihli jaitmr “It r onlv in this 
. undisM_( trd lombm.ition ol loui diminsioiR that the 
rNprnrnies ol ,dl ohsiivcrs mirt ’ On this wr nicd 
! SI an civ dwell hen. save to remind nl^sclvl^ that the 
' hmll Irom w Im h he would sav i us i-, one to whu h men 
1 in all ages h.ive heeii jirone and not the least sinners i 
j h.ivr hem tho-ic wIiom* piofission w.r the pursuit 'd J 
; cN.ii t truth \ I't we lannot help leehng that at times'^i^ 
J the prccU her goes too lar .iiid so damai'es his t .i-,!' 'To y 
j quote .m illustr.ition liom the leiture We .dlovv an 
1 apple to lall 'The moment the .qiple is rele.isiil the I 
earth begins to rush up to meet it 'I'liis is “ the 
apple’s view of things ’ “ It r simpler th.in Newton's. 

[ \Ve should reg.ird it <is on .111 equal looting with th.it 
I of a terrestri.il olRervei ’’ 'I'his is veiv’ like asking an 
j engine-driver to .idniit that it is quite n.ilural to lon- 
sider that when he admits the steam to the i vlmder he 
sets not the engine hut the whole universe in motion 
This Is trifling however Let us return to our 
i destratilied world of lour dimensions. If we have heen 
able to achieve this vision or to eomeive ol its possi- 
bilitv, we have grasped the essem e of the doctrine of 
relativitv. and we have lome near to a superhuman 
view oi historv d’he world is laid out lieforc us as 
a ihangeless whole. Time and space are no more. 
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All is static. .Pynamics hf^ been resolved Ji way. 
can no longer ask about causes; that isio go back 
to the human poipt of view. We can simply gaze upon 
the scene and seek to catch some of its salient Teaturcs. 

So far as our present conceptions go, one of the most 
striking things about tlie picture will he tliat it is 
fibrous. The tangible part of it will be a great number 
of threads, one-dimensionalities. These represent elec- 
trons. Mere mortals think of them as moving points, 
but with our new vision we see them as continuous 
threads. These are chiefly present in bundles, twisted 
together into ropes ; what are these ? They arc the 
material bodies of the mortals. One is an atom. 
Another, much more complex, is a man ; another is a 
chair. The former in one part is gathering more threads 
to itself ; in another part the threads unravel and 
dis.sipate. Such is life. In one part the rhair-ro[)e 
and the man-ro[)e are in contact ; the man is sitting 
on the chair. But of the beliaviour of man as mortal 
the picture tells us little. We must become mortal 
and sec only sections of the puture before we can see 
him as a living being with an unfolding consciou.sness. 
II the poet and the mystic do indeed aspire to tree 
themselves from the fetters of time and .space, us we 
read m the concluding passage oi the lecture, we fear 
that they will find hut little left either of poetry or of 
mystery in the world alter whu h they yearn. 

But. leaving the jioet aside, and returning to the 
physicist, what is left for him in the great synthesis of 
all science into the one ma[) of all events ? What 
becomes of his vocation of measurement ? As Prof, 
Eddington emphasises again and again, he too, with 
all his ex{)enments, is in the })icture. Ills rules, scales, 
clocks, photographic plates are all there , their whole 
hi.story is depicted All his exjieiimentfe of measure- 
1 “lit are represented by the passage through the 
pii tore ol the Ihieads that re[)rcsent the marks on tlie 
scales, meeting and mteiseding the tlireads that 
represent other particles of matter. Tlie fouf'-dimen- 
sional pictuie itself is not to he measured. It contains 
witiiin itself the process oi measurement m the ordinary 
three-dimensional world and all the results are re( orded 
for us to read. We ha\e no foiir-dimensional stale 
vshich we may move about and apply to dilTerenl parts 
of the picture for tlie sake of comparison We merely 
stand, look, and try to read what we see. 

Perhaps Prof. Icddington does not see the pictuie 
quite in this iiay. Perhaps the “ world ” for him i.s 
a four-dimensional continuum in which our threads are 
merely lines of singularity, lie seems to contemplate 
as “ measurable ” the intervals between pairs of points 
in this continuum whicli do not correspond to events 
in the history of any particle or electron in the material 
universe. But we wish to ask him how tliese intervals 
2765, VOL. no] 


in practice to be measured. He says, When we 
have mastered the geometry of the world we shall 
have jhevitably learnt the mechanics of it.” That is 
so. A complete description of the world lines of all 
particles necessarily tells us all about the phenomena 
of motion. 

But to master the geometry of the woild means to 
describe its main features by means of a few simple 
propositions. In Prof, luldington’s view, the process 
consists in measuring all the intervals between all pairs 
of neighbouring events, and then m examining whetlier 
these intervals will fit together in an Icuchdean fashion, 
or in a particular type of non-l'kiclulean si heme. If we 
di.scovcr that they will fit in a recognised and manage- 
able mathematical scheme, we ha\e mastered the geo- 
metry of the world. 

But we ask again how are these mleiwals to be 
measured. Since all mcasiiremenis are containerl in 
the pRture, and since for the description of the 
pK'tiire event by event no system ol intervals is 
necessary, the whole of our e\j)crimental measure- 
ments have nothing at all to do with a sc'heme of 
inteivals, and any geometrical s\ stem whatever may be 
used for the purfiose ol attaching intervals. What, 
then, is it which (hscriminates between Einstein’s 
system and any other jiossihle one ? It is .simply this, 
that if we adopt that .system, the l.i< ts of the motions 
of jiartu'lcs or of the piopagation of light can be 
expressed in a very simple form. 'I'he path of Mercury, 
for instance, is a geodesic Pnssil)l\ this fact may he 
fuither anal)sed and shown to follow from the cxin- 
figuration of the elec Iron being spheiicail But in any 
( ase we cannot measure the tube whic h would represent 
such an clec'tron in the supc i-woild of four dimensions. 

Thus Einstein's law ol griiMtalion, 1)\ itsell, is nut 
a statement about the world at all It is only when it 
is taken m conjunction with some other h\q:)othe.ses, 
such as that the path ol a particle is a geodesic, that 
it prc'dicts anything, and becomes capable of experi- 
mental test. The world itsell cannot he said to bo 
either Euclidean or non-Euc hdean, for it does not 
furnish us with definite \ allies for the intervals between 
all pairs of e\ents in the continuum. We may say 
that the world-phenomena aie moie simpl\ described 
on the basis ol a non-Eucluh'an system than on a 
EucJidean system ; but it is surelv not allowable to go 
further and say that tliis is “ because the world i.s not 
a Euclidean or flat world." Pi of Eddington i^ould 
perhaps reply that for him the world is nothing more 
than the measurements th.it wc make of it, and that 
these measurements do not fit in a Euclidean scheme. 
But this brings us round again to the same question, 

I what is meant by measurements of the four-dimensional 
I whole ? We would ask our lecturer to give us a sequel 
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to this (lisdjursc 111 whidi. assuming the four-dimen- 
sKinal pKsentation, lie wimld state expluitly, either in 
;jenu.il terms or 1)\ jirense illustration, how he would 
(oiii[).ue tlie iutir\als between anv two pairs ol e\ents. 

Is ('l\MN(,H\M 


The Marketing of Whole Milk. 

I he Ma}k('tin^ of W hole Milk \l\ Dr 11, Is IDdin.in, 
(JIk' ( ili/t‘n’s Lihiarx Marketinji .Senes) I’p. 

^ d.bs (New' \'ork The Madiiillan Comfiany; 
London -Mai inillan and Co , Ltd , 192T ) 21s net. 

1 ''Ills rei eni disputis loniHminf; the jirme of milk 
h.uea^ain shown how dilluiilt the prohlem h.is 
hetoine under modern londitions. more esjiei lallv m 
the lare:e towns 'riu' farmer is no Ioniser able to take 
Ins milk direet to tlie (oitsumer I'xi ept m the ease of .1 
villa^m or small tow'n, and the're h.is arisen a (lass of 
dealers or distiilmlors who lua up\ the place of the 
middleman Some ol these distributors are larj^e 
('ompanies with the I'ommand ol mm h ('apital, and 
their pnw'erful 01, uanis.it 10ns ha\e led to somethmu 
\ery like monojiolx 'I'hc produeers.on the other hand, 
ha\e also oruamsed themsi'hes. and a struuule betwiTu 
the two jiatlies h.is rtienlly ended In the xolumt' 
under notice, this ([uestioi, is it appears in the I riited 
States IS very comjilelely analvsed, and Ihol ]'>dman, 
who IS an ei'ononusl, has dealt w'lth it more fulh ,ind 
cntaall) than has pievioiisl) luvn attemjited Alter 
discussinu the ])e( uliar ])osition occupied by milk as a 
foodstuff, and the reuulations whii'h the publu health 
authorities of alliivilised eouniries have imposed, 1 he 
author takes marketmu and distribution, insi.mies 
what has been done in the past and states the piesent 
jiosition 'Phe ]tair pkivtcl by the nnddlem.m and 
deafens made dear, .ind the rise ol lolliMtive baiuam- 
inu is illustrated by the adion of the Oranue ('ounty 
farmers m their siueesslul fiuht with the New \’oik 
dealers in 1883, whieh mav be ri^U‘ir(led as the beuin- 
ninu of what h.is now become the uerieral jiraelice in 
the larue American cities The strike — or better the 
iioycott has been the \\ea))onof the jwoduc ers, and 
experience has shown that it is Ivvo-educal, owmu 
dilliculty w'hich tlie larmer ha^ m disposinu of his milk 
-a perishable eomniodity—exc ept bv makmu it into 
cheese or butter or, at worst, by leedinuit to stoi'k. all 
of w'hich courses aie seldom rcamineraiive It is made 
dear that the produi ers must also submit to reuulations 
governing their combined action, otherwise the icsults 
are doomed to failure. 

Other matters dealt with are the difficulty of ariiving 
at the cost ol milk, owing to the position ol the farm, 
[he ability of the farmer, the proximity to market, and 
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so on, and it is laid down that the method of arriving at 
a basic price can only be a starting-point in negotiations. 

Thi.s book, which makes a strong appeal to the general 
reader, will be of interest to all coneerned in the milk 
trade, vv bethel as prodm ers, distributors, or consumers, 
and It should lead to wdiat the author rc'gards as the 
only solution ol the cliflicultv a better understanding 
all round ” 

Our Bookshelf. 

Pforeedutg'i of (he LadkIoh Mathemalical Society. Second 

.Senes \'ol 20. Tp. liv + 502. (London • F. 

1 lodgson, 1922 ) n.[) 

Tuk jiresent volume of the London Mathematical 
Society’s Proceedings is the fifty-fifth issued since the 
foundation of the soiietv and the twentieth in the 
present (large octavo) series. Like the })recedmg 
volume's issued by the societ), it consists mainly of 
jiajKTs W'hich einbodv oiiginal investigations on various 
m.ithematic'al subjects. Many of the palters, of which 
there are nearly forty, wall appeal only to a limited 
(lass ot reader In mathematii's, even more than m 
other sciences, the results ol new investigations .ire 
apt to appear abstruse to the' lay mind. The solution 
of a cubic e(|uatic)n, the Newtonian theor} ol gravita- 
tion, ev'en the elcanentary apjilic'ations of the calculus, 
fundamental <ind well known as they are now, were 
not familiar to the world, or even to the gc'iieral run 
of iinivcrsitv students, Jor man) years altc'r their 
clisc'overy If) pioviding facilities lot the publication 
of these sjiecialised researc lies the T.ondon Mathematic al 
Soc'iety h.as earned the deep obligation of the hhiglish 
mathematical woilcl Practically all the soc'ietv’s 
income is expended in piodiicing its IVoceedings, .ind, 
in viewof theinc'ieasc'dcost of piinting, a large member- 
sliip is essential to provade ade(|uate funds Inasmuch 
.Is everv m.in is a debtor to his proJession, ev erv' Jsnghsh 
mathematician should hel[) to fuither the work ol the 
societv b) becoming a member ' 

In the volume under review the articles most hkel) / 
toappc'alto thegener.il leader are the excellent obituaiy ! 
notices of the late Lotd Ravleigh and Hen Adolf / 
llurwitz, wiitten by Prols. L.imb and Young ic'spect- ) 
iv'elv. Tlieie is aLo printc'd .1 presidential address ' 
on “.Some Problems m Wireless Tel('gra[)hy ” by; 
Prol Macdonald. Of the more technical jiapers if. 
would be invidious to single out aii) one foi special' 
mention The scaciely insists on a high standard of 
excellence in ev'crv thing it prints, and the inclusion ot 
a paper 111 the Proceedings is a sullic lent guarantee of 
(juality. W'e notice that there is .m almost entire 
absence of pure geometry Irom the present volume. 
('.Ill it be that research m this subjec L is no longer 
encouraged in Isngland ? 

'Phe method of indexing eac'h individual volume of 
the Proceedings leaves nothing to be desirc'd. A 
subject index to the first tliirt) volumes oi the first 
senes was issued many yeais ago. VVe suggest that 
the time is appro.aching when the ('ouncil should 
c.onsider the desirability of publishing a lurlher subject 
index to the later volumes. VV. El 11 . LL 
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A Laboratory Manual for Comparative Vertebrate 
Anatomy. By Libhie IL llymnn. Pp. \\ 4 380. 
(Chioigo ; Uni\frsity of ('Iiuago Presis, 1922) 

2 50 dollars net. 

Tni.s work is the outcome of a particular (ourse ol 
practical lessons (onductod hy its author The diN- 
ability which such an origin tastens ujion a book is wi-11 
known to c\cry teacher of /oolcjgy, and Mr. IKinan’s 
book IS no exception to the rule. It suffcas Iroin the 
c'ondit 10ns ot ilsbirth notthat these, though Aineric an, 
were insalubrious, but that they wctc .so highly speciab 
isecl as to limit gieatly the adaptability ol the offspring 
Nevertheless the care I hat has obviou.sly Iktii taken b\ 
the author, and Ins ability m jiresentation, should make 
his book useful eten m our small c'ls-Atlantic .schools of 
/oology, where a somewhat more clastic c'ouise of 
mstiiiction IS possible than that jirovided at ('hicago. 

Mr. Hyman rebels against the tyranny of the type 
system, and uses the comparative metlmd ol .study in 
his laboratory. His chapters describe m suc'c'ession 
the systems of organs of the Vertebrata as exemplified 
by Klasmobranchs (Afustelus, Acxinthias, Baja), Uro- 
delcs (Necturus), a ('helonian, the pigeon, the eat, and 
the rabbit. The instructions for clissedion are dc-ar 
and sufticicml , and an attempt is made to bridge the 
gulf whic h commonly yawns between the ])rinciples of 
the lec lure 100m and the olesei cations ot the labcjratoiy, 
bv su[)i)lying an accompaniment ol morphologic.d 
c omment in the torm ot mtroduc-tions and summaric-s to 
the chapters 'J'his device and the gcmeral nature of the 
first four chajitcrs disguise — but clo not disjiose ol— -the 
e\ ils of the type system, whic h are peipc'tuatcxl m sjiile 
ol the author's dismc'inberment ol his types and the 
wide dispersal ol their remains thioiighout the book 
Only one notable omission ha^ been detec Ic'd 
Mr Hyman’s classification of the Chordates— two pages 
in Ic'ngth —Ignores the Difinoan Oshes, nor in the whole' 
ol his book clo iheyoni'c appear, though the thesis often 
plainly demands tlic-m 

y\ pionouncmg glossaiy lornis a c.duable ajipc-ndix, 
though wc' lean its phonc'tics will not be- accejitablc to 
Pnghsh c.irs. 1 1 (i N. 

'i/ies in the T/irory of Unman Society By Ih'of 1 '' 
Giddings P]i. \ii + 3o8 (N'c-w \’ork 'flic ' 
M.icmillan Go , London Macmillan and (o , lAd , 
ic)22) 14.) net 

Prof. (iii)j)r.\(,s points out that in scicau e this ccmliirc 
ha. been a time of rectific-ation t.ilhcr fban of gical 
discoveiies 'Plus applies p.iitic'ularly to the* lunda- 
nicntid c'omeptions of sociology 'Phese ‘ .Siudic's,” 
which .ire cdwacs suggestice, ire'i’icntlv jno\ oc .iti\ e. 
.md 111 more than one' instance illuminating .11 c' a 
c onf ribiil 1011 to the levision of the thc-oiy ol human 
society necessitated b\ the im reasc'd claritv and pie- j 
c ision in scientific cisioii wliic'h has come about m the 
last twc'iilc yeais. 'Plieir somewhat disc uisice c h.n- 
acter makc-s it ditficult tc, give .1 c'onc ise account of the- 
author’s achievement m this direction; but, in briel. 

It may be s.ud to lie- in the applic ation ot a psyc hologual 
interpretation to the conidusioiis of writeis such as 
Darwin, S[)C'nc cr, B.igehot, and Kidd, to name the* more 
important, thereby .ic counting lor social origins and 
the stages in the evolution cil society in terms of the 
.struggle for exi.stcnce. Prof. Giddings’.s theory ol human 
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scK'ictv IS that soc ial phenomena ai e a prodiic t ol stimulu.s 
reactc'd to bv “ plmalistic ” belaiv loiir, giving iise to 
c'onsc'iousiu'ss of kind the ‘’herd iiistimt ” ot othei 
writers— from which are deiiv csl disc rimmatmg associa- 
tion, the' ethical code, coopciation and division ol 
labour, and, in the long iiiii. sclcs tion .md pc'i petuation 
ol the adeejuate --the “ lit ” of an edde-r tc-immologv 

The Chemical E\anunalion of II aicr. Sch'Oj^e, Foods, 
and other Siih'.taines P>\ | V. I'm vis .md T R. 
Hodgson (('ambiidgc' Public IIcmUIi .Senes) 
Sec'ond and enl.irgecl c'clition Pp vml-340 (( ani- 

bridge At the Lniv easily Picss, 0^22 ) 20s. lu-l 

1\ this c'dition the authors have' c'sp.mdcd the chapters 
on w.iter and milk, given moic* del. ids on the .malysis 
ol foods and bever.iges, and .iddc'cl “an outline ol 
elementary toxic ologic.d .malv .is ” \ veiy good 

Icxituic is the inclusion ot jileiitv o! tviiaal an.ilyses 
The book will be found veiy v.ilu.iblc' to students 
preparing tor the examination ol the Institute of 
Ghemistry, and can be lecommendcd .is ,i uselul intro- 
diic torv tieatise Although the c|iiotccl lesults of water 
an.dvsses are given with llie .ic id . .mcl base's combined, 
theu' is no indic'alion as to how the necess.irv calcula- 
tions are to be made, and .some ol the sections aie 
so condensed Ih.it it is doubtliil li thc'\ .ire ol value. 
A great drawback tc. the utilitv ot the book is its 
high puce. 

Modern Chemnal J.ecture Diagiams, 'doth Vsci and 
Applications fully dcsirihed Bv Dr G Martin, 
.issistcd by J M Dic kson .md .M.i). I W Christc-low 
Pp 88 (London S.impsoii Low , Marston and ( '0 , 
fdd , n d.) 3.V 6c/. net 

'Pill', ])uipc)s(' ot this book is not c Ic .11 Phe illustrations 
are found in most text-books with aclec[uate descrip- 
tions those .supplied in the' present work .itc oltc'ii too 
brief to be of any sc'rvicc', .is “ log 5 shows how these 
tubes w'erc expc'rimented with bv .Andrews and 'Pait.” 
M.my ot the diagiams refiiesent .ip|).ciatus f.ir from 
“ mciclern ” The onlv' c alormu'tc rs illiistT.itc'd are those 
ol P’avre and Silbermann ; chromium is jirepared by 
hiemy’s method; sulpliiiru acid is c one c'utrated m 
glass retorts, c-tc in some cases the dc'sc njitions aie 
l.uiltv Bunsc'iPs eudiometer is .isc ribeci to ('.iv endish ; 
the Almadeii jiiocc'ss tor the m.inulac tore ot mercury 
IS called “ Distillation ol men tiry,” c'tc As a w'ork ot 
three' .mthors a more modern usull might have* been 
c'Xpec ted 

h'onnsic Midicine and 7 ’c>\/ccc/ccg\’ Bv Dr J Dixon 
Mann .Sixth edition, levised thioughout By Dr. 
W \ Bic'iid Pp \i I 573 (I .oiidon ('. Gritlin 
.md t'o , Ltd . ic)22 ) 30s 

'PiiK sixth edition of Dixon M. inn's " h'oiensic .Medicine 
and 'Poxic'ologv,” which i.mks among the foremost 
Lnghsh text-books on the' subjc'c t, is the second to be 
edited by Dr. William Brend It h.is undergone a 
ic'Visicm which bungs it completely' up to-date ,• a 
largei p.ige is used than m [iievioiis erlitions, and the 
number of pages is leduced 'Phe sc'ciion on insanity 
has been rewnttc'ii on the liasis ol modem psyc hiatrical 
views, ami that cm toxicology gives additional in- 
lormatioii cm poisoning by salvarsan, tetr.ichlorethane, 
T.N.T., and the g.ises ol warfare', and on the infections 
formerly asi ribeci to [itomaine poisoning. 
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Letters to the Editor. 

The Editor does not hold himself responsible for 
opinions expressed by his (.orrespondents. Neither 
can he undertake to return^ or to correspond 'unth 
the writers of, rejected manuscripts intended Jor 
this or any other part of Nature. No notice is 
taken of anonymous communications.'] 

Relativity and Physical Reality. 

l.N' <i revunv by Prof II Wildon Carr entitled 
“ Tbe New Way of Tlnnkinp; Physical Reality," 
\\hich ajipeaied in NaiurI', of October 7, j) 471, 
the writer (sjie.iknig of a work by Ihof l/*on Brun- 
schvH'f;) s.i\s regiiidin^ physical reality " A.cc<)rd- 
in^ to Innsteiii, we cannot say, sjieaking absolutely, 
that thcie is any pi( lure even for Ood ” 

It seems to follow fioin this that not even the 
Aiini(;hty Imnself could understand the theory of 
relativity If this be so 1 cannot help thinking 
that the fault lies with the theory of relativity and 
not with the Almighty 

The writer then proceeds to .say " The picture 
IS only known as a function of the frame. That is, 
the things measured are only known through the 
Tneasnnngs, and the measurings are bound up with 
the things th(') seive to measnie " 

This seems to imply that measurement is the 
fundamental thing to be considered in space-time 
theory, and with this I am not in agreement. 

In my book, " A Theory ot 'I'lme and Space," 
published in 191 1 showed that the ideas of measure- 

ment could be built up from the ideas of before and 
after, which were reg.ird(*d as absolute and not 
depeiidc'iit on any pat tic ulai mdi vicinal 

In my .smaller book, " The Absolute Relations of 
Time and Space," I gave an abbreviated account of 
this work and added an appendix showing how the 
various complicated giRunetries which are treated 
of m Kinstem’s generalised relativity could be obtained 
bv means of a inodiiied measure of interval 

However, most relativists have been too busily 
engaged in praising Kinstein to spate the time to go 
into my work 

One result of this has been that, by taking the idea 
of measurement as the fnndameiit.il thing, a very 
large number, il not the majority, of lelatnisls have 
fallen into llu' \eiy seiious error of asserting tliat 
tlie length of what they call a " world-line " is a 
minimnm between any two jiomts of it In my 
" Theory of Tune and Space " 1 show'ed (p 3G0) 
that tins IS not correct 

Finding that a number of wniteis were making 
tins mistake, 1 wrote a letter which ajipeared m 
Nature (h'cbui.iry 5, 1920, p. 3(19) m wdiicli I mvitcil 
attention to this m.itter and pointed out th.at m 1 
whdt I called " inertui lines ” the length, so far from 
being a niininmm, was actually a maximum in the 
mathematical sense ; wliile, in what 1 called " separa- 
tion lines " the length was neitlier a maximum nor 
a minimum. 

In this letter 1 gave actual numerical examples to 
illustrate these points I invited attention to the 
matter again in my " Absolute Relations of Time 
an^l SpSLCC " (p 71), published in 1920 

In s’rae of tliese efforts of mine, I again find this 
blunder^Vopjnng up in works published this year. 
Now itS^feiTis to me that it is a very important point 
since, in ordinary geometry, there is no such thing 
as a " longest " line joining two points 
The idea would, 1 think, be apt to cause bewilder- 
ment in the mind of a person meeting it for the first 
time, unless it were properly presented to him, 
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The idea of a " straight line " which was neither a 
maximum nor a minimum would, I fancy, cause even 
greater bewilderment, and he would wish to know 
how such lines were to be defined 

In Kmstem's generalised relativity, the element of 
interval is taken as a .starting-point, although the 
idea of an mteival m the minds of many writers is 
so obscure that they ascribe a mimmum property to 
It which it does not possiess 

Although I have tried so often to impress on 
relativists that the ordinary method of treating space- 
time theory i.s unsatisfactory, 1 propose to make one 
more attempt to show^ that the measurement of 
intervals is not the simple thing that is so often 
supposed 

I,ei us consider llie simple time-space theory in 
which the length of an element ds of wdiat I call a 
" separation lini' " is given by the formula . 
ds^ -- dx^ -vdy^ ~df^ 

I.et 0 be tlie oiigin of co-ordmates and let P be 
any point on the axis of x, at a distance I from O, 
measured, say, lu the positive direction 

Let F(r) he any arbitrary diflcreutiable function 
of X which is continuous and single valued, and 
which IS equal to zero for =0 and for x / 

Now consider the .space-time ciiive the equations 
of which are . 

y--t -m. 

z -o 

It IS evident that tins curve passes through O and P. 
But now we liave 

dy -dt, 

dz -- o, 

and so ds^ ~dx* 

Thus wc have ds -dx, and so the length measured 
along the space-time curve from O to 1^ is eipial to 
the length from O to P measured dins liy along the 
axis of X That is, it is equal to I 

Thus a space-time cuive the equations of which 
contain an arbitnary function can li.ive tlie same 
length between two points as the diiect lengtli 
measiirc^d between those points 

AjJ'RIJ) A. Roub 

October IT, 1922 

The Miraculous Draught of Fishes— an Explanation. 

Wl have in the Gosjiel according to Saint John, in 
his twentv-first and last chaptci, an account of the 
miraculous draught of lislics m the lake of Galilee for 
which modern rcsean li into the habits of the G.alilcan 
tishc.s offers a perfc'ctly reasonable exjilanation. The 
account is as follows 

" Simon Peter saitli unto them [certain of thc‘ 
clisciplc.s], 1 go a fishing Tliey say unto him, Wc 
also go with thee They wauit forth, and entered into 
a ship immediati'ly , and that night they caught 
nothing liut when the moinmg was now come, Jesus 
.stood on the shore . Then Jesus saitli unto them, 
Children, have yc; any meat Ihey answered him, 
No And he said unto them, ('ast the net on the right 
side of the ship, and ye .sliall find. They i.ist there- 
fore, and now they were not able to draw it for tlie 
multitude of fishes " 

Simon IVter thim girded his fisherman’s garment 
around him and leaped overboard. But the other 
disciplcis brought their boat to shore dragging the net 
full of fishes with them. Further on we read : 

" Simon Peter went up, and drew the net to land full 
of great fishes, an hunclred and fifty and three : and 
for all there were so many, yet was not the net broken," 
The explanation of this is to be found in a study of 
the habits of the fishes living in the lake of Tiberius or 
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Galilee. These fishes are perch-like m form and 
affinities, so much so that the average American angler, 
especially if a small boy, would call them perches 
However, ichthyologists to-day place them m a family 
called Cichhdie, though they weie formerly called 
Chromida' By one name or another, accounts of 
them may be found in sN stcm.itic woiks on fishes 
The fiist ichthyologist to study these fishes m tlieir 
habitat was L Lortet, who made trips to the Holy 
Land m 1875 and 1880, and m 1883 published an 
extensive memoir based on the results gained at first 
hand Lortet says ^ (p. loO) 

“ The fishes of the lain' of Tiberius, very good to 
eat, serve as a pasturage for the mynails of crested 
grebes {Vodin ( ytslatu',) and of pelicans Frequently 
the grebes snatch at the eyes of the chromids, and 
with one stroke of then long sharp beaks lift out as 
cleverly as would a skilful surgeon the tw'o eyeballs 
and the mtro-orbital partition. These unhappy fish, 
now blind, of wdiich we have taken numerous examples, 
have thus the entire face perforated by a bloody canal 
which cicatiises rapidly It is only the larger indi- 
Mduals who are thus operated on by th«> grebes, lor, 
not being able to avail tlumisehes of the entire fish, 
these voracious birds take the precaution to .snatch 
only the moisel of their choice ” 

The explanation of this we find on his next page, 
where we are told that these chromid fishes habitually 
swim at or near the suiface of the water 

Canon H H Tristram made collections of fishes in 
the sea of Galilee in 1864, thus anb'dating Lortet by 
eleven years, but his book, “The Survey of Western 
Palestine. The Fauna and Flora of Palestine,'’ was 
not published until 1884 by the Palestine Fxploration 
i'und * (hi page ibt he n'fers to the ('hiomid.e as 
found in the lake of Galilee ni “ ania/.mg multitudes ’’ 
and continues 

“ All these Chromid. e arc fn'quently found with 
their eyes extracted, and their foreheads ])ierced by 
the Grebes, which ])rey on them, but they seem to 
thrive peifcctly well in spiti' of this mutilation, and to 
tlourish ill a state of absolute blindness.'' 

Of Chyomis hbeviath^, the most abundant form. 
Canon Tristram® writes . 

“ I h.ive seen them m shoals of over an acre m 
extc'ut, so closely jiac ked that it seemed impossible for 
them to move, and with their dorsal fins above the 
water, giving at a distance the a4)peaiance of a 
lieniendous shower jiattermg on one spot of the 
siiface of the glassy lake They are taken both in 
boats and Irom tlu' shoic by nets run deftly lound, 
and enclosing what one may call a solid mass at one 
swoop, and very often tin; net breaks ’’ 

Dr Iv W G iMasterman,* m chapter z, " Ihe 
Inland Fisheiies of Galilee," of Ins book, “ Studies in 
Galilee " (('Incago, iqoq), thus de.si ribes the ordinal y 
activities of the tishcrmen of the lake of Tibeiius . 
“ . their movements being directed by .1 man 

stationed on a point of the shore iiigh abo\e the w'ater, 
who from Ins vantage ground is able to detect the 
presem (' of a shoal ot ums/d (( hiomids) ’ 1 he (islu'r- 

men, proc ceding to the point indicated by the look-out, 
‘ Lort*’l, 1 . “ l’uiv..)iis O Kptilo'.dii l.K' 'Iibcnadc, (tr ,” m In, •‘Kliides 

/oologKims siir 1.1 l.uiiu dn l.u’ 1 ibcn.idi-, < U ” Arclnvcb Mum iiin llntoiri- 
Natiindle d<’ I von, i.SS^, vol i 

“ the PaUsuiie I'.xplor.tlion I'lmd ts idU rdcnonumUoii.il in its or«aiU!,.i- 
Uon and sourrvb ol income It lia, H M Kuir George V for Us p.Uion, iiid 
IS supportvd 1)V vohint.iry bubsi iipUons Its piiipose is tlic iIioiourIi study 
of the arch.i'ology, ReoloRy, gcoRr.iphy, liidoiv, iiaUir.il hiUoiy, etr , ol 

• Dr H n Tiisir.uii, C iiion ot Durh.iin Cathpdr.i), borausc of ill-hc.illli 
(lung troubk) livid m Algetia durmg (hv winters of iftss ifl 57 ((*-’ wmt 
to i’alpstinr, in i860 and ron.iined for some years stiidyiiiR the fauni and 
flora, the rcsulliiiR data beiiiR inrorpoiatcd m Ins 4^•)-P‘^gc quaito volume, 
the standard work on the natuial history of the Holy Laud In 1879 he was 
nominated for but dedinod the AiiKhran Bishopric of Jerusalem He was the 
author of seven books on Palvsline 

‘ l>r !•: W G. Mastennan is, and has been for a number of ye.irs, honorary 
general senetary of the Palestine Exploration Fund m Palosluie. 
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quickly run a net aioimd the school Howevi'r, ho 
tells us that the bottom everywhere is obstructed with 
large stones, and that the fishermen have continually 
to dive to free the net I his is possiblv if not prob- 
ably the explanation ot Peter's leaping ovebroard. 

From the excerpts given, it is plain as to the purport 
of the prollercd explau.itioii, if in tlie Fast, where 
customs change but slowly, we m.iv mlei}uet tlie past 
m terms of the present Lesh wliu h go m schools at 
the suiface ol the water , fishermen wlio h.ive not yet 
struck a school , Jesus on high ground looks over the 
lake, sees a school and points it out lo the lisliennen , 
they cast their nets in the diu'idion indKated aiul 
draw them m full to the breaking point 

I', W Gudgkk 

American Museum of NaUiial Ilistorv, 

New York (‘ity, Sept 27 


Arabic Chemistry. 

I Mav 1 l)c allowed to direct tlu' atti'iition ot those 
mtcicstcd in the history ol chi'inistiy to .in important 
])a])('r by^ Plot halliard Wicdciii.mn ol Fil.ingcn 
It IS entitled " Zur Alchemic bci den Ai.ibcrn " and 
IS published in Helt V. ol the " .\blMndlungen znr 
("icscluchteder Naturwissensch.ilti n und der Medi/in," 
Ivrl.ingen, 1022 It eont.iins ,i ti.inslaliori of the 
passage concerning alchemy m tlie “ K.islifu’l-Zuiiiin " 
of Hajji Khalifa, with m.iny biogi.ijilm ,il det.iils of 
the chemists mentioned vScvci.d ot llu'.sc details 
have been provided by Plot Biockelmaim, the 
author ol the monumental “ (.k'schidite der arabischen 
latteraliir,” and ate entirely new I'liere is also a 
list ol the most import. lilt works (with .1 few extracts) 
of the taiiions Aidamir .d-Jild.iki (t t 461) 

It IS perhaps ungi'iieious lo otler any ciiticism ot 
so n.sefiil a contribution to chemical history, but I 
feel that Prof Wicdem, inn's ex])l.in.ition ot 'ilm 
al-mlzan (science of the b.dame) .is BeziehiDi^ und 
Abwagunif des nchtigcn Masses slioiild not be allowed 
lo go unchallenged As 1 have pointed out m the 
curient number of Stieucc Progress (October 1922), 
the term “ Siieme ol tlic Ikikinte " .is a])plied to 
.ilchemy refers to the pro])er .uljuslnu'nt of the 
qualities of a substance, tint is, its hotness .ind dryness, 
etc , and is not used 111 a (lu.inlitativ'e sense, even by 
Al-Jildaki, and certainly not by j.'ibir ibn Uaiyan, 
who, 1 believe, originated it 

A work by Al-jildaki wlncli .sei'ins to li.ive escaped 
the notue of Prof. Wiedemann is " /ahru’l-Kimani," 
a comment.ary on an alchemical poem (" (Jasidatu’l- 
Numyya ") of Abu’l-Asb.i 'Abdii'l- Aziz ibn Tammam 
al-lr.lqi (waongly named,. A bn C.isba by Bcrthclot, 
“ l.a ('hiinie an Moycn Age," tome m p 4). Ibn 
Tammam al-'lraqi was a contciiqiorary of Al-Jilclaki, 
who 1 nought very highly of liini 

II Berthelot {op nt p 5) says, “ Plusieurs des 
auteurs .ilchimiciues ar.ibes out etc li.aduits en l.itm, 
aux xn® el xiiP siei les, el ces tiaduclions existent 
cn luauusciit dans les giandes bibliothecjues d’Euiope. 
Un certain nombre d'enlre i-lles out niemc ete im- 
pnmees . dans les collcclioiis mtitulecs Pheatritm 
chemoum. Bibliotheca chcniiia [etc) . . A cote 
d’oeuvics .luthentiqucs, qc veiix dire reallcment 
traduites ou iimlees de i’.ir.ibe, telles qnc la, ntyba, 
les edits allribuc's a Rosinus, Moiieniis, Avicenne, 
etc , il cn exislc d’.iuties, labiiqueis dc toutes pidces 
cn Occident, comme les iirctendues ceiivrcs des 
faussaircs Latins qui out pus Ic norn de Gebcr " 

The first pait ot 1 >crtlu'lot’s statement is un- 
doubtedly correct, although Berthelot Inmsclf was 
not able to discover the Arabic texts ot any of tlic 
works he mentions as of probable A tabic origin 
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iVili.ips, 11iL‘iclorc‘, tli(‘ following iactb will be of 
iiil( r( ^1 

{(i) In a w'oik entitled “ Knowledge Aciinired 
coiueining tlie Pnjduction of (iold,” an edition ol 
the text of which, with a translation, 1 h.ive in the 
j)ress ((leiithnci, T\tris), llu' author, Abii’l-( Jasini 
Muhainmad ibu Alim. id .d-fiaqi, niiotcs scvi'r.d 
)),iss,iges wlmh he .itliibntcs to M.inanus (Morieiins, 
su[>ya), the 'ie.uliei ol Klifilid ibii \’a/Id Maii\ ol 
these ]i.issag(‘s oeeur in the Latin “ 1 iber de Com- 
])ositiom‘ Alchemi.i(‘,” .isuibed to Monmins, wlndi 
IS to be lound on ]>]) 50<) 510 ol \ol 1 ol Mangeta’s 
“ Ihbliotlieea ( hemie.i Ciuios.i ” (1702) 

(/>) On ]) 217 of \ol n of tlie lattei treatise is a 
woi k entitled " l‘,])istola Solis .ttl Lnnam ( lesi eiitein,” 
wliK h begins, “ In teiimt.ite emm nmii.i dabo tibi 
de ])iilchiitii(line me.i lumen 1 his work is strongly 
Ar.ibie in ,itmos])liere, and is a])j).iii“ntly a transl.ition 
ol thu “ Kisril.itii’l shams il.i .il-hiird ” (Letter ot the 
Sun to the New' Moon) written b\ Abii Abeiull.ih 
Muiiammad ibn Lni.iil at-'l ainimi, who lived in the 
set raid halt of the' tliiid century altm the Idiglit 
{ca A i' (joo) 'l lii'ie is a mamisiiipt ol tins woik, 
with .1 (omment.iry b\ Al-Jildaki, in the* ihitish 
Museum ( Add 23, j iS, x\ i ) '1 he 1 .ilin line quoted 

above is an exact tiaiislation of the Inst line of the 
Aiabic poem . 1 have not yet seem the aMS , so that 
1 lannot s.iy vvludhei tlie agreement betwecui the 
“ Ivpistola .ind the " Kisal.i ” holds throughout. 

'bhe second pait ot Iku thelot’s statemi'nl, immely, 
th.it in which he cxprc'ssi's his opinion th.it Geber’s 
vvoiks aie loigciK's, o])ens <i (pustion too wuh* lor 
dis( ussion hell' 1 would ]K)int out, however, that 
Jkuthelot cx.imnu'd less than .1 do/iui ol tiu' Aiabit 
vvoiks ot J.lbir ibii Haivan, .ind <is the kilter is s.iid 
to have wiitten more th.iu 500 books Ik'rlhekd was 
■jKih.ijis a little ])reni.ituie jribii, in Ins “ Itook ol 
Pnqieities ” f.i m.iniisciipt ot winch is jireseived m 
tiu' Ih'itish Museum), reters to another book ot his 
called " 'I he Suinm.ny.'’ which m.iy possibly be 
the “ Siimm.i '■ ol Gi bm 'I here is, moreovei , in 
M.ingeta (vol 1 ]) ‘i- 'voik entitled “ I'est.i- 

inentiim Gcbii ” , now a coinmentatoi ot Jabii's 
"Look ot M(uiv” letcis to the .same .luthoi’s 
“ Kitab vv.isiyvi miiutilu,'’ 01 " Ihe Look ol his 
L.ist Will .111(1 'lestament " 

IvvidcMue ot this ,ind othei sorts is giaclu.illy 
actuinukiting, <ind it would not siir])iise me to lind 
th.it Gebci and Abu Musa b'lbir ibn Ilaiyan vvcic, 
.IS tor so m.iny centimes thc> vveu* held to be. one 
and the same Iv j Hotmvard 

Chiton College, ( ictobei <) 


On the Occurrence of the Archiannelids, Saccocirrus 
and Protodrilus, on the South and West Coasts 
of England. 

In Naiukl. (vol 01, jip 85 and 3.^8) the picsent 
writer recorded in ku^ the* cncuireiice — tor the tirst 
tune m baigland ot .ibmid.ince ol Lrotodiilus in 
m.iny situations, and a tew S.iccoc iri us in one situation 
ne.ir Ll\ mouth, and it was shown th.it both these 
tonus h.ive the (uiioiis juetercncc' ten situations neai 
Ingh-water maik where tresh vv.ilei tiickles through 
or over thi‘ foieshoie at low w.ilei, but cova^ied by 
se.i watcu- .it high tide [I ( 348) Since icji^ the 

wilier h.is searched for and tound IVotodrilus in 
similar sitii.itions and in a large number ol places 
betvvecm S.ilcombe and halmouth, and this ^ear was 
successful in taking the same animal at two jdaca's 
on the west coast of huigland, namely, on September 7, 
near high-w'ater mark where theWanson (so-called) 
river luiis into the sea at the south end of Widemouth 
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Bay near Biide (See Old Survey Map, 1 in to mile, 
river Torndge, Sheet 127, iH, 47-33). 

September 22 in a similar situation on a beach — 
fornnmly well known tor shells -at Woolacombc (see 
OS Map. 1 III to mile, Barnst.iple, Slieet nc). 
4C, 1O-02) 

In 1 OT 7 und on v.irious occ .isions since, the w liter h.is 
also Liken large numbers of Saccocirrus (e , 80 from 
a hole 111 the gr.ivel about 1 It by 1 ft deep in h.ilf an 
hoiii) on .1 beach at Porlwiinkle in Whitsand Ikiy (see 
Old Sur Map, i m to milcg TMymouth, Sheet 148, ^h', 
83-15) 111 a position e.vactly similat to th.it describ(.‘cl 
lornierly il c ]) 3 18) This >ear a few mdividii.ils 
were also taken in the gravel on Die .rbove-meiitioned 
shell-beach at Wool.uombe Protodrilus and S.icco- 
citrns thereloie piob.ibly occur in .ill suitable* situ.i- 
tions m the .scjiith-west o'l baigl.ind. and ni.iy no doubt 
be recorded - after seaich m suit.ible places from 
a much moie (‘xteiided .irea in the Biitish Islc's. 
The specimens ot each genus frmn all loc.ilities 
belong rc'spectively to one species, so far .is can be* 
galheiTcl from external char.icters, namely Ptotodnlus 
flcu'ocapdulHS. and an aiipareiitlv new and as yc't 
undesciibcd s))ec les ol S.iccociiiiis It is hojied that 
the chai.icteristic restless sule-to-side movc'ineiit ot 
the he.id and anteiior region ol S.iccocirius m.iy 
slmrtly be pcjrtia>ed by cineni.itogiaph 

Living in about the s.inu* situ.iticm .is Piotodrilus 
and Saccoc'irrus is almost .ilways tound the ])l.m.irian 
(,unda idvac lliis ])l.inaiian is Luge and easily 
tound iindc'i stonc.s m pools, and theieloie sc'ives .is 
a guide in the se.iich lor the an Imimielids The 
apparent positive gcotiopism ot Giind.i, which is 
prob.ibly tine, is an interesting iilienomc'iion and not 
well known , if .1 iiiimbcn' ol the ]>l<in.in.ins be* Liken 
on a il.it stone, they c.in be ni.icle to change* (liu*ction 
a laige miinbei ot times by holding the stone* v (*r lically 
tow.irds the light .ind turning it re]H*,it(*dlv through 
,111 .ingle ot 180 ' 

Ihe occurrence of the abov e-inc'ntioned .iiumals 
only 111 the iiecuhai h.ibitat where the water muli'tgoes 
vioicnt fbictu.itions in salinity suggests the ])iesen( c' 
ol an niidetc'ctcd special lood supply 

I II Ok JON 

M.iiine Biologic, d 1 abor.iloiy, 

'I'hc Hoe, Plymouth, 

October 10 


Origin of the Name of the Genus Masaris. 

In led Andn'*, “ Spec lesdcs Hymenopic^res d’ ICaiope 
et d’AlgcTie,” vol n ]) 82(), it is stated Hi, it the 
doiivation ol the mime “Masai is" is unknown The 
hist specic*s(lesciibc*(l iindci thisgennsis M vcs/uforniis 
h' , from Kgypt , it .ilsc^ occ urs in Algeiui 

May I suggest that the origin of the* mime is the 
Aiabii name for Icgypt, “ M.isi " (also used lollocpn- 
ally foi its capital, ('.iiro) As a common noun 
“mast’’ means “a fortihed place,” and its phii.'d 
IS “ amsar’’, the word is connectc'd with the Hebrew 
word tendered “ Mizraim ” in Gc*nc*sis It has long 
.seemed to me that this dc'iivation n .it least jirobable, 
.111(1 1 should lx* glad to know if .my other h.is been 
suggestc'd Aoajk 

'ITirl ( lub, Cano. Septc'inbei 2b 


Paukkios, i7C)3, “ Lnt Sysl " 11 p 283, m found- 
ing the genus Masaiis, did not indicate .my dciivation 
for the name, and L Agassiz, 1845, “ Noinencl 
Zool (Hymeno])tera),’’ masks liis inability to give a 
derivation by the suggestion that IM.isaris is a propc'r 
name. !'• 1^* 
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American Research on Acoustics. 

Hv Alan E. Munby. 


'■PIIE Wallace Sabine laboiatorv ot jk'ou.sIu s, a 
1 photograph of which is here reproiliued (Fig i) 
is situated at (leneva, Illinois It is a three-slor) 
building of brick and (orurete speiiallv eiei'ted lor 
its purpose and tonus a unique design, ('onsisilng 
of two strut tures undta one root, an inner room or 
sound thamber completely insuLited liom an outer 
sliell iMgs 2 and 3 show a pLin and set tion ol the 
building, tlu- main teatuie ot which is the sound 
thamber 27 It by it) ft. and ig ft 10 ms high, lleie 
the original intensity of the sound is measuied 'riu* 
walls of this ehambei are ot i.S-inth biit'k roatod with 
cement outside and with w'ood fibie plaster in.side. 
,md the room as shown in the section has a se]).iiate 
tomrete loundation. From this room hall-way up 
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it. w'alls tliiee small testing t hambers art* provided 
luinished with heavy steel doors to e\(‘lude sound 
eomph'tt'lv’ Materials to be tested .ire pl.it ed .uioss 
tliese eh.imliers^ wlien the doois .irc openi'd to admit 
sound Iroin an organ in th(' sound ibaniber 'Fhe 
organ is a complete 73 pipe instrument givung all the 
tones of tlie inusK .d scale from (' O4 to (' qocg) It i'- 
opeiaU'd electruallv by the observ < r, who note', the 
turn' betoie a sound becomes inaudible m the test 
ch.unbei lo ensure et|uality of sound distiibution 
in the sound (haiuber .1 large steel leilec'tor mounted 
on a (cntral shaft is made to revolve m the louni on 1 
a veitieal .i\is 'I’lie mam woik. up to the late Jbol 
Satane s de.itli, lias Iceeii c onnec ted w ith the ( alibialion 
of the sound c haniber and its instruments 'Phis 
laboiioiis undertaking ('onipleted. the activities ol the 
laboratory should rapidlv comm.ind a wider inteiest 
The jiresent diiector of tlie laboratoiv. Prof Paul V 
Sabine, lias rei'enlly publislied the' result,', ol aninv estiga- 
tion on the nature and leduetion of noises as (Heutnng 
in business offices. S<,ucel) anything has been done 
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in the way ol m\ estig.ition on tlie siibicsg of noise, 
though the topic is obv louslv ot wide' mteic'st Prol. 
Sabine bc-gins bv pointing out th.it the sound-absorbing 
([ualities ol any m.iteri.d v.irv wulelv will^ latch, and 
instead of attemiitmg to a|)pl\ d.it.i oluained toi 
musie.d sounds, he wiseh dc-.ds with the m.ittc'r c/e 
novo, taking the ac'tual souices ol sound, sucli as the 
click of a tvpewiitei. .is tlie souice tor CAperiment.il 
pur|)oses A distinction is dr.iwn between sounds 111 
the open an and those in which ic'llectiou t.ikes place, 
as in .1 room, trom the point ol view ol tlie effect 
ol the noise ol caie oper.itca- upon anotlier .All but 
two or three per cent c)t sound waves tailing on .1 
haid plaster wall are rellec ted, <md m .m c'Vjierinient 
cited thi'rc' were found to be ^oo letlcctions lieloie a 
given sound reached final dec.iv It would seem, 
thereloie. that .is miic'h alisoi|)tion .is jiossible bv 
walls and ceilings should be aimed at to ])revent 
these leflections. 

An important pcant lacaight out bv tlic'se invc'stiga- 
lions IS that the absoi jition c'lfic lem \ ol .1 given tn.iteri.il 
for both musical sound .uid noise is gu.iter when the 
iiiateiial is emploved m sm.ill units In discussing 
practical mc.isures Piot S.ibme .illiidc's to linings of 
fc'lt for w.dls, covcic'ci with some' l.ibnc . to light |)oious 
tiles and jil.istei, citing .1 plastei lecentlv devi'loped 
which IS a much lietter .ibsoi bei th.in oidmarv pl.istei, 
lie c'ven m.ikes .1 distinction between paintecl and 
unpainted walls, the' gt'iic'i.il Iciidi'iic v td jiaints being 
to (ill up a poious suil.ice and thus dec lease sound 
absc»i|)tion, and numeiicMl dat.i .11 e given showing the' 
relative' value ol various suilacc's in .ibsorbing the 
sound ol a tvpewiiter. In these e.\|)eiiments the' 
dillerc'iice ol powc'r of aitsorplion ot a given material 
for v.irious setuncis, though e\isting was foiincl to be 
small 

Plot S.ibine h.is made .1 scp.ir.ite and s])ec'i.il 
investigation ot the absorption ol '.ound by rigid 
walls aricl finds that the refrac tion etfc'c t on the jiassage 
ot the sound into the new medium is of onlv trifling 
impoitancm Ills expeiimcnls h.ivc' recently been 
further extended to tests upon arlific i.d aids to iieaiing. 
lie classifies the type's of instruments commonlv used 
.mil clesciibes inv c'stig.itions to ine.isure the dilteience 
of times during which lesidual sound may be heard 
witli .md without a jiarticul.ir iiistiumcnt .is a measure 
of the' me rease in loudnos jnodueed bv that instrument. 
Ills results are illustrated giaphic.illv ft w.is obseivid 
that the highest tones m everv c.ise were less loud with 
instruments tli.m without, sugge^tmg that tlie short 
wave lengths enter the small c.ivitv of the external 
car bc'tter th.m do the' .111 columns ol instrumc'nls. 
With c I'rtairi instruments ,dso ihc' low est tone (fre(|uency 
12S) was less well hc-aicl than without then .lid I^rot. 
.Sabine does not consider the ])iospec ts of improvements 
m alien Kiting extreme de.ilni'ss ic) be good, but points 
the way by leferc-nc'e to the amplilication of telephone 
c'urrents bv the' theimionie tiilu', .md he suggest.s a 
joint .itt.iek on the problem bv jihvsicists and jihysi- 
ologists. 

Another senes of experiments on sound-riroof parti- 
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lions has recently been conducted by Mr. F. R. 
Watson, also of Illinois University, which arc described 
in bulletin No. 127 of the University. The results 



.• I'l.in ..f tcoiuiiL Uiiililini; 

have led to cuik hisions somewhat at variance with 
generally accepted ideas 

Sound, on striking an olijeit, is refleded, absorbed, 
or transmitted, and usually all 
three results occur In any par- 
ticular c;ase a definite amount of 
energy has to be got rid of in tliese 
ways, and for sound - jirocding c>ne 
may aim chiefly at reflection or ab- 
sorption. When sound wa\ es in one 
medium encounter another mc'chum 
having a different dcnsitv, the 
progression of the waves is dis- 
tuibed, a certa!’’. imount ol oflca- 
tion takes place, some of the energy 
IS absorbecl, that is, con' e rted into 
heal, while the amount transmitted 
thrtugh the medium will dejieiid c»n 
its thickness and properties, .sm h as 
porosity and rigidity. 

In prac'tite the materials used to 
separate roccins or buildings are 
usually of a complex character, and 
their rigidity will depend not only on their nature and 
thickness, but on the area of the separating wall. 
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Hence the problem of assessing sound transmission is 
a very complex one. The author of the bulletin cited 
directs attention to the very detrimental effect as 
regards sound insulation of even 
small apertures cau.sed by ill-fitting 
doors or by ventilators ; he also 
makes a distinction between sounds 
due to air waves striking a separat- 
ing medium and vibrations such as 
those caused by machinery, the 
former best resisted by heavy and 
rigid walling, the latter by arranging 
for absorption of the vibrations by 
beds of sand or like loose material. 

From a useful resumed of previous 
experiments on sound transmissicin, 
the conclusion is drawn that rigidity 
is a deciding factor in sound pre- 
vention, and some experiments 
recently conducted by Prof. P. E. 
Sainne are cited which showed that 
a jilate of glass three-sixteenths of 
an indi thick transmitted less sound 
than two glass plates with a slicet 
c)t celluloid sealed between them of 
the same total thickness. A series 
of tests made at the Music Building, 
(Tiicago, in 1895, is quoted, which 
tends to show that an air space 
between materials forming the two 
sides ot a partition is of much less 
value for sound prevention than is 
(ommonly siqijiosed, and that 
benefits which accrue irom such 
space are almost wholly negatived 
by the inevitable connexion at 
intervals lor slructuial reasons 
between the two sides. 

In Mr. Watson’s experiments 
use was made ot the Rayleigh 
disc resonator, which admits of much more accurate 
and coiiiparahle results than are possible b) 
aural comparisons adopted by many earlier experi- 



i,li liuilt'.mg. 


menters. A \a*ry large number of materials were 
tested, and these were in all cases of satisfactory area 
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at least 3 ft. by 5 ft. An adjustable orj;aii blown 
at constant pressure formed the sounv ot sound 
placed at the Lens of a 5 ft. parabolic reflector facing 
the partition to be tested in the manner shown in 



4, and a disc' resonator was placed on cather side 
ot the partition to measure the transmitted and re- 
dec. ted sound 5 show^ a photoLjiaph ol the 

apparatus in use. and the observer’s bc)\ provided to 
prevent disturbance duc‘ to his presenc'e. ’Hie ^ener.d 


and It was loimd that il the tiaiismission thic)Uj;h .1 
2-inch metal latli and plaster jiaitition has an intensity 
repre.sented bv o-iyp a 2-inc li wc ll-jittc'd solid wood 
door w'lth tliiec sixteenths ol an inch clearance Iroin 
the door iiii'ieascd this to 7-3 and with half an inch 
eleaiancelo ii-y.showni” the iiupot t.mc c‘ ol evc-n verv 
small a|)ertuies \s rea.ucU composite paititions, the 
author’s conclusions aie that the small '.:airi 111 internal 
ic-llcetion at siiilaces of dilleiciit clciisilv is usually 
nioic' 111. in c ountei bal.mc eel bv the los-. m tol.d 1 i;.nclitv , 
.incl thus 111 redectmu powei ol (he iiuti.d sin lace ol 
c out. let In [ir.ictice, ol couise too nine li reflection 
rnav be detriment. d to the uses ol the room in which 
the sound is ^l■neratecl, .ind ,is is pointed out . absoi ption 
must lx- the ultimate .11111 lor the' destine tion ol sound, 
which means its conversictn intc* lie.it 

Sound -proolum is ol sjicci.tl micust m the modem 
tvpi’ 1)1 business buildmp, vvheie, in older to economise 
sp.ic e .ind admit ol .id.ipt.ibilitv loi c h.ine,c's ol tc-nanc v , 
the c onstiuc'tur.il brick w.dl h.is been so l.npc'ly re- 
pl.u eel b\ the thin jMitition, .iml c'xpc nmeiits ol the 
tv|)e disc'ribecl should be* ol pical value to jrchitect.s 
who are responsible- lor spccilmiiL; m.iten.ils and 
construction 'I'lie present w liter’s cxpciience is that 
.1 wall eom|)osecl ol Metton bucks, which .lie very 
dense, is less eftectivc- in stopping sound than one 
composed c)| stock bucks, which .iie nioie [lorous anci 
less repmlar. 

It would be unwise- to pc*neralise too much liom the 
experiment.s desc ribeil , with doors, toi c-xample, the' 



results of the- tests confirm the vuwvs of earlic-r experi- 
menters citc'cl I’orosit' resLilt.s in .ibsorjitioii but a 
puH)d deal ol tr.insiiiission, while' npidity rc-sults m 
larpm redection, the- rc-llc-c tion Irom li.iir lell, lor 
example, bc-iny (>, while th.it liom .S.n kett bo.iid ol 
the same tliic kness is 42-7. 

The effect ol openine such as doois were also tc-sted, 

NO. 2765, VOL. I 10] 


elirec t c oiit.ic t pioduc c-s c ondilions dilteic-nt liom those 
oj a sound w.ivc- in .111. .mil thioimh .1 solid conc'rete 
door eveiy foothill m.iv well be heard in the room 
below. Mill h fin tlu-r woik on this siib)ec't is needed, 
and it IS to be liopi-d ih.it iin esiipation in this c-ountry 
will supiilement and exte-nd what is beiny done else- 
wheie. 
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The Galactic System.^ 

By Dr Harlow Shaplev, 


I N the first jjarl of this artule the main eharacter- 
istie.s ('f tlie t^lobular and ojicn clusters were dis- 
cussed. and it was shown how the determination ot their 
distances led to the proposal of extremely great dimen- 
sions for the galactic: system. A theory of the origin 
and structure of the Galaxy also seems to he indicated 
by the observations. 

Objections to Proposed Scale of the Galaxy. 
Although the new v.dues of galactic: dimensions 
have been widely acc.ejited by astronomers, at least 
qualitatively, they ha\e been ojienly challenged by 
some. Without cpiestioning my values (which may 
indeed have been unknown to him), Prof. Charher 
pubhslied a few years ago provisional cluster distances 
that are of a wliolly dilTerent order of magnitude from 
those J derne.® He had, in elfecl, afliliated the 
globular clusters With the Icx'al system of B stars. I 
believe he has now accepted the larger \ allies of the 
distances.® 

An c\tensi\e critical examination of my methods 
and results has been made b\ Ihof. Curtis, llis 
discussion and my rejily have been publishc'd together 
in Bulletin No. 1 1 of the National Research Council 
l)i Sc hoiiten has attempted to derive the distanc^es 
of clusters by assuming that the fic'cjuc’ncv of absolute 
magnitude (the luminosit\-i'ur\e) is the same m glob- 
ular clusters and in the neighbourhood of the sun.'® 
The method is questionable lor .seceral reasons- (i) 
All spec’tial types aie lumped togethcT b\ Schouten 
regardless of our jirescnt knowledge of the iiecailiar 
relation of type ancl luminosity m the globular c'lusters. 
(2) The guint-dwarl phenomenon is c-sscntiall\ ignored 
in the mc-thod (3) The observed lummositv -cnirves 
in globular clusters do not eonloim with the law 
assumed" (4) It is certainly imjtrobable that the 
stage of evolution in any given cdu^ter is closely com- 
parable wiih the av eivige ol the many stages represented 
iiy the hetcTogc-neous mixtuie around the sun (5) As 
applic-d, the luminosity-i urv c* method mvolv'es dan- 
gerous extraiiolation, for we knenv the Irequency of 
magnitudes for onlv the very brightest stars m 
clusters 

Using the necessarily liagmentary luminosil) -cnirves 
for a few clusteis, Sc hemten finds distances averaging 
about one-eighth the values 1 have ccmiputed. 

Recently, Kapteyn ancl van Rliijn publishc-d a 
valuable p.iper on the profier motions of Cejiheid 
v^ariable stars ot the short -peiiod sub-type.'® It 
is generally accepted that Cepheid variables of long 
period are. giant stars ; and from the simultaneous 
oeburrence of the long-jieriod and short-period Cepheids 
in globular clusters,^'' 1 liav-e assumed of course 
that the short-period Cepheids, wdiicJi occur most 
frequently in c lusters and serve in one of the methods 
of estimating the distances, are also giant stars. Kap- 
leyn and van Rhijn, on the other hand, have computed, 
from the large values of the proper motion, small 

1 Continiiecl from p. 547. 
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distances for the cluster-type variables, and therefore 
low luminosities, d'hoy conclude that Cepheid vari- 
ables of this sub-type may be dwarfs, both near the 
sun and in clusters ; and, by assuming that the long- 
period Cepheid variables in clusters are abnormalities 
and the short-period Cepheids are normal, they assert 
that the clusters may be at less than one-sev^enth the 
distances I place them. Rut Kapteyn and van Rhijn 
appear to have overlooked the decisive factor that the 
known radial velocities of these short-period Cepheids 
arc remarkably high (much too high, apparently, 
for the application of the method they use ; and 
therefore that the large proper motions they deduce 
and the wide distribution in galactic latitude are 
almost certainly the result of exceyitionally high 
velocities m space, rather than an indication of near- 
ness and low luminosity. Similarly, the long-period 
variables of spectral type M are giants at maximum, 
are widely distributed in galactic latitude, and have 
high space velocities. 

As Dr. Crommelin has hinted recently in the Ohser- 
vatoryE sufficient answer to those who wTiuld 
reduce the distance of clusters to one-fifth or one-tenth 
the values proposed, is that apparently they do not 
consider fully the dire consequences of such reduction 
on a vast body of other astronomical data that is now 
generally accepted. If the distances T give are not 
greatly reduced or inireased these troubles do not 
arise ; all that we know ot the colours, speclia, mag- 
nitudes, and motions in the ( lusters, and ot the clusters, 
then fits in well with our gcneial stock of astronomual 
fa( t and t lieory. 

Before we knew much about the i haracter of stars 
in clusters we were not lestrutcd by observation or 
theory fiom plating the dusters at wliatever distances 
w'e liked. But now, if we alter the present distances 
by the amount Curtis, Si'houteii, and Kaptevn ancl 
van Rhijn suggest, we immediately set uj) pet uhaiities 
and discordant'cs in great numbers luir example, 
among other clillit ulties evoked by such changes, we 
woulti seriously <iuestion the gener.il ajiphcabihty of 
the sjiectrost'opic method of determining luminosities 
and distames;'® we would introduce t'onfusion into 
Russell’s and I'.ddington’s theoties which now so 
happily t.onftirm with physit al laws and observational 
results, in clusters as well as outside ; We w'onld over- 
throw the penod-lummosity law ol Cepheid variation. 
Sooner or later it may be necessary to div ide or multijily 
by 1-5 (Dr. Crommelin suggests 2) the distances I have 
computed for the clusti-rs ; any larger faihor will entail 
alterations elsewdicre that now apfiear improbably large. 

It .seems to me that a better line of attack on the 
proposed scale of the Galaxy would l.ie to question the 
apjiarerit magnitudes rather than the absolute lumin- 
osities. The latter, as we have seen, are supported 
by too much evidence of a varied nature to yield easily. 
Moreover the vadues of the absolute luminosities for 
the stars in clusters come within the range of our usual 
experience, whereas the apparent magnitudes (and 
distances) of cluster stars are quite different from those 
I of stars we ordinarily treat. 
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Since the computed distances depend equally on 
absolute and apparent magnitudes^ they could be con- 
siderably changed, if the apparent magnitudes arc 
widely wrong, without disturbing present ideas about 
stellar luminosity. The fundamental work on mag- 
nitude standards at I^fount Wilson, Harvard, (keen- 
wich, and elsewhere supply, however, a basis of un- 
questioned v'alue for the cluster work. The apparent 
magnitudes I have observed m (dusters ('annot, I 
believe, be far wrong ; but has the light of these 
distant stars been rediu'ed in transit so that the ap- 
parent magnitudes as observed are not a true index of 
distance ? This question should be kept in mind, but 
the following points seem to show that the observed 
apparent magnitudes do not differ senously from true 
apparent v'^alues because of a hypothecated diminution 
of light during its passage through space : 

(1) The absence of measurable differential light 
.scattering in space, which would appear as a dependence 
of star-colour on distance. 

(2) The apparent restriction of known obstructing 
matter to regions near the planes of the local cloud 
and the Galaxy; the globular clusters we study are 
practically all outside these regions. 

(3) The diameter-magnitude correlation for globular 
clusters, whu'h shows, almost without exception, that 
the globular clusters with large angular diameters are 
bright, and that the faint globular chrsters are of small 
angular diametor.*'^^ 

(4) The absence oi observ'able j)r()])er motion lor 
clusters, notwithstanding large spac'e velocities. 

In(II)KNt\i. Ri'.stu.is 

In the ('ourse of the investigation on the s('ale of the 
galactic system a number ol iiK'idcntal (ontributions of 
general scientific interest have b.cen made, 

I . The great distaiues ot globular dusters provide a 
much more sensitive test ot the degree ot seh'ctivc 
si^attering of light m space than was foimerly available 
from the studies of the ( oloiir of neai by stars Results 
troin many (lusters, including the most remote, agrea; 
M showing no ceitainh measurable eftei t ol disiaiK'c 
on colour. ^Ve ('oncludc that miu h less tlian oni |ht 
(' ent. of the starlight is scattered while tr.ivelling lor 
one thousand years through s|jace.““ This lesult, 
wliuJi does not hold ol ( ourse lor some restiKted 
nebulous regions, induaites the extreme vaicnitv ot 
interstellar s])aee 

II. Tins aliseiice of a measurable effect ol distance on 
colour ( ontributcs an additional tad ot some mtiicst 
with regard to the nature ol light It is diuat ob- 
servational evidence that the amplitude ol the light 
])ulses ot difterent wave lengtlis has suffered no dilter- 
ential alteration while travTlhng for more than 100,000 
years. The age of this meommg stellar radiation, 
compared with that ot the radiation used in laboratory 
experiments, is umommoiily impressive. 

III. Jn a more definitely (quantitative manner we 
can again use the base line in space and in time aftorded 
by the globular dusters to derive another j'roqierty of 
radiation. The times ol maxima of sev'eral short-period 
Cejiheid variable stars in the globular dustier Messier 5 
(distance 12,000 parsecs) hav’e been measured con- 
currently with blue aiicl yellow light. Within the 
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I errors of observation no diltereiKe lor the two colouis 
is found in the time of lliese stellar outbursts.-^ 
That is, in travelling for 40,000 veais, radiation that 
differs in wave length by 20 jier cent, differs m lime 
of arrival at the earth by less ih.iii two minutes, if at 
all. This IS e(iiiivalcnt to a chftcrence of less than one 
millimetre in a distam’e ol 5000 miK's. Slated other- 
wise, blue and yellow light tiavd with tlie same v eloeity 
With an uncertainty of le^s than one part in ten tlioiisand 
million. 

IV. In still another way ('an we make valuable use of 
the long base line provided by the remote clusters. A 
considerable analysis of the distribution ot spei trnl tyq3es 
among the giant stais shows no measurable difierencc 
for near and distant globular dusters. 'J'his strongly 
suggests of course that the nearest systems are not 
apjireeiably more advanced in their evolution ; but 
because ol the finite VTlocily of liglit and the great 
differences in distance, they are, m our reiords, nearly 
200,000 years older than the farthest ones. With the.‘‘e 
globular dusters we can, in effed, examine the process 
of stellar evolution throughout an inteival ol 2000 
centuries We find no evideiue ot diange in that 
interval of time.'*''* 

Now Eddington has shown that verv ( oiisjiicuous 
advances in the evolution ot a giant star would oeeur 
in less than t;o,ooo years, if graviUitioii is the mam 
sixirce ot ladianl energv W c are led to believe, 
therefore, that gravitational ('oiitnu lion is not the 
main souree of the energy that maintains the radiation 
of Stars; it apjiears that the energv must ( (jmc trom 
tlie atom, amJ probably is 1 ( leased m the course of 
the Iranslormation of the clu*mi(al dements. 

The evideiK'e for a slow stellar evolution is strongly 
supjiorted, 1 believe, In the exisiciHc of stais, wliieli 
are still m their giant stage, in the open dusters that 
(iiove along the galactic plane Dimensions now 
assigned tlie galactic system arc so large that a single 
os( illation of a duster must re(iiiir(‘ millions of years. 
In f.ict, a greater spai.e scale tor tlie Gakixv practnally 
makes nciessarv a long time siale and a slow stellar 
d('vel()j)inent The extreme slow'ncss with whieh the 
fieriods of ( ej)h(‘id variables diange, as Eddington has 
[lointcd out, also demands the lu w' soune ol energy 

V. In this (oiiiiexion it may he ohseivTd that tlie 
(juestiun ol the dejiendeiKe ol the speed of evolution 
eui mass for a giant star is prohahlv' answered observa- 
tionallv by the legularlv Odiirring phenomenon in 
(histeis ol iiK'reasing blueness wiih deireasiug hiight- 
luss 'file well-known iiivesligalions hv Eddington 
and Jeans indK'ate that high absolute brightness is 
assodaled with gicat mass, hiil liii' ihecjry is not 
definite in regard to the relative rates ot evolution for 
dilterenl masses. Erom the ( lusters vve would eonedude 
that the greater the mass the slowei the develop- 
ment.-" 

VI. 'rhe most luminous sl.irs m globular dusters, 
the speetni ol which, by the wav, appear to have.the 
“ c-diaractensties ” which are asscji uited with extra- 
ordinary hnghlnt'ss, ;ire moie eom enliated to the 
centre than hunter stars. This condition independ- 
ently supports the mterence that the most luminous 
are the most massive stars. 

VII. The remote.st objecT tor which a definite esti- 
mate ol distance has yet been made is one of these 
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faiiil ololmliir ( Ill'll cis^ X (i ( , '/OoG, for wJiuh a \alue 
ol .iboiit ()^ 000 parst'is (mori* than 200,000 
has 1)1 ( n ol»ltiini'(l, <111(1 ( lu-( k'('d })\ tlircooi lour different 
pilot oniet 1 le nielliods 'I'he most reieni deterinmalion 
of Us distaiK e iiivoKid the dis<'o\er\ and -.tndv with 
ihe loo-indi relleetor .it Mount Wilson of (epheid 
\ .iri.ihles ol the 1 (j 1 h apparent m.ipmitude tin* l.iintest 
pcnodii \ati,il)]e st.irs on rei ord It is likeK that more 
remote ohjei ts, with disl.im (s as \et unme.ismed, h.i\e 
heeii seen or [)hotoor.i|)hed- possihl) <imon_- thi' hiintest 
spir.il nehiil.T or amoiio the hunt st.irs in the Milk\ 
Way. 

VIII \ recent in\ I'st ly.ition ol (\pheid \ariahle 
st.irs in the Small Mayelhinu ( loud has shown that the 
very tannest v.in.ihles h.i\e periods ol less than one 
d<i\ 'hills result, which permits the diiect ex- 
tension ol the jieiiod liimmosit} l.iw' to the' short- 
[leriod t \j)e ol ( 'epheid, is liirther c \ idi nc'e ol the hiah 
.ihsolute luminosity ol the kind of (’epheid variable 
w'hic h is most lre(|uent in ylohiil.ir c lusters. 

I.\. 'I'he propos.d ol a laryei sc.ile lor the u.il.ic tu, 
system hrinys us hue to hicc' w'lth the “ isl.ind uni- 
vcTse" theor) ol s})iral nehuhe, which, with \ar\in,y 
siRcess, h.is lor m.iny ye.irs maintauual that the spir.ds 
.ire other “ unnetses " ol stats- that they ate |;al.i\ies 
(omparahle with our own, .md that out (i.daw, seen 
Irom a siiriicient disianc'e, w'ould ajipextr as a spir.il 
nebula. A theor) ol " compatable u.daxie's ” immedi- 
alel) beeomes very ehllicult lo m.imtain alon;; with the 
I.ir;.t<-‘f dimensions of the l’.iI.k tic system In a i^iper 
published thiee ye.irs a^o 1 discussed at some length 
this problem ol external g.daxie-s 'J'he c'onc lusion 
re.ic bed .it th.it time, tUut the nebul.e ol the spnal 
tamily .ire probablv' neither galactic' in si/e nor stell.ir 
in c'omposition. h.is been st lengthened i.ither than 
vve.ikened bv suliseciuent mvestig.itions, ])artic ularly by 
van .M.i. men’s rcm.irk.ible vvoik on the motions jn the 
brighter sjnr.ils 

X Since the brighter spir.il nebul.e. according to 
the iirescnt vicwg.ire prob.ibly w'lthiii the bound.iries 
of our g.il.utii system, it m.iv be that the nova? 
()cc.urring so lie(|uenll) m the Andromeda nebula re- 
jjresenl the enc ouriler ut this enotmoiis, rajiidlv moving 
object with galactic st.iis 'riic* suggestion is in liar- 
monv w'ltli the Seehgc 1 Mom k hvjiothesis ol the cause 
of oidinaiv nov , and.e, moieovir, it is in line with 
the onlv livpothesis th.it h.is vet been advanced to 
.ic c oimt lor the jiec uliai irregular v.iii.ible st.irs in the 
dilfuse nebiil.v, suc h .is those m Orion 'I’his in- 
terpret. ition of the v.in.iicks ol the lel.itivc'l) neai 
Orion nebul.i w'ould cert.iinlv be of siguihcance lor 
historical geolog), since disturbanc'c's ol oui sun, much 
less serious m ch.u.ieter than those obseivecl lor nova- 
.ind lor the Orion variables, would be ol iiaianmimt 
im[)ort.inc'e m m.Ui .rs pertamn g to terrestiial c lun.ites 
and oiganisms 

XI ( onversely wc' c .in use the geologic .il records to 
.'iIh'wv th.it the i.idi.itiiig ec|uihbriiim of the sun piobahlv 
has been uncommonly stable c canpared with that ol 
many st.irs The investigation at Ifarvaid under 
Pro! J’ailev’s direction ol the fref|uen( y ol galactic 
nov re brought out the rem.irkable result that at le.ist 
filteeii riov .e la ighter than the tenth m.'ignitude at maxi- 
mum, have appeared ever) vear during the l.ist threw 
dec .ides It cT frecjuenc y of even one-filth that 
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amount has been maintained throughout the hundreds 
of millions of years ol approximately constant solar 
rachation (show'n b)’ the geological records), more nov'ie 
liav'c occurred than thc're are known st.irs. Our sun, 
however, whu h has cert.iinly escaped not onlv disasters 
ol this kind but c'ven much Ic'ss serious distuib.inc es, 
apparently moves m an imeventiul region of sp.u e 

Xfl 'I'lie attractive .md somewhat lutile .spec illa- 
tions on the piobabilit) ot the occuiience ol proto- 
plasmic Jile and its slow evolution elsewheie in the 
sidereal svstem must, cif course, take .u'c.ount of the 
frecjueiuy of these calamitous stellar outbursts that we 
call nov.e. 

In connexion with this attemjit at a p.irti.il mter- 
pietation ol galactic structure it might be well to 
emphasise the lollow'ing points. 

(1) .Mail) of the lund.imental laws and assinnjitioiis 
ol plivsics <ire involved m this sidereal superstruclure. 
so th.it developments m thought or observation, which 
here.ilter grcxitlv affect these laws and customary 
assum|)tic)ns, may at the same time sc'riouslv disturb 
exLsting colic ejitions of the siderc'.il sv.steiii. 

(2) 'Flic complete eliicidation ol the source ol stellar 
energ) may bring with it modifications both m our 
view's of the evolution ol stars and in our assiimjition 
ol the importanc'c of gr.iv itational organisation ol stell.ir 
bodies 

(3) 'Fhc' cjiiestion ol the obstruction of light in sjiace 
is not 111 a satistactorv conchtion, and the' natme of 
the radi.ition of the dilfuse nebula? is little iinderstood ; 
we have essenti.ill) no mform.Uion concerning the pre- 
giant st.ige of stats and its relation to tlie diffuse 
nc'biila;, and the dust and gases m sjiac c 

(4) (epheid vari.iblcs, though conijiaiable with eacdi 
othei, m.iv possible be sulliciently (hri'ereiit bom othc'r 
St.irs that we cannot use their speed ol cvohilion as .1 
c|U,mtitativ e me.isute of the speecl of evolution for .ill 
Stars 

For the jiiesent I t.ike little liced ol these w'.irnings, 
and merely record them .is ex<im[)lcs ot underlying 
unc ert. unties 'Fhev serve to remind us th.it the con- 
clusions aie b.iscd not only on f.ivourablc obseivations 
and tlieoi), but .ilso cm the alisence (lor the time 
being) of sc'rioiislv unfav our.ible d.ita 
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IS 1// II ( I'Htr 153 Ml fC .III R,l> for 191S, .iiiil list whi'U' 

If) Rn--i II. .-n/Ki/’// /ok; Shi' M" 

17 Oil'll n iiliirv, M,iv H|jj 

kS Tlnl X.u R. ,( iK II C oiiiif il, No ii,p i,S|, kjo 

Kj llif photiWKiiil Ml n.’,nit\id( s foi Mossui ii, liowcMi, m [irob.ihly 
ill.ct.il In ,i scuons SI i|. irror, llie coloiii iiidins do imi ii^ni with the 
''jM'Cr.i iibsi i|iu III h (Il II nuint <1 (.)// II ( untr i ’o ,uid jjS) 

JO Mt II , ( ommiot p <i , ft ilso 1 1 nbbli , I// IC. In Rifi for njji, 

P iVl 

.11 <1// It C nnlr IIS. p 12, 152, p. 10, .iiid ifii, p 13. 

22 Ml ll Lontr 13(1, p s 
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Current Topics and Events. 


In an article on I.ord Inchcape's task in the Smidav 
Times of October 22, a former finance member of the 
Government of India, I.ord Meston, makes an 
ularming suggestion Speaking of things “ nscfnl, 
Imt not essential,” he sa-ys ” many of the reseaicli 
institutes and the like will tome under the shears ” 
The illiberal spirit which inspired our domestic 
vvieldcis of the axe may thus be tamed by one of 
them to India- a country which, more th.iii any 
ither, jierliaps, has beiiehted by the apjihtation of 
science to " useful ” purposes. The plant lireeders 
diere, alone, have liteially addetl millions to tlie 
.'ountrv’s wealth , new wheals and cottons yicMing 

10 to 30 i)tT cent more than the indigenous v.ineties 
lave dlready been successfully intiotiuced It iiiusl 
lot be forgotten that, 111 India, the prosperity ol 
igriculture is a fundamental element of the solvent v 
)f the Government, for there, the State, as owner of 
he soil, takes one half of the leiital value of the land 
file sum thus raised appioaclu'S a moiety ol the 
vhole t.ixatioii of the tountry it is to be hoped 
hat siuh a suicidal policy as that indicated by Told 
deston will not be ad\oe,it('d by Lord Iiicluape, 
hough <is a ([uondain member of tlie Goddes Com- 
inliee lie may be inclined to n peat its mistakes 

1 inc hnnicli aitman, M Maiieviolle, won the ptize 
f 1000/ otti'red by the Daily Mail, by a wind Ibght 

11 October 21 lasting thiee hours and twenty-tv\o 
iiimtcs, 'J'he notable successes registered during 
he recent ITeiu h contests, and esjieci.illy dining llie 
lennan contests, raised the question whether Ihitish 
1 rs could rival tlu* feats of then foreign i olle.igiies. 
nd the otter of a pn/,e of 1000/ by the Daily Mail 
.‘d to the organisation, at Itfoid Hill and Fiile ileaion 
n the South Downs, of the first Rntish gliding 
untests Since the 3\ai, which commenced on Octobei 
() and contimied thiough the wei'k Additional 
n/cs Were odered by the Koval Aeio ( Inb and otheis 
lie entiy of Dnti'^h machines ,tnd pilots was vei\ 
uoni aging, tliere being some tvso .score Ihitish 
leis, besides foieign aviators, nolably the Dutch 
liman, M Tokkei A large number of shoit (lights 
:id some quite long llightsweie made, yet on tin' w hole 
le icsiilts of the meeting weio not of a sensational 
atiiie until the last day of the incHUmg 1 he 
mcial (oneliision is that British aviatois do not tall 
.'hind those of Germany, and that it is possible to 
id smtablc arenas m tins (oimfiv fot the practice 
id display rif moloiiess lliglit fhe most notable 
diiev’emont of tiu' first dav of the contest was a 
iirty-se\ en-mimite glide by M I'okkcT, but this was 
irpassed by a line flight exc'cutc'd by Mr T B. 
aynham. This aviator bad alrc-ady taken a place 

the front rank of British pilots in the recent aii- 
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race round England lu' .uldeii lo his lamels by 
remaining m the air in a molorlc'ss mat lime foi one 
hour and fifty-three minutes, tlius juittmg himself in 
the same calegoiy as tlu' Gctm.iii let urd-makers, 
Martens and Heiit/en But on tlu' last day, Satiirdav, 
two world-records were nevertheless c'st.iblish.eil 
J K Ollcy went np in a Eokkc'r biplane, and remained 
111 the air wit li a- jiassengc'r for foilv-miic minutes, 
while M Mancyrollc, 111 a tandem monopl.iiu’ glider, 
succeeded in icmainmg 111 the air for thrc'e hours 
twenty-two minutes, thus winning the Daily Mail 
pri/e and beating the ])revions ux ord, that of I !cnt/en, 
by twelve minutes Duimg the last ninety minutes 
cjf his flight, .M. Mancyiollc was .u comp.iiiied by a 
monoplane ghdcT llown by Sciuadion I.cadei A Gray, 
and it was night when ttu' two m.ichines landed 
witliin 100 yaids ot the point fiom which they 
started 'fhc'sc competitions on the South Downs 
will seive as an em.ouragc ment to motoilcss flight 111 
this country, and will hc-lp in the* acciimiikition of 
knovvlc-dge and cxpeiiencc on erne of tlie most mtere.st- 
mg develo])nuMits m model 11 act onau tics 

Tiiiv height of the ground at lorle Beacon, vvheie 
the gliding competition referred to in the foregoing 
]).iragraph was held, is 718 fc'c't .diove sc'a IcvtI, and 
it slopes downwaidssomevvh.it to Itford Hill, which 
IS situated about tliiee milccs lo the westward d'he 
gliding was chietly fiom one 01 other of Ihc'se jiositions 
flic mc^teorologiral cotulilions dining the week could 
not be considcKcl altogether lav oiiiablt', and there 
was wide' clifleienco in the weather on the several 
d.ivs \t tinu'S the winds were too boisterous and 
iinsteadv for gliding, wliiU' at otliers the ghiling was 
hainpc'rc'd by winds winch wc'rc' too light or by cloud 
and mist , tlie direction ol tlie wind was chiefly 
fiom between north tind east On tlu* closing clay, 
Satuida\, tlie suiface wind w.is blowing at the rate 
of about 20 to 30 miles an hour, and M Maneyrolle, 
in Ins lecoid flight, ki'pL mostiv at about 200 feet 
above gromid The contiolling conditions ol the 
vvc'ather were similar thioiighout the week , a region 
ot high b.irometc'r was sitnatc'd to the north of 
hcotlind and a region of low b.iiomelcr was fairly 
si. it ion. try ovc'r tlie north of Sp.un All who took 
p.irt in the gliding contest, howc'ver, would know 
well vvlut dilleront wc'atlu'r could l)c> cxiierienced 
with similar coiitrolluig conditions. ^ 

Ai a, meeting of m.innf.ic tnrers hc'ld on October 18 
at the Institution of Ivlcntrical Jvngineers it was 
unanimously agrt'ed, in view ol the ajiproval of the 
Postmastei-tieneial to the memoiandum and articles 
of association of the Jbitish Bioadcastmg Company 
having been obtained, to procc^cd with the registra- 
tion of the company The capital of the company, 
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anioiititin;^ to 100. uoo/ 111 1/ sliaiC'*, has been 

^Mi.uanteed 1)\ the Ibilish d'honison-Houston ('om- 
patiy, CeiK'ial Klr( trie Companv, .Manom’s Wneless 
Teleniaptiy Company, Metropolitaii-Viekeis I-'.lec tn- 
t a] C oinpany, K’adio ( ommuriKatioii ( omp.uiy, and tlu* 
Western i'Jeetiic ( ompaiiy hihui-jifh Hiitish inami- 
f.u tuieis aloiu' wdl be allowed to join tlie bioadi astiiie; 
uaiijian v <iiid may lake u]) one or moie shaics 'I he 
Itiiai'anteeintt companies are imniediatelv losponsible 
foi t)0,()oo/ (d the ( apital, and the balance of |o,ooo/ is 
olti'ic'cl foi subs( iiption should .ip])ht£dionsl)(' i('< c'lN'ed 
foi a number of share's in ce\c I'ss of tlie b.daiu t* nu'n- 
tioiK'd, the miaranteemp' companu'-^ w ill lediue their 
lioldini^s with the \'U'w of meetiiift tlu' applications ol 
other maniilae tiiieis Loid Canilord h.is i onsented to 
become' the ediairman eil the board eif tlu' broaelc astiii" 
eejiiipiiny, which, in the weirels of its memorandnm, is 
<1 ymbhc iitilifv seivue' foi tlu* bio.ulcastmjt of lU'ws, 
inleirniation, eonceits, Ic'ctuie's. e'dne .itiemal niafte'i, 
speeelu's, weatiu'i ie|)e)rt'', and thc'.itneal entertain- 
ments h.rn h ine-mbei e>l the bioiidcastintt company 
is rcepiiie'd to make' a deposit of 50/, le'turn.ible' tej 
him win'll he' witheli.iws therc'fremi , he must ,ilso 
entc'r into an iinelei takiii,it neither tei sc'll any ayiparatiis, 
excejit batterie's, accuniulatoi s, ami .u'lial eepiipnu'iit . 
nett maeh' in (his conntiy, noi to make* broaelcastiny 
apparatus for any petson who is not .1 ini'inber e»f 
the eemipauN I'm li.insmission pnryiose's, ('\c'iy 
niembe'r eiwnin,!; an iiue-ntion must <^i\e the' use of 
the same' to the' eeunpany, ir all patents are* to be' 
pooled, so that the' bioadc astin;^ comiitiin will be' 
fre'e ot roNaltu's 1 he* i xpensc's of bioade .islin,'; aie 
to be' met |).jrtU' flemi tlie' fe'CS Colle'c te'el on laieiacl- 
castiny; hce'iie I's, the 1 ’ostmastei-Cie'ne'ral hax'injt; 
aKre'c'd to pa\ eixe'r one half of the 10s tei be' e hargeel 
feir c'ae h lie ence' to the compain, ami p.irtly by 
contiibutions, on a ro\alt\ basis, t«» be imielc' bv the- 
meinbe'is of the' bro.ulc.istin^ eemijianv , (he se ale eif 
thi'se ( 011(1 ibul lems ranges irom zl 5s' 111 lespeet eif 
e<ie h thre'c-vahe set to zd in re'spect of eae h single' 
Cfihe* sold 'I'he date tor ope'inng bieiaeh asl ing 
seiviee's luis not \ et been delindeK fixed 

Ai a jemit meeting eif the Royal ( h?ogtay)hic<d 
Seieietv ami the' \ipine' Club on Octeiln'r id, Cenei.d 
the' Hon G C Ih iice, .Mi G L Malleirx , ami Mr G I 
hineh gase ace omits of the n e ent e.\])eebtion wlmh 
laileel by 1700 ft to leaeh the summit ot Mount 
hwerc'st Mr Malleiiv saiel that in light of the 
e'xpciiemc gaiiii'el this xe.n tlm pioblem <A e hmbiug 
the nioiintam must be levieweel aliesh 'Mu' inci-^t 
impeirtant moililnatiem must be m inspect of porteis 
On this expeditiem poiteis had <. lined .1 c.imp to 
^7),-)Oo ft and ha e shown asteuushingU little f.itigiie 
It seemed ceitrim that aftei a night's o'st at 25,000 It 
the pejiteis could carry .. cainj) to 27,1)00 It If this 
e emlej be clone, it would l.icihtate the task, whieli 
would then depend on the enduranee of the tr.iined 
chmbcis 'I'his would entail a c hnib of 2000 ft .nid 
the coriespondmg clescent in a dav 'riie e-ftoit ol 
climbing the last 2000 ft should not be coiisideiably 
greater than that of climbing from 25,000 ft to 27,000 
ft , foi the ddlerenco in jatnj^ilu'nc pressuie is only 
08 in between 27,000 afj^^the summit, comparc'd 
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with a clitlerence of 1115 in. between sea-level ani 
27,000 ft Hut the fatigue of the previous day^ 
efforts and possibly the ill-effects of sleeping at Ing 
altitudes would tell .ig.iinst the climber on the las 
la]) Mr Mallory is not inclined to think that wit' 
the hel]) ol o.\\geii the feat wxis impossible. I 
significant fact was that three climbers at a height c 
27,ooc3 ft felt no syiec lal distiess '1 wo othei con 
sideiations must be borne m mind : the danger 
iii\ (lived m avalanches ami m the possible loss o 
muscular powci, and the ditticultics dm; to wc'athci 
TIu' latter was most seiioiis I'liless the bad weathe 
ot (his year was abnormal, the weathei factc’ir reduce 
the likelihood of men reaching the summit ol Moun 
feverest <incl descend mg m safety 

Ii w^as stated in Nat ore loi Sejitembcr 16, ]) 5(]4, 
that a committee had been appointed to woik out t 
proiKisod Kedei.itioii ol American iiiological Societies 
The constitution pioposed by that committee is pub 
lished in Science lot Soptc'rnber zq It follows the man 
hues adumbrated m our yrrevious note We ate glac 
to observe that, m the opinion of the committee, tlu 
Feder.ition should in no way conflict with existin.t 
orgains.itions but sboiild rather strciiglhen tlien 
c'ltorls and should axoal imncc cssary diiplualion o: 
c'ltort and cxyn'mlitiirc It proposes Iherefoie to act 
m close co-opc'r.ition wrth such existing agem les a'- 
the' Ameiican Association tor the Advancement o1 
Science and the National l^csearcli Gouiicil 1 he 
kind ot w'oik that tnav be iindei taken by such i 
hc'deration aiijieais bom the lact (hat the juoposec^ 
constitution calls toi the .ip])ointment ol a Committee 
on Hibh(>gi.i])liv and riiblu atum to act m c o-ojiciatior 
with simil.tr committees that may be ayiyiointi'd li^ 
(he two liodics just mentioned ft may be leineim 
beied that the Hiilish XsMXiation has a committee 
dealing with the zoological blanches of this subject 
I and (bat the lecent Coiilcrcncc ol Goi lesponding 
Societu's recjuestc'd the Council ol the Hiitish Associa- 
tion to mcpiirc into the general cyiiestion ol scienlilic 
bibliogi.iphy 

Mr Sinnurv Hi.v, Director of Kcbication m the 
city of M.iiu hcsler, has been movi'd i-y om uiliile on 
“Children and Museums” (Nalurt, Scjileniber 2, 
|()22) to send lisa lejRirt on the lecimes loi elemeiitaiy 
school childien m the Mux'uiiis and Ait Gallencs ol 
Manchester We wc're well aware of the admii.ibk 
work begun m Manchester as a wai nieasuic, but 
toimd so successliil that it lias since been coiitiiuieci 
and extended ( lasses aie at juesenl bclcl m six 
mslitutioiis, and it is boyiccl to mchicle three others 
ni the elcvi'ii demonslialors engaged, nine arc 
ceilitic.ited te.uhers Jcveiy .ilteinpt is made tc 
(o-oidiii.ite tlu' museum work with the msicle wajik 
of the schools 'Fheic seems to be a laigei cleinand 
foi the science courses than for those at the ait 
galleries, but all the courses are exceedingly yiopular 
w'llh the children. The general ojmiioii seems to be 
lliat these classes aw.iken tlic intellect of the chrldren 
It IS natural lhal they sliould lielj) them tn siuli 
subjeits as geography and science, but it ajrjx'ars 
that they also improve their drawing, teach them in 
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.1 practical way the elements of uvics, cultivate their 
manners, and even give the chiklien an increaM'd 
ple.isiire in poetry. Indeed theie is siaicely a side 
of education that is not impro\ed m this way We 
aie not in the least suriniscd, and we commend 
Mr Spiirley Key’s report to all ediu ationists as w(dl 
as to those museum authorities at whom om jueMoiis 
remarks were .limed 

C'OMMANDI'R Fkanic Wii ij, leadet of the SlMckleion- 
Rowett Expedition after the death of Sii I- 1 nest 
Shackleton, and Mr John (hiillei ihiwint, who 
finamed the (‘xpeditiou. had tlu' hoiioiii of being 
gi\(Mi an audieiKi' b) the King on Monday mormng 
The Ring expressed his deep regiet foi the iintimelv 
death of Sii Ernest Shackleton, and eomplmnmted 
('omm.indci Wild on the .siiceesstui work aei omjihshed 

Wh mill h regiet to amiounci' the death on October 
27, 111 his eighty-sei'ond yivu. of Mi W 11 Wi'skw. 
foi forty-s('\en years assist.int sisiet.iry of the Royal 
Astionomical Society 

Till!, second annual meeting of the Deutsche 
Oesellschaft fur Veieibimgsw isscnsc haft was held 
m Vienn.i on Septi-mber 25-27 Though tis him ally 
a meeting of the Cerman society onlv, m fact the 
(ongiess w.is laigi'ly inteinational m char.uter, the 
visitois indudmg lepri'sentalives from Icitgland, 
AuKTua, It.dy, Swit/erlaud. Japan, Holkmd, and 
the Si .indinavian countries I'lol R’ Wettslem 
piesidi'd, and the o])emng addri'ss was dehceii'd by 
Erot Ic Ikiur (Herlm) d he pimcipal discussions 
were opened by Prof ( ioldsi hmidt (Perlm) on ” The 
Mutation Jhoblem," and b\ Prof Kbiedm (Muim h) 
on " 'khe InhiTitance ol Mental Delists ” ,\mong the 
papiTs wliiih wx're iisid and bnelly discussed weri' 
the following the modiluation of sex kntois m 
fungi, by 11 R'nicp , relatue sexuality, by 11 
llartmann, rvpcrniiriila aiuis on the inversion i 
of sex, b\ R ( ioldschmidt , exjieriments with 
lii'i maphiodite bogs, by K Witsi In , linkagi' m 
.111 rrhinnm, by h> Paur , the deficiem y phenomenon 
ill iMosoplula, b\' O E Mohr, methods of obtaining 
dilterent sex-propoi lions m Drosophila, by C. 
PonnuM' , polymeiA m buttcitlies, b\ 11 I'edeiley , 
parthenogenesis, g\naiidiomoi jilnsm, .md the deter- 
mmalioii of sex in phasmids, by II .X.uhtsheim , 
PLikesli'c’s expeiiments on heieddv m Datma, by 
(' P Davimpoit, tlu' miluenii' ot temjx'iatnie on 
the ofts])rmg of rats, by 11 IT/ibram , the mlliKnue 
of light on butterllies, bv Is Picdier, geiietu 
studu's ill bailey, by P Sihiemann, vegetative 
segiegation in / iipniits cingas/i/n/ms, b\' If Roeinei , 
traiisplant.ition and lelat lonsliip, by Til I'idmann _ 
the inlieritaiu (' of HaMno|)hilia and its impoitaiue 
tor our (ouK'ption of ttie luituic of gi'iies, bv II R 
Pauer , .ind v ,11 lalnlil) and the foimalii'ii of spec les, 
hv P Schlesinger Demonstr.itions were arianged 
111 the zoological laboratory ot the Piuversitv and 
in the N.itural History Museum ^'lslts weii' made 
to the, J ’.lologisc he X'l'rsin hs.iiistalt (wheie Plot 
Stejnach demonstiated his tiansjilanlation expeii- 
menis 111 rats and guine., pigs) and to the principal 
libraries and art galleiies m the town Prof R 
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Hertwig was elected piesidcut foi the ensuing year, 
and the society accepted his invitation to meet at 
Munich m 1025 

Ax intern. itional exhibition ot tiihiiical, aitistie, 
and scientilic photogiaphy , optu's ,md cmemato- 
gi.i])h\', with a section foi thi' hisloiy ot photogia]di\ , 
will be held in May and Jmii' ot next veai.at I'm in, 
Italy Infoimation can be oldamed lioin thi' 
C omitato deir Esjiosi/ione lotogialu a, piesso l<i 
(Amiare di Commerciodi, doimo, ItaR 

I 111: ( cnincil of the llamock \Iii-.<'nm h.is .ip[)omted 
•Mr d' Russell (loddaid, at pieseiit assistant uii.itoi 
at the Sundeiland Museum, to the position ol cuiatoi 
of the ll.iiuock Museum, JSewi .isl le-njuni - 1 \ ne Mi 
tioddaid w.is tiained undei Mi Moiitagin- Prowiu', 
and then worked on the stall ol tlie I en i sfei Museum 
undei Mr Ic !•' Rowe for six viais, arr.inging and 
c I.issilv mg the loi .d laim.i .ind lloia I heiu c he 
pioc ceded to engagi' 111 biologiial lesiaicli woikin the 
laboratoiv of Di (' h' 1 Mi'ek, jikmous to Ins 
.ijiliointment .it Sunderland about I wo \eais ago 
Wr. h.ive icK'ived tlu' sei ond ipiailerR' issue lor 
this ve.ir ot yVeo’sw IPe/A (iiiil the rniilti, whuh 
(ontams among other inteiesting items ,m .iitieU' on 
" 'I'he llisloiA' of Printing Ivjxs," n'piinted liom 
the yV/nfo/g SufypJcDU ut to the MandusUy (lUdu/Ktii 
It is illiistiated with m.in\ spei miens lioin ('.uteii- 
beig’s first t\j)e (i| 55 ) to those of the piesent da\' 
One ol till* thiee inset illiisfi .itions is .1 jihotogr.iv ui e 
m coloui, but the original watei-ioloui diawing is 
of such .1 ( h.ar.ietei th.it it is not ]K)ssibl(' to judge 
of the (jLiality of the leprodiu tion 1 he editoi states 
th.it it m.iiks a notable di'p.irtuie m jihologi.ivuri' 
printing in th.it it necc'ssit.di's the jmnting ol ,i large 
I'dition mste.id of onI\ .1 lew jiioofs as lias lutlu'rto 
beiMi the case m i olour phologi.iv 111 e 

'I'lii' ('anlor Ei'ctiiies delivined leicntlc biTori' the 
Roy. d Society of \its b\ Ihol \ithni M Mind, Slade 
professor of line ,iit m tlu‘ PniviMsil'y of (Ixioid, on 
Proi esses of Ihigiaviiig .ind h'lihing,” au' ])rmtcd 
111 th(‘ Societ\’s [ouin.d foi Septembei 22 I’lie 
lecturer does not treat the subjei t as a juMitical 
engr.ivei, but liom the point ol \ lew of the hislori.in 
and iritii lie sei'ks i hietly to disinmmate tiu' 
ch.irai teristics and limit. ilions ol the \ .u 10ns processes, 
and tiu'ir pix iili.ir fitness for ceitain kiiid^ of woik 
Idle sul)|ei t isiii'hly illustr.ited bv leteumeto.i va'i\' 
luge number of ex.imples Prof Hind loiu hides by 
st.itmg that “ jierli.ijis the gre.itest dangei to recent 
etching has been its popularity, the juililn has prc'- 
leiied ,1 b.id etching to .1 good woothnt or lithogia])h, 
leaving tlu'se othei .irts a safei thoi gli li'ss ja ospeioiis 
field It IS piM haps on that account th.il some ot the 
best etcliiTs .ire those who ti.ivi' exhibited least ” 

Dk t.i OKI. Pi uo h.ts written to ns with refeieufi' 
to .1 lev lew ot Ills work on oie deposits published 
111 Xau'ri ol Viigust 12, ]) 205, to point out that 
the ri'VKWNei h.is done him .111 mpistice m stat- 
ing tli.it he lestriils the trim sciiRi'iietu deposits 
to magmatic segregations In this loriection Di 
Pi'rg IS undoubtedly right , he does mclude among 
syiigenetic depo.sits .such ore beds formed by seili- 
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ineiitalion as }uive undergone no chemical change 
since their deposition, as well as clastic deposits 
Unfortunately, he has dealt with the fornuT tvpe 
of syngeni'tic fieposits (magmatic segregations) first, 
lias then jitissed In the study of epigenetic dejiosits, 
and then, after sonu; -.‘80 pages out of a lotcd of 400 
devoted to epigenetic deposits, he reverts to the last 
two classes of syngenetic deposits, and this method 
of dealing with the sublet t caused the revaevvi'r to 
overlook the fact that Dr Herg had commenced 
by stating that these two last classes (oie beds and 
clastic deposits) vvctc also syngenetic 'I'liis explana- 
tion will, we trust, suffice to remove the wrong im- 
pression created by the Loinmcnt to winch Dr Derg 
refers 
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Messrs. W. Heffer and Sons, Ltd., are bringing 
out " Fundamentals of Bio-Chemistry in Relation to 
Human Physiology," by T. R. Parsons, which is 
intended to form an mlrodnction to the study of the 
chemical processes at work in the body. It is ad- 
dressed more particularly to medical students reading 
foi examinations m physiology. Another foith- 
coming book in the same publishers’ list is " The 
Ethnology of the American Indians," by Dr. P. 
Radm, in which particular stress is laid upon a clear 
delineation of the civilisations of Mexico and Peru 
and their influence on the culture of the other 
paits of America A useful feature of the volume 
should be the detailed and critical bibliography it is 
to contain 


Our Astronomical Column. 


A New Comi i \ new cornef, d>22 c, was dis- 
covered liy Dr Ikuide at Beigedoif Observatory, 
Haniluirg, on Oitobcr i<), and observed by ihof. 
Stroirigren al Copenliagen on October 22, 8'* 15 7'“ 
Ct AI 'r , 111 H A K)'' 52“' 37-7A Af Decl 36" 37' 38". 
He gave the magnitude as o, so tli(‘ comid should 
be visible m small tclescojies A.s'-uming umfoim 
motion, llu' following arc the positions foi the dates 
TUI 111 e< I a I 81 ' c M 

K ^ N Doc! 

Oct 2<S 20I' ()'" 2 " 22' 

31 -1” 1- 31 3 t 3 t 

Nov 3 20 u) S 3^ ,) ^ 

'I'hc comet is in ('\giuis, and is due south, 15'^ fiom 
the /enith, at V 3<^"' i’ 

SprCTHOSCOJ’JC P\RALI,AXES FOR 'I'VI’E A — PllC 
spectroscopic method has hitherto been limited to 
spec tral t> pes h' G K M A jiaper by Mcssis .Adams 
and joy (Proc Nat. Acad Sen, July ic)22) gives the 
details of an mvcstigatum as to its extension to type 
A It had already been notic c>d that tliere was a 
dilterc'ncc in tlie general sharpru-ss of the spc'ctral lines 
m stars of tins tvpe, and <.>n examining the stars the 
distance of which is known either liy trigonometrical, 
hypothetic al, or moving-cluster parallaxes, there is 
found to be a distinct correlation between ab.solutc' 
magnitude' and sharpness of lines losing the letters 
s, n to denote sharp and nc'bulous spectia, they give 
tile following value's for the absolute magnitudes of 
different tyjies . .At soon i'2, A2 s o 0 11 i 3, A3 s 
I 2 n I -7, A I s 1 5 11 T c^, A3 s 1 '8 n 2-1, A6 s z-i n 2 2 
Aftc’r this ]X)mt Uic two coalesce d'licy ajiply tlie 
forrnukc to the Taurus gionp and llu' Piaesepe, finding 
parallaxes ot o" 024 and u"'oi 1 respc'ctively. Certain 
stars had alrc'ady bec'ii classilic'd at ll.irvaici as C-stais 
d'liev have vc'rv sliar]j and narrow lines, and the on- 
hanc ed lines, csfiecially those of strontium at -piyy and 
4215, are very 1,1'uisc' TliCiC is leascjn to tliink that 
thes'' stars, of whuli a Cygm is thc' most jirominent 
example, are super -giants, to wliicli the preceding 
fornuiLc do not appl> They .ire vc'ry luminous and 
vbry remote, but material for assigning parallaxes is 
at present wanting The authois note that m all 
spectral types sharpness of line's is assoc^iated vvitli high 
luminosity Tlic)'^ explain this bv the vc'iy low 
dc'nsity of the giant stars 

A paper bv Mr Kverslied m the Mon Not. K A S 
for last May noted that there wcie many bioad lia/y 
lines in the spectrum oi'^ins ; he pointed out that 
in Sir Norman Lockyer’i^^^silication, Sinus is on the 
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descending sidc2 of the temix'rature curve, and quotes 
Ills words that in stars of this class the hydrogen lines 
.ire relatively broad Mr Evershed is me lined to 
exiilain the widening as a Doppler effect due either 
to rapid lotation 01 strong convection currents But, 
whatevci the cause, the facts aie iri accord with the 
results of yVdams and Joy 

GlOBUJ AR C’l.UslEKS IN THE LaRC’.F AIaoEILANIC 
Cloud — In llarv Coll Obsc'rv Bulletin, No 775,1s 
announcc‘(l the clisccavery tliat five objects formerly 
catalogued as nebuke are deiimtcly globular dusters. 
Then NGC numbcTs are 1783, i8ob, 1831, 1846, 
1(178 The status of two others, Nos 1651, 18O6, is 
doubtful 'fhe detection of new glc^bular clusters 
is intc'restiiig, since it was announced a few years ago 
that piobably all objends of this class within our 
roach had bec'u detected. It also enables a new 
estimate to be made ol thc distance of the cloud, 
using Prof Shaplcy’s fonimke At jircsent only the 
simple formubi based on ajiparent diami'ter has b(*en 
<ippliccl 7 he (liameteis of the above five objects 
are I'-c), C 6, I'-o, 1' 8, i' 8 The corresponding 
distance is 33 kilopaisecs, or 110,000 light-years 
dins is of the same order as HcTt/sprung’s estimate. 
It makes the linear diameter of the large cloud 4^ 
kiloparsecs, so that it is conijiarablc in si/e with our 
own star system, Ic'aving the outlying galactic ex- 
tcn.sions ou{ of account 

VARiAurMiY IN 'I HF Lkhip Of Iris — Prof Wcuddl 
noted m K^oy that this minor planet was variable 
m ligiit to the extent ol o 35 mags m o'25C) days 
Ml. ( ampbell found the s.ime period but a smaller 
lange 11 1 ic^iy I 3 ut Miss Harwcaod at thc Maria 
Mitchell Obseivatory finds no variation m tlic piesent 
year 'I he case is like that of Eros, and may arise 
fiom nrc'gular shajie of the object, tlu4 aiiionnl of 
vaiiation depending on flu^ direction ot the line of 
sight , it has bex'n siiggestcx] that a furtlic'r comphen- 
lion might arise from a shift in thc axis of rotation 
in thc body ot the planet, if it were lotating about 
an axis otliei than a principal one 'I'he shape ol 
tlie asteroids might give a cine in questions of cosmo- 
gony, hence such lesenrches arc useful In the cast 
of Eros, when observed for patallax there is the 
possibility of error if the centies of light and oj 
giavity are non-c oincident. Mr. Hinks, indeed, fount 
some evidence of a small oscillation of this kind, bu1 
the effect would probably disappear in the mean o 
many observations. 
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Research I terns. 


Earthworks in America —The Peabody Museum 
of American Archaeology and Ethnology, Harvard 
University (vol. vui No 3), has issued a'lnonogia})!! 
by Mr. C. C Willougliby on the Turner grouji of 
earthworks m Haniillon County, Ohio, witli notes 
on the skeletal remains by Mr. E A Hooton 'Hu- 
book, admirably illustiated by sketches and photo- 
graphs, gives a full account of these interestiug 
structures Mr Willoughby remarks that the builders 
attained a degree of excellence in art design prob- 
ably unsurpassed north of Mexico U is import- 
ant to note that they show no aflimtv with the 
people of the Ma<lisonvillc site, beyond thosi- w-hich 
arc common to all Indians Their afhnilu-s an- 
rather with the Eastern doluhocephals, although 
there is present a brachycephalic element such as is 
often found among the Eastern Indians. 

Long Harrow^s in ijie Cotsw'olds and Welsh 
MarchI'S —Under the title of “ Notes on the Archa-o- 
logical Information incorporated in the Oidnance 
Survey Maps," Mr O G. S. Crawford, Arclneology 
Officer. Ordnance Survey, has published a useful 
pamphlet with a map showmig the position of the 
Long Barrows and Stone ('ircies in tlu- Cotswolds 
and the Welsh Matches He remarks Unit the fact 
that the Cotswold limestone area is a region of rela- 
tively high elevation lias led some to suppo.se that 
this amounts for the abundance of long barrows in 
this district Hut the factois w-hich iiitiuented pre- 
historic man in the choice of a .settlement wu-rc not 
elevation but vegetation and winter supply Pre- 
historic man selecti-d these- lime.stone areas when 
the soil favoured an open giowth of vegetation, 
because many regions of high elevation, such as 
the Black Mountains, arc entirely devoid of long 
barrows He chose siti-s where the sti earns aie 
moie numerous, and m Monmouthshire the position 
of two out of tin* three long barrows shows that 
Neolithic man did not shun tlie lowlands when they 
served his purpose Mr. Crawlord's introdiicfory 
essay is interesting and suggestive, and it may be 
hoped that archa-ologists will soon be in possession 
of .similar maps indicating the position of pie- 
historu’ remains m other distiicts 

Till' PAiNiFi) Glass oi> GLOUcrsri'R Caihedral 
— In that gem of ecclesiastical an hitecture, the Lady 
( aipel of the Abbey, Gloucester, the east window^ 
a work dating from the end of the 15th century, 
at once attracts attention But the glass is in sm h 
a confused and disordeied .state that the oidinary 
spectator is sea tee able to distinguish any definite 
subject, and cairies away tlu- impression ot a mcie 
mass of nehlv toned fragments, with here and tlu-n- a 
face or a form dimly visible The si heme of the 
w'mdovv w\is obMously to illiLstinte iinr.u iiloiis 
stones about the Virgin, but hitherto little has been 
done to arrange the fragments m .a detmile way 
In the 'I raiisactions of the Bristol and Gloiacster- 
shirc Arelueologu al Society for 1921 (vol xhii ) Mi 
G M‘N IGisliforth, working on a catalogue ])repaied 
m 1915 by Mr J D, l.e Coiiteur, a well-known 
authoiity on medieval glass, jmblishes an exhanstive 
paper, supplied with good pliotograjihs Many of 
the figures and mculeiits have now been satisfactoiily 
identified, and much new light is tlirown 011 an im- 
portant collection of 15th century painted glass 
Germination of Indian Barlfy — Exjienmcnts 
on the mtliionce of atmospheric conditions the 
germination of Indian barlev have been earned 
out by Mr W. Voimgmau, Government economic 
botani.st, United Provinces, and the results, which 
have been published as a memoir of the Indian 
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Uepartiuent of Agriculture, are summaiised m the 
Bulletin of the Impcnat histitnte (vol 20, No 2) 

It was foiiml that if bailey is exposed to an 
atmosphere coiitammg .1 laigi- amount of moisture, 
its germinating cajiaiitv is seiioiislv rediiK-d and may 
even be deslioyod ciilnclv Siu h a condition of the 
atmosphere exists m North i-asb-i n Judin ijiiniig the 
period of the monsoon, n alter Mav-, and conse- 
(luenlly the germinating power ot b.iiley shipped from 
('dlcutta after May is liable to be low Barley pro- 
duced 111 North-western and (enltal India would not 
meet with adverse conditions at any time, and 
although the humulity of tin- ,ilmosplic>ie along the 
.sea-board area from Jvauu in In Bombay is high 
after May, barley expoited at that jieiiod bom these 
ports w'ould not suffer ajijueuably if il were not 
delayed long m the sca-boaul area. Iii I«)i2-i3 
nearly 300,000 tons of bark-y, of a total valiu; of 
about million pounds steilmg, were shippe-d from 
the various ports, about two-thiids from Karachi, 
slightly less than one-third from ('aleulta, and a small 
(piantify fioin Bombav No bat lev has been ex- 
ported to this country from India (lining the last three 
or lour years, but wlieii shipments aie again made, 
the results of this work .should be liorne m mmd 
PAL.EOiiorxNv AND Ka R I H-ii IS TOR V -- 'Hie im- 
portance of the corn-et deti-i mmation of fossil plants 
from the jiomt of view of .str.iligrajiliei s is well brought 
out m two short papers by I’lot A C Si-ward m the 
Quarterly Jomnal of the Geological Society of London, 
vol 78, part 3, Sejit i<)22 In one, the fiist fossil 
plants recorded born ('eylon aie desctibed, from 
specimens collected m deaise jungle by Mi E J 
Wayland 'They piove the c-xislem (- of Middk- 
Jurassic strata, comparable with Ihosi- of Madras 
The second paper deals with Carbonilerous plants 
collected by ^Ir J A Douglas on the west coast of 
Peru Dr h' h'uchs recordi-d plants from this locality 
as Caibonifcrous in 1900, but he im liuh-d two WTalden 
species, which Prof Sewaid is mclmt-d to rej('ct in thi- 
ab.scnce of further ev id(*nce If the list now^ given 
(ould be r(‘gar<U‘(l as rejuesentmg a ilora of Upper 
Carboniferous agi-, its noith-Europt-au altimties and 
the absence- of any memlx-r of the Glossojitciis flora 
would give it sjK'cial signiluaiice Ptof Seward, how- 
cvei, states that it m.iv be Lovvei Carbomlerous Mr 
J A Douglas, 111 the distaissioii on tin- paper, suggested 
that a chain comparabh- in height with that of the 
existing Andes mav hava- forim-d an ellec'tual snow- 
elad barrn-r betwa-en the region supporting the 
Gondwanaland flora and that vicldmg a more normal 
Carbonifc-ioiis type f.irthcr to the wi-st 

AmJ'KICAN X^IRIFIIR VlF P\I FOXrOLOGV'. — A 
mimb'-r of short " Contributions from tin- Paleonto- 
logical L.iboiatorv " of the Peabodv- .Museum, Yale 
Univcisity. have of late hee-n apjn-anng in the 
Amcncan Journu! of Science (noIs 11 to iv ) E f.. 
'l'rox(-ll. bom " A Study of Dicerathenum and the 
Diceratlieies," is led to divide the true Dicerathenum, 
Marsh, of the Great Basin of Oiegoii, Irom those of 
the Gri-at Plains of Nebrask.i and Y'^yommg, which 
h(- rcfeis to a new genus Memxeias, and further to 
sejiarate both fiom Accrathc-rium, Kaup 'The same 
aiitlior, treating of " Oligoeone Podeiits of the gegns 
Lschyromys,” hazards the suggestion that this genus 
developeci into the modern piaine-dog, Cynomys. 
Mr Tioxell has also investigated " the genus 
Hyiachyus," which lie considers divisibk- into three 
groups R S Taill supplies a " Restoration of 
Blastonicryx niarshi ” and discourses on the- " Primi- 
tive Pecora in the Yale Museum," among which with 
other novelties is described Nanotragulus loomisi, gen. 
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ct s{) MOV' , lioii) tlu‘ Miorene of Wyoinin;?. M R. 
I’tuupc (losi rihcs a “ \evv ^etiiis of Oligoceiie Hva> 
iiodoiil 1(1,1','’ from South Dakota, under the name of 
?veoli\ .eiiodou He also diseu.ss(*s the “Oregon 
leili,o\ Canid.e’' and “A new Meivcoidon’’ as 
well as “ Aia'oc von, a probable old world migrant ’’ 
'I lie last-named, louiided on ,i jaw fiom th(‘ Middle 
Hliocene ot Oiegon, has its neaiest all\ m Sihkxviui 
(^ vui)i<^( iuii\, K'olh, ftom the i’lkeimi beds netii 
Athens, and should it f)ro\e to be a den\ alive of 
purelv ,\mcn(,m ameslry it will, the author con- 
siders, b(‘ one ot the most rematkabk' cases ol 
(Oiuergence known to the s( ien< e of vertebrate 
]),da'ontology himdlN, m a moie lengthy paper Mi 
Ihoipe (lesciibes “Some Teiti.iiv C.irnivoia m the 
Maish ( olleition,’’ including new lorms 

KAl\-l'ROI)t'( I.N(, I Ml nioM 1 S 1\ Sol) I 11 \fS| R\l I V 

I'lom an evamination of the lamfall reioids and 
otlici e\ idem e m South Australia. Mr Iv T Qiiaylc 
has come to the (omlusion that there is an area of 
imtiked r, onfall imjnovement lying south-east troin 
bake 'lorreiis, where m places it langes as high as 
io jiei cent In the I’loceedmgs of the Koy.d Society 
of X'Ktoiia, 34 (NS), i’t II . Ml (tiiayle discusses 
the reasons ot this nnjirov enient and its bearing on 
the re( lainatioii of and arcris in the inteiioi I'he 
area of imjirov ernent in South Austiah.i is lon- 
tnuious with <i similar one in \'i(toiia, and both are 
in contrast to aicas of m, irked decieasc' to the north 
Iriigation as a source of improved rainfall cannot 
ojierate m South Xiistrali.i, foi it has made jiractically 
no piogress Mi ( hiayle finds the causes m changi's 
in veget.ition, due to settlement, and to variations 
in the w.itei supph ot the gieat inland lakes Ftom 
vaiious (l.ita it would appear that l.ake Toneiis and 
Lake hionu' aic now impounding moie water than 
foimerly, but (piantitativ e data aie diiricnlt to 
obtain Certain jil.ices to the south-east or Ic'e of 
the lake show mcieased i.jinlall in lecent ve.irs, wlnh' 
places lieyond its inlltience show a decrcMse 'I'he lull 
cause of the im rease of watc'r m these lakes is not 
clear, but Mr ()iuule (onsiders that the substitution 
of cereal crops or glass lot Mallee sciiib leads to a 
niaiked increase in lamfall d he* destruction of 
Idlest trees ,ind the e\ti‘nsion ot pastoial lands aie 
aids in local ram jirodiuticm Tins matter is of so 
much impoitaiice tliat it is to be* hoped that investiga- 
tions on a laigi'i sc .de will be undeitakc'n 

Till Lk.mii 01 iiiL r,oL’(,ii Nrac.n Clavs - 
['Aideiu'e is accumul.itmg to show that the Lough 
Neagh Cla\'s in I he counties of 'I'v rone and Antrim arc* 
of Oligoceiie lather than I’lioc cite age The ircent 
deep 1)01 mg at W'.ishmg Hay h.is yielded to Piol 
Jolmson and Miss J (d (blmore(Sii I'loc R Dublin 
Soe , \c)l 17, p 5(), Xi)22), through the* cores pieservi'd 
by the (leological hiirvey, material that c.dls forth the 
following interesting lem.irk “ It nc‘c*cls little im.igina- 
tion to jucture tlie presence of foiests of Seijnoia m 
N lieland, jiossiblv contemporaneous with those m 
S Devon at Hovev Tracey, the shores of the Haltic. 
the Hlnne valley, Saxony, Siic*sia. .ind S Jdance We 
may vet lind in Ireland large deposits of lignite cu 
blown coal of economic v.ihic* like* those abroad ” 

I'hl SiviiMi'M or ( m SI \i.-sv mmi iuv - Numci- 
ous miner.ils aie known, the noim.d crystals of 
winch indicate, on pliysual measuiemcnt, a ceilam 
t\'[)e of s\mmelrv, while the lesults of treating thc'm 
with solvents lead to their being placcsl m anothei 
of the thirty -two ci v st.dlograpliu classes A lalc*nt 
svminietiy is thus levcMlecI F T When} {Amer 
journ Sci , vo] J04, p 237, Sept, nxzi) style's sncli 
crystals aniphi^vmmctric, and regards the symmetry 
determined with the goniometer a^^atof thosti iictiiro 
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built up by the <itoms or molecules, and the latent 
symmetry as that of the separate atoms or molecules, 
vvith their attacdied elections This matter is in- 
geniously statc'cl on p 241 A halogen atom m 
sylvme, for examjilo, may rc'ceive an election fiom a 
I potassium atom, and may then, as a c.omplete octet, 
be capable of taking its place in a holosyminotnc 
stun tun* W’lieii, however, it is attacked by .1 
solvent, its low surtace-syinmetry, cine* to the prt'senee 
of one election of metal and seven ot halogen, is 
reve.dc'd as the kdeiit symmetry ol the subst.nice 
Doth classes of s\inmetiy should be mc-ntioned m the 
dc'sciiptioii of the crystal Svlvme might thus be 
dc'sc nix'd as “('able., slriicturally holosymmetnc , 
kitc'iitly gyioidal," or “ Cubic , structur.dly of class 32, 
latently n) " A useful list of amj)his\ mmc'tric 
substances is given bv' tlie author, including some not 
known as minerals 

Insolvuox ri'.siiNCr — Messrs Ivverslied and 
Vdgnoles, Ltd , of Acton Lane Worlcs, ('hiswuk, have 
pioduced a new* insulation teslc'r whicli possesses 
sevc'ral ,iclv*antages over the older types Air Fvei- 
shecl, who was the* liist to make* a tc'stiiig set ccinsistmg 
ot a small hand dynamo and an oliinmetci, has j)rc)- 
diicc'd many improv'eiiic'iits on the original set clnimg 
the last thirty \ears His gicvitesL impiovcment was 
when hc' mack* a “ one-box ’’ instiumeiit in ic^o j and 
laised the jirc'ssures jiiodiiic’d by the hand clyn.imo 
I to 5 C 30 , 1000, andevc'ii higher voltages This iiistiii- 
inent is called the “ megger” and has a world-wide 
ic'jmtation 'riic new^ mstimnent is calk'd the “ meg ” 
insulation testc*r As its vvc'ight i,s only 7 lb and 
its dimensions arc* only 7^ c6] inches, it is much 
I lighter and stnallci than any similar mstruineiit 
; The case is made of cast alummmm, one c'lid of which 
I IS formed of an oil-tight gc'ar box It is always ready 
I foi nsc* and will stand rough usage* A fiee-vvhcel 
dc'vice piolects the geai from damage' and jirevc'iits 
the aimatiiie ironi bc'ing turned the wrong wviy At 
looicv pc'r mm it generates 300 volts, and consider- 
ing its si/c' Its eMicieiii V is most satisf.utoiy 'J he* 
price* IS onlv'^ about luilf the jirice and the wc'ight is 
less than Indf tlu'W'eight of the' wcll-kiiowii “ megger ” 
testing set 

j Hi viJN'c'. \M) \ 1 M ii.v iiox [\ pAsshxoFR Ships — 
With the gc'iieial advance of scientific progress nianv^ 
of the* discomfoils of se<i life liave bc'cn ('hmm.ited 
Distilling ensured a plentiful su[)ply of liesli w.itci , 
c'lectruity solved the jnobk'iu of lighting, lefngcration 
that of food jnvserv .ition 'I'lie accominocl.ition ol 
our big ships is often and iiglitly desc ribed as jialatial 
1 If theie IS any jiroblein that has lag^.’ecl behind it is 
that ol the ventilation .tnd heating ol passc-nger shi])s, 
a sid)|ect which w\is dealt with m a pajic'r lead bv" 
Mr J L Mnsgiave at Hu* Institution of Hc-atmg and 
Vc'iit'ilatmg ICngiiK'cis on October it llie problem 
IS admittc'dly a difficult one Not only have laige 
niiinbcis of passcngc'rs to be accommodated m limiled 
spaces but the* eoiiclitioiis of sea life change from da\ 
lo day riic'ii, too, odoius from the mac limcry spac c's, 
from the' paiiitwoik, stoic'-iooms, kitchc'ii, bathrooms, 
etc. have to bc' picvc'iitcd from rc'achmg the* living 
spaces, and at tin' same' time an ainjile supply of frc'sh 
ail, hc'ated 01 cooled as the case may be, luis to be* 
kept m ciicuLition throiigliout dining s.doons and 
cabins In his p.ipc'i the* author rc'feiieci to tllO'^e 
things and gave it as Ins opinion (hat though ship- 
building lirms emplo\ e\[)c‘rienc ed men to design the 
vc'ntilatmg and hc'atmg .irrangements, the' co-opera- 
tion of the fiilly-cjualilied Jie.itmg and ventilating 
engineer at an e.irly stage of tlu* design of Hie ship 
woiikl lead to more satisfactory lesults, and that 
expenditure on improved ventilation would prove a 
prohtable investment 
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The Hydrogen Molecule.^ 


I ^ pa])cih 0.1 the hydrogen molecule 

Sahas theory of elcctiouiagncl'ic forces is made 
use of. AN Inch is founded on the Kmstem rtdaUvit\ 
theory A certain type of aloni is desenbod for 
hydrogen, consisting of a ie\ol\ mg niu Icus of tinsitive 
electiicity with two rev ol\ mg iiegatue elections one 
on eithci side of the nucleus, and having a common 
axis of levolution with it , and it is shown tliat the 
resultant of the elect rost.i he and electrodynanm 
forces a( ting at points the distance of vvliuh tiom the 


In the hydiogeii atom, when a distuib.uue takes 
place, the elei trons will move a ci'itam dist.iruc along 
the coinmon axis about which tlu'v and the positive 
ellipsoid aie lotatmg, aua\ lioin the latter , and will 
then return to their oiigmal iiosihon ( ichore is of 
opinion that it will be possible, m this wav, to account 
01 the emission of v.irious KmcK c»l monc* hroina ( le 
light Irom the atom, and (hat ihe .\isleiue of defi- 
nite cjuanta of Iimmions eiu-igv mav be- exjdained 
He ( onternplates the ad.iptalion of llic> whole of the 



atcam is gieat, compaied with the' distances between 
the atoms m a crystal, vanes mvc’rselv as the stpiaie 
of tlic distance Gravitational lorce'js thus shown 
to result Irom the coinbmatic.m ol electrostatic and 
electrodynaime forces, when relativity is taken into 
account 'I'lie spmnmg ol the ptcsitivc* nucleus, and 
ol the electrons, givc's them an ellipsoidal lorm, the 
ratio between the m.ijor and minor di.inieters being 
n each case 3 05S J'or the negative electron the 
najor dMiuetei is (r^i.i . 10 cm and the minor is 
M30 X 10 ’^ (in The gre.itei part of the mass of 
-he atom rcsidc's m the positive nucleus, and, as 
t IS assumed to be wholly of electromagnetu oiigm, 
his nucleus is extiemcly minute m comparison vviill 
he negative electron, as m the commonlv accepted 
hcory of atomic structure, the solar system theory 
* Prof A. C. CrclucK, Fh\\ Mag , Ocl. OJi, May 1922, June X933. 
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mathcmiatics of Planck and of Hohr to Ins special 
form ol .itom 

Ihe action of one h\(lrogeu .ilom upon anothe r, at 
a distance irom it, is investigated, with the' restriction 
that the axes of lotation are parallel to one another. 
Mathematical evidence is obtained of tlu' possibility 
of ceitain delmiti' ]M)sitions ot cicjinlibimm fcvi the 
s('(ond atom, m the held ol the fust, so that the two 
are bound together to torm a molc'uile Their 
distance .ipait appears to lx* ot the oidc'r ot icj"** cm , 
ot enormously large, wlu'n coiujcarc'd with the si/e of 
the .itoms llu' distance is of the' same order as the 
distances between the atoms of crystals, and it is to 
be supposed that similar lelations tci those between two 
hydrogc'n atoms, ma hvalrogen molecule, exist between 
the atoms of sodium aud clilorme. m sodium chloride 
and that a number ot such atoms are linked up, iii 
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tins way, into a lar^^e compound molecule or crystal. 
Creliore hopes that his theory will be found capable of 
cxplauiuif^all the properties of matter, chemical affinity, 
valency, and the electric and magnetic properties 
Prof Crehore has constructed a number of models 
consisting of wooden ellipsoids, which represent 
electrons, to show the stiucture which he assigns to 
the atoms of a number of elenumts, including several 
of tlu' isoto]ics, which have been observed, and the 
atomic weights of which have licen determined by 
Aston and howler, with the positive ray spectrograph 
Keprodut lions of some of these models appear 
in hig I , and they account for the observed 
atomic weights of the different elements, inohiding 
those of the isotopes as (hdermined by Aston and 
Fowler d'hc jiositive iiucUm do not appear in the 
models, as the ellijisoids of n* volution representing 
them are very minute compared witli the negative 
electrons. CrehoK' assumes the existence of three 
different kinds ot positue nuclei , those of hydrogen, 
with charge + ic and mass i ooS those of helium, 
with charge s 4c and mass four , and those' of a 
hypothetual elenuMit with charge -t 3c and mass 
2’333 bi building the models these nuclei are com- 
bined with electrons as follows, to form positively 
charged paitules, (i) th.it of hydroge'u, with one 
negative electron, giving a ])articio li', w'lth charge 
I e, and maiked 2 in the models to show that the 
charge of its nucleus is n >c , (2) that of helium, with 
tw’O negative electrons, giving an a paiticle with 
charge j zr, marked 4 111 the models, as the charge of 
its nucleus is 1 4<’ , (3) that of helium, with tliree 


electrons, giving a particle with charge (4) that 
of the hypothetical element, with mass 2^, together 
with two electrons, positive charge ■^-e and marked 
3 in the models. 

Calling this 5 , the isotope of lithium (Li 7), with 
atomic weight 7, is formed by a ring of three 5 
])ai tides, joined by three electrons, which may be 
shown developed into a straight line as - 5 - 5 - 5 . . 
the full hyphens rejircsenting the binding electrons, 
Ueryllium is assigned the structure - 4 - 2 - 4 , the 

two 4 particles being joined by two electrons, and the 
atomic weight being nine Be lo is a ring -y-tP 
-y-H' . Carbon is represented as ~a~a a : * 

oxygen as -■ a~ a-a-- a . • . , and neon as the same 
ring of four a particles, with a helium atom at its 
centre, the common axis of the four iiegalive electrons 
and one jiositive p.irticle of the helium being at right 
angles to the plane of the ring 

It will be understood that the y particle is obtained 
from helium by lemovmg one ('Icctroii, and the a 
paiticle by removing another, from the other end of 
the axis, about w'liu h the electrons and the positive 
jiarticle are regarded as rotating The IF particle, 
with charge ^-c, is obtained from Crehore’s hydrogen 
atom by removing one of the two electrons on either 
side of the nm lens, and the 5 jiarticle will have two 
elections, one on either side of the niideus, and 
rotating about its axis 'I'hese a, y, U', and 5 particles 
are held together by binding electrons to form the 
atomic models described abov'e The atomic number 
is m gc'ueral ecjual to the number of the binding 
electrons 


Athletics and Oxygen Supply. 


TN attemjitmg to ana’vsc' the factors which nndeilie 
•* miKSCular efticicncy, most obsc^rvers have Ixrn 
content to (onci’in themselves with a consideration 
of the oxygen snjiply 'I'hey have devott'd themselvi's 
to a study ot the means by which fuel arrives at tlu' 
engine ratliei than to a stiulv of the behaviour of 
the engine itself As a icsult of the woik of Fletcher, 
Hopkins, and of Hill, we are now' in a jx)sition to 
consider the bto.ul (|u<'stion ot athletic cajxicity from 
the -details of the changes which we know take place 
in the contraction of a single isolati'd muscle 

We know that during tlic initial (ontraction of the 
muscle and the peiuxl 111 which this contiac tion is 
maintained, there is a liberation of lactic acid wnthm 
the muscle, and that the at tiial contraction ol the 
muscle IS a consequence ol the physical forces called 
into play by the appeaiaiice of this acid at vat ions 
membranes or surfaces willmi it 'I'he fact of great 
significance is that these processes m whiidi the full 
force of the muscle' is dcvelopt'd and maintained do 
not demand for their accoinjdishment any supply 
of oxygen whatevt'r While the muscle rc'laxes the 
lactic acid pieseiit is ncutraliscxl by the supplies of 
available alkali in the tissues, but not until the 
period after relaxation is complete does the oxygen 
consumption of the muscle begin In this tinal stage, 
in which the muscle i.s appaiently at rest, a process 
goes on which may be compared to the recharging ot 
^n accumulator, for not only is oxygen consumed 
but the lactic acid disappears and heat is developed 
A little reflection is sufficient to help us to realise 
that the sequence of changes in the isolated single 
muscle, m wdiich the oxygen consum]>tioTi only occurs 
during the final stage, has its counterpart in the 
processes going on in the body of a man running a 
race. When the running stops, he is “ out of breath,” 
that is to say he still needs oxygen in excess of his 
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resting rcqiurcmcnts, lor he does not, from minute to 
minute during the race, obtain all the oxygen necessary 
to oxidise the ku tic acid jiroduced in the contractions 
ot Ins muscles If he runs slow'ly the process of 
leinoving lactic acid wall be corrcsjoondingly facilitated, 
for his oxv'gen intake will be iK'arly sufficient to 
deal W'lth all the lactic acid produced If, however, 
he urns (juitkly, while he does not increase his oxygen 
intake, he does increase his lactic ac'id jorodiiction, 
<ind this jirodiiction wall soon oulsfnj) its removal. 
In other words, the ruimei w'lll become fatiguetl. 
Fatigue, then, is seen to be due, among other things, 
to the accumulation of lactic acid m the muscle, and 
th(' extent of a man's capacity as an athlete depends 
on the extent to winch he can tolerate such an 
accumulation His toleration for lactic acid will 
depend on the reserve of alkali winch his tussues 
contain for neutralisation of this acid 

Prof A V. Hill, in a paper read before the Section 
of Physiology of tlie British .Association at the recent 
meeting at Hull, w’as at some pains to point out the 
errors into which various observers have fallen by 
neglecting the oxygen consumption which takes place 
after running stops, i'hey have assumed that the 
oxygen consumption j:>er minute during the running 
represented the total energy requirement, and have 
in some cases arrived at the absurdity that quicker 
rates of running require less oxygen than do slower 
rates Yet it is precisely because the o.xygen con- 
sumption can to a certain extent lag behind the 
development of energy, it is because the isolated 
muscle can exert its full strength in the absence of 
oxygen, that a man can run 100 yards at a much 
greater speed than he can run i mile. 

An interesting confirmation of the view that 
fatigue IS due to the accumulation of lactic acid in 
the muscles is obtained by considering the fact that 
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a man of athletic frame can “ run himself out ” to 
such an extent that ho requires 10 litres of oxygen 
at the end of exercise above his resting consumption, 
lie will absoil) this aniounl during the H-io minutes 
which follow’ the end ot the exeuise Xou the 
amount of lactic ru id which this oxv gen will oxidise 
can be calculated, and on the assumjition ih.it a 
man ot 70 kgni weight is using 25 kgiii ot miisi le, 
the calculation indicates that when an afhlelu man 
IS exhausted, tlie lactic acid present will amount to 
0-33 jier cent of his muscle weiglit ihit Meverhot 
lias dcdt'rmined that the maxnmini j^eiccMiiagc- ot 
lactic' acid which c<in be- produced bv stimulation in 
isokitcd luammaliau muse le xaiic's ficjin o ^ to o 3 pc 1 
cent d lie agreement begweeu the' two rigurc-s is 
\c'r\ sti iking 

1 lie tac t th.it a runnel does not consume' all the 
owL'cn he rec|nni's toi iimiiing until the- c’xc'uise is 
o\cl mac be- legaidc.d in .mother light ( )ue m.iv 
sav that the inline r gets cu'dit lor o'\\gc'n lag us 
snppccsc' that be loic c'\h.instic>n he c.m gc-l ciedil toi 


5 ^^9 


ro litres, riien, if during exc-rcise he bn'athc'S in 
5 litres per miiiiite, it follows that in running foi 
1 minute he has energy toi rc'spondmg to 13 litre's 
of oxygen at Ins disjiosai In running tor 5 minute's, 
liowecei, the' eiiergv ac.iilabic' oulv c oriespoiids to 
(10-1-5 ‘ S 1 di htre's of owgeii , th.il is to s.i\, it 
c ones])oucls to 7 lities pc‘i miniile IvougliK .sfic'.i king, 
the t'lieigy ac.iilablc' ju-i nunutc' win 11 inniung 5 
iniiiiitc's IS less (hail hall th.it .ixaii.iblc wh<in iimning 
only I minute 

It was loiiud to bc' posable- to jilol ,1 enne- show- 
ing the' lel.ition ol the line dwgcn e onsiinqit 1011 
in ninuing \aiious dist.inees .it .1 ni,i\mium i.ite to 
the’ time' takc-ii I he- disl.mces ( hosi-n weic' those 
ol the c iistoiii.ii \ flat i.iecN li w.is lolind th.it the 
cut\c“ was of the s.iiiu- gc-iiei.d t\pc .is ih.il obt. lined 
when the spt'cd de\cloped m the \. moils woild’s 
ic-coiels u.is plotted .ig.uilsl (he- lime l.ckeii 111 
ollle I wolds, if was C‘\l(|enl ill. It the- sh.ipc- ol this 
l.itti'i e ur\ (' c oiild Ii.i\ !■ I'c-e n piedie t(’d liom c onsidei.i- 
I lolls ol 0\\ g( 11 COIlSlimpIlOU 


The Fiftieth Anniversary of the Dutch Zoological Society. 


'["ills httielh anm\ e'l -..II \ ol the- touudalion ol Ihe- 
^ Nc ch'rl<inds(_|jc' I >11-1 kiindige \ eic-e-iiigiug, w hie li 
wa-- I clc‘bi-il('d .i( \msteid.mi 011 Sc-pii mlie-i .ind 23, 
A\as an c‘\ e'lit of nine h sc ic-nti1ic inlc-n st 

\t the nic-etiiig helel in the- l.ngc- h.ill ol llic \mstei- 
cl.mi Zoological (i.cideiis ( ' X.itni.i m.igisti.i \itis’) 
the picslde-iit, I’lol j 1 X.lll 1 !e nimelc“ll, ol the 
1 ni\c!sit\ ot (domngen, deliccicd .m mlc'icstiiig 
addle -s on the- histon ol the Soc IC I \ lie lelciicd 
111 the coillsc- ol Ills .leldlc'ss to the- linpoit.lllt |).il I the 
Soc ii't\ h.is pl.i\c-d in the siicnlilic nuestig.ition ol 
llie Ihitc h m.irine l.iim.i ,md lioi.i .ind in the c->l,iblish- 
inc'iil of the ])cimanciil M.iiiiii- Ihoiogu.d Sl.ilion .1! 

1 |c-[( le-r, to the .ic 1 1 \ It it h.is show 11 m tin- iuo\ c-numl s 
foi ilic- ])r( si-i \ ,1 1 ion .ind protection ol n.itice- wilcl 
.mim.ils ,md to its .issoe lation, m an .ici\isoi\ c ajiac itv, 
with lUileli ( io\ ( rnnic-iit I )ep 11 1 me ids on epicstioiis 
c oil! c I nmg the sc IC nlilic dc-c c-lcgemc-nl .ind ic gnl.ition 
ol the 111. lime .iiid ll e-.li-w .Uc I ii^luiit-s 

\1 the- (ollchlsioli ot Ills .lehllc-ss the- lollowillg Wi'le 
adniitlcd llonoiai\ Meiiibeis ol the Soen-tx I’le)! 

0 \l)c I, \ 1C nil. I , I’lol M ( '.iiillc'i \ . P.iiis J’lot 

], Iloilo, r.lllsscis, I'lol |1 (il.lssi, Koine-, I’lol \ 
Ma I'-i, II. die-, I’lol S j Hickson, Mam lu-stc-i 

I’roi \ llolmgicn, Spxkholm , Plot 1 II \loig.in 
Xc-w ^ ork Hi 1 S.ir.isin, P.islc , 1 )i | S( hniidt, 
('oju nh.igc'n 

On the- following d.i\. Sc plenibc'i 2S, a l.ngc pail\ 

01 the mc-mbiis with then foicign gm-sts st-t loith 
fioin \msterd,im in .1 stc'.iinbo.it tlucingh sonic- ol the- 
most mteic'stmg .iml beaiitdul w alei w .i\'s c»l lli.it [».iit 
of I Ik- (. omit 1 V to \ isil tlu-iu-w h t esh-w .itei Ihologic.d 
Laboi .itoi\ si.itionc d m the n\ t-r \’c-c lit m .ir \ ic-el.ind 
A l.irgc' and commodious hoiisc'bo.ii called llic 
Mniriil has ln-(-ii littc-d up with .npiaii.i, dic-dgnu* 


.tpp.ii.il iis .ind othc-i ajipli. lines loi sxsUni.itic .iiicl 
biomc tin .il in\( slig dioiisot the lie --h w.ilc 1 l.iim.i and 
then is slc-(-ping .ic c onimod.d loii loi tweioi ihnem- 
\ c-sl ig.itoi s ,m«l 1 he- si all 1 Ik \I( i ii iii c .1 n be mo \ c-d 
.iboiil liom pl.u c- lo pl.ii c- dm in,g 1 Ik siiiiipki months 
.ind Is l.nd up loi ihc- w mtc-i .il I h-le h 1 

llic- p.illx W.li icccixecl on bo.liel IIk l/eeoa/ b\ 
Hi Kcde-kc, the dlKctoi ol the' Mimik' I liolc )glc .ll 
St.ition and Inspc'ctoi ot Im^Ikik'-, \s1io g,i\e an 
.ic c onid of the- ni\ c-slig.il lows m jn ogi es-. ,1 ml explained 
the exhibits .im! .ipp.n.itiis th.d wen displ,i\c-d 
( )m' impoit.mt icsult eg the- .hIiciIk-s ol I )r 
j Ib-dc ke- .'iml Ills assi-,1. lilts will be tin piiblie.ation ot 
peModn.d lepeats oil the l.iim.i .iml lloi.i ot the 
/uidc-i Ze e-, .nid )cn tn iil.irK eg ih.il }),nt ol it which 
I is Ihic-.ilcm-d with eleslimlioii l)\ di. lining \n ael- 
I x.ilK'el ( op\ (g tin lllsl niimbci of Ihese le-polt-, wab 
j -.how n to the \ isitois 

I I he members eg the soentx .iml ihcli guests WCU'C' 

I c nte-rt.um d on tin Siimi.ix night .il .1 b.imjiic-t in 
j Vnislc-id.im, and on the Moiid.ix w< te iIk giu-sH eg 
I Hi .ind Mis Kedc kc at him h .i I \ 1 c c l.iml 
j It W.IS nntoi Lun.itc- lh.1l I’tol ( .iiillc-rx' (P.iiis), 

I Pieg Hollo ( I tnissc-ls), I’icg (iiassi (K’omc-), Piol 
j Moig.in (Xc-w ^'olk), .ind I >1 Schmidt (( opc'uh.igcn) 

I wcic Iin.ible to attend the- c t-ieln.it ion , lint tlic- 
j Icu'cign giic-sls who welc- |)res(.nL tholoiighh' enjoxed 
I (he- oppoilnnitx thus gixc-n to thc-m b\ thc-ii most 
j liospitalile Hutch hosts of an mlc'ic h.ingc- ol views on 
i "oologic.al pioblc-ms xxith hu'mls and c olleagm s thex 
I had not mc‘1 suae pte-warcla\s 

} Wc'iii.ix c ongnitiikitc- the- Hutch Zoc gc tgK.al Soc icly 
I on ihc- .itlammenl ot its hftielh .innix eis.iry, and c'li 
j t he \ .dnabic' s( mnl ifn work it h.is ,ic c oni()hslied siiuc 
I Its loiind.ilion 

<1 


Processes of Rock-Formation. 


TX .1 long c onimiiim .ition st-nt' to us t)\ Mi | If 
* (.oodclidd, dialing with the' distriluiljon ol 
sodium and (.dciiiin, refoieme is made to Piol ] 
(olx’s ('aknl.ition eg the- .ige ot the e.irtli liom 
ihc' s, illness ol the sea, a c.ilc'iil.dion b.iscd on the j 
assnmjilioii tli.it the- s, ill in the- sc-.i h.is b(-c;n c.uru-d 
thc-rc by slie.rms and nxeis .iml has lic'en dc-iixc-d 1)\ 
solution from the land In opposition to (bis \ n-w 
Mr (loodchild suggc'sts tlu.i, coittiaiy to the notions 
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held at tin picseiit dax by geologist-., s.dts p.i-iS fnujl 
Ihc' occ-.in to llu' kind, and .in- lic-nig fixed as nt-xx' 
m1m-r.1l c ombm.itioiis in the locks thiough wliuh 
tlic-y pc-icolcitc- He- leg.irds srdiment.uy locks, such 
I as s.iudslom' .uid slialc-, .is uusl.iblc-, ami li.iblc' to 
.idmixliiic' with one .mother .is xxc-ll .is to modihea- 
lion b\- the' action ol soluble seibstancc's Jike salt and 
calcium caibc'u.ite .\s c.-x.implc-s ot change's ot this 
sort hc‘ points to the dolomili- itiou ot limestone, tlie 
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formation of hrcmatitc at and near the surface, 
(oncrotions m the coal measures, and vein formations 
of f|nartz, caUitc, fluorspar, and barytes. 

Mr Cjoodclukl extends this conception to the forma- 
tion of metamorphic rocks, winch li'* reganls as being 
formed by the action of percolating solutions on 
unstable strata, the ai tion of heat and pressure being 
.III accompaniment rather Ilian, as petiologisls usually 
.issiime, the (aiisc of the metamoipliisni From this 
position, assuming the formation of alnminiiim 
siluales ,it low tem|i<Mature'>, Mr ('loorleluld has no 
difficulty m explaining the foimation of basalt and 
othci Igneous locks as due to the loi al but mtiusive 
ai tion on scdimrnt.ii tO( ks such as sandstone, .shale, 
and liUK'stom' ol solutions cont.iming sodium, ])otas- 
sium, magiu siuiii, .ind i alcnim. Heme where igneous 
rocks aic loiitid assouaU'd with sedmumtary rocks 
Mr (ioodclnld regaids the lonuci not .is jue-existing 
Igneous or otlu 1 rocks that li.ixc lu'cu imdted by heal 
and mi('( ted into tlic sediments m a nioltim state, but 
Mtliei as jiortions of (lie sedmunts that have been 
.'dlered loiallv l)\ mhu-action with oiu' anothoi and 
w itli pei( olatmg solutions 

A(('oiding to Ml (ioodcliild, loi k-i luinges m tem- 
]H late t limates sliow ampk exulciue ol the pun css to 
wincli he u'ti'rs, but he st.itcs that these changes aic 
last SCI n niidcr tiopual conditions He makes a 
si long plea tor the u'])rcsentation m colout of tiopical 
(.onditions of w eatlu'i mg, bv artists imbued w'lth a 
sense ol nusicn, as a means wlu'iebv observers in 
lem])('iati‘ chinates mav be brought to K'alisc the ical 
nature ol the piocesses iiuoKid in metamorfdusin 
.iiul the origin ol igaeous locks 

I'bi fullei details as to Mr ( 'loodchihrs mcws, 
refc'ieiu c mav be ni.uh' to tiapcrs on " l.aleri/ation m 
.Minas (Icrat's, IJra/il ’ ( Tiaris lust Mm Met , iqi^, 
\ol 2-^,]) M-.i'id" hand (bow th " (l/ooug 
io 2 t , \ ol 2 )i 


University and Educational Intelligence. 

ItiioMixoifAM — e recently annonmed m this 
(oliimn the appointment of Mi. K \ Moss a.s 
jirofessoi of i oal- .iiid nu'tai-minmg 'this appomt- 
meiil has now bei'ii followed bv llu' cie.ition of a 
I'haii of pel roh um - mining, to wdiu li Mr R R 
'riiomjison lias been elert(‘d i’rof 'rhom]isou was 
oil the stall of the mining (h'paitmeiU of the 
I'liiveisilv dining the session ioij~r 2 . since when 
he has h.id experience of oil-mmmg m iVrsia, J3iinua, 
and (‘Isew her<‘ He lias rerentlv beim Dnector of 
I ands and .Mines m IVmidad, a post winch he 
lelinuui.slied to i ome to 13irnungh.im. Sir John 
('adman (nnlimus to act .is lumoiarv adxiser to 
the mining department, and with Hi Ilaldniie as 
director of Coal-mining Rese.uch, the rnnersity 
takes a \erv high place as a lentii^ of mstrmlion 
in niming m ilic Ifniish iunpire 

t'AMUKiDOj -- Rrot H R I )e,m, pi oti'ssor of patho- 
logy, has been elected to a jiioiessoiial fellowship at 
Tiinity Hall Proi 1 ^ .M Dawkins, ol Oxford 
Vnivcisity, toimerly director ot the Britisli School at 
.\tlicns, lias been <“lcctcd to an lioiior.iry^ tellowshi]) at 
J'himiamiel ('ollcge, w'licrc be w.is tormcrl) .i fellow. 
The Master of jesus College has been appointed to 
iV'picsent the Ciiueratv on a grand committee 
established to rn.iKe .irrangi ments lor the ( om- 
inemoration next heluuarv ol the bu'cnlen.iry of the 
de.itli ol Sir Clinslojdicr When 

Mr F (• Mann, Downing (. ollegc, has been 
a]ipointed assist, int to the ])iol(‘ss()i ot chemistry 
riic (ledge Prize li.is been .iwarded to F j W. 
ihjughton, Trinity College, for an essay on “ Some 
Blood Gas Problems." 
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London. — At a meeting of the Senate held 011 
October 18, a communication was received from tlie 
Minister of Health forwarding draft heads of agreement 
with reference to the School of Hygiene which is to be 
established a.s a School of the Univ’^er.sity with the 
donation ol two million dollars made for the purpose 
by the Rockefeller Found. ition Tlicse pro\'ide for 
the erection of suitable buildings on a site m Blooms- 
bury and the constitution of a Board of Management 
and a C ourt ot Governors for the contml and adminis- 
tration ot the School Resolutions w'ere adopted 
expressing the concurrence ot the University m tlie 
proposed scheme, and the very gre.nt satisJat tion with 
winch the Senate h.ivi* Icaint ot the mimiticent con- 
tribution of the Rockefellci h'oundatiori and i)t the 
intentions ol the (iovermnent with reg.ird to the 
maintenance ol the Si hool 

To a comninnu .itiori fiom the Clerk ol the T.ondon 
County Cornu il intimating the desire ol tlie Council 
that the question of the Bloomsbury site lor the 
1 nivcisity should be rcopimed, the Vicc-Cliaiu ellor 
w.ts ri(|ucsled to reply that the Senate is prepared, 
" should Ills M.ijesly's (iovernmeiit wish to cxploie 
the possibilities ol the Holland Park Site or any other 
site in conjunction with the 1 'Tiucisily, to co-ojieratc 
with the Goveinincnt for that piirjiose ’’ 

Tlie th.inks of the Senate wiu'e aci onk'd to the 
P'ssex County Coimcil I01 a grant of 500/ for the }ear 
iOZ2 -i<)23 tor distribution .iinong the Schools ol the 
Uni\cisity m the h'aculties of Arts, Scicnee, engineer- 
ing, and Jkonomics in piopoiTion to the nuiulier ol 
lull-time day students Iroiu tli.it (.uiirity in atteiid.mcc 
at those Schools , .tlso to the St.msleld Tiustees lor .1 
second donation ol jo/ lor the provision ol a Slansteld 
lecture to hi' dcliM'red on tlu' laws riiid customs 
altecling the ii'lationship bc'iwec'ii men ,iiid waunen. 

'I'lu following doitoraU"' weii' lonteiied /> Sc 
in Lhc}nii>iiy \lr S S Bh.itnag.ir, of Cm\ersity 
College, loi .1 thesis entitled " Studies 111 hmulsioiis 
and Siirhice '1 c nsions " , Mi T ( '1 o\ , ol Uiin'cisity 
College, lor a thesis entitled " liu esiig.ulions oi the 
Photogiapliic Piocess " , <uid Mi H .Mooii', ten <i 
I liesis entitled " The liillueni e of ( liromium on Steel," 
and other ji.ipi'rs , L) Si in Ph)"^i(<; Mi Sneh.tmay 
D.illa, ol the impciial ('ollege, Royil College ot 
Scieiici', toi .1 thesis embo(l\mg the ii'sulls ot \anous 
rcscaiclu's m spectroscope 

course ol eight free public lei lures on "Secre- 
tion and Internal Secietion '' will be dcluered by 
iTot Sw'alo \ lucent on Novembei (>, ly ip i(>, 20, 
2^, 27, and JO, at 5 o’cloi k, m the Pliysiology 1 ecture 
'llieatrc, Middlesex Hospit.il .Medical School, Union 
Stieet, \V 1 No tukets will be icqiiircd. 


A coxi-i.RLXC'K on the icjiDi-t ot the cuminiltce 
appointed by the jircsiclent ol tlii' } 3 uard ol Education 
to inquire into the jiosition ol Icnglish in the educa- 
tional system of Kiigland will be held at Ifirkbeck 
t'ollege, Bream’s Buildings, ('haiuery Lane, Is C j, on 
Thursday. November 2, at .j jo the chair will be 
taken by Sir Cyril Jaekscjii, chairman of the Education 
Committee ot the J.ondon Coimcd 

The University of Bristol Association of Alumni 
(London branch) has arranged to hold an inaugural 
dinner at La RenomnuT' Rcstaiir.nt, 52 Dean Street, 
Shaftesbury Avenue, Lomlon, on Monday, November 
0, at 7 jo 1’ .M. I.ord Haldane is the jiresulent ol 
this brain h, and it is hoped that a large number 
of members of the Umvcisity, both past and present, 
will be at this dinner The Vice-Chancellor atul 
Mrs, Loveday have already accepte 1 an invitation 
to attend. 
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Calendar of Industrial Pioneers. 

October 29, 1874. John Laird died. — One of the 

chief pioneers of iron shipbuilding, Laird, who was 
born in Greenock in 1805, was llic son ol William 
Laird, who established a boiler - making woiks at 
Birkenhead. As a partner with liis lather, in 1820 
he built an iron lighter of 60 tons, and in i8^^3 built 
the iron paddle steamer Lad\> Lans(low)U faiird 
also built the first iron vessel in the Koval Navy, 
and m 18^0 built the Nattesis for tlie IList India 
Company, the first iron steamer to carry a gun .ind 
to steam round Ihe Cape. The tamoiis Birkenhead 
Iron Works were established by him 

October 30, 1823. Edmund Cartwright died. 

The inventoi ot the powei loom, which he brought 
out m 1785, ('artwngbt was born m the Midlands 
in 174 p was a student of Cniversity College. (Jxfoid, 
and entered the Chuich While holding tlu' h\mg 
ol (loadby - Marwood in 1 .cicestiuslnrc a \isit to 
Arkwright a1 Matlotk tiinu'd his attention to weaving, 
and within a year he had made the great mviuition 
by which he is rcmeinbeicd llis loom Wris (nn]»loyed 
but httk' till tlie 19th century, liiit in iHotj be w.is 
granted a sum ot 10,000/ by P.iihament Cart- 
WTight also made iinpro\ euicnts m wookombing .ind 
in agriculture, and assisted h'ultou m some of Ins 
expeiimcnts in steam na\igaliou 

October 30, 1880. Sir Thomas Boucli died. — Born 
m C'limbciland 111 1822, JVnich was trained as a 
lailway ('Ugineer and m i84<) became maiuigei ol tin* 
Jkbnburgh and Noithern Kailway lb' conslruclcd 
some -500 miles ot lailw.iy, instituted ste.im tellies 
on the Jhirth and Ta\. and bidwism 1870 and 1877 
built the hrst 'lay^ Budge, ncailj two miles long 
This bridge ( oiisistc'd of 85 s])aus, some ot the wrought- 
iron lattice girders being 245 i('('t long It was coin- 
phdcdin Sejhembcr 1877, and opimed toi ti.illic m May 
1878 Duiiiig a hunieaneon theiwenmgol Deicmlx'r 
28, 187(1, tlu' lential poition with an entire tiain 
.md 70 passcngcTs fell mto the Tav 

October 30, i8g8. Josiah Latimer Clark died. 

A distmginslicd cl(’ttn(.'il cngmcci, ( l.irk began hie 
as a chemist, and .liter engaging in laihv.iy work, in 
1850 joined the Llectru and liit('rnational Telegi.iph 
Company lbs piin(i]).il woik lay m the held ol 
submarine telegr.iphy and he was (.onciuaied with 
the tuingot inan^ caibles, mainly in the I'ast lie was 
also an onginal investigator, <issisled to toiiiul the 
Institute ot Llccliical Engineers, and 111 1874 75 
seiwcd as president 

•November i, 1856. John Urpeth Rastrick died. — 
T'raincd under his lather as a mechanical engmeei, 
JListru k toukan impoitantjiart m mtnxbicmg railways 
into the toimlry Tic cliccted mipros enicnts m loc omo- 
tive.s, was one ot the judges at the Rainhill tiials ot 
1829 who decided m favour of Stejihenson’s Rochet, 
assisted Slejihcnson to survey the Birmingham and 
^Manchester Railway, and with Sir John Rennie was 
engineer to the London and Brighton hue 

November 4, 1917. William Du Bois Duddell died. 

- -Recognised as a brilliant mvestigatoi of elcctiic.il 
phenomena, Duddell w.i.s trained as an engineer at 
Colchester and then woikcd uiuh'r Ayiton at the 
Central Technical College, London His discovery 
of the singing arc lormed the stalling ])omt 111 the 
development of the Poulsen are, while his oscillograjih 
marked an epoch in the expcnnicntal in\ estigiition 
of alteniating current iihenomena. He was a I'cllow 
of the Royal Society and served as president of tlie 
Rdntgen Society and of the Institution of Electrical 
Engineers. E. C. S. 
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Societies and Academies. 

London 

Optical Society, October i: -Eiol F J Clu‘slui('. 
vice-picsidcnt. in the cliaii L t'. Martin V 
jihy.sical study ot com.i A spot i.dly designed iiiu'ro- 
scope objective and mounting, i.ih ulated pi oxlubit 
coma m the absence ol sjiheiuMl abetialioii and 
astigmatism, are dcxciilK'd IMiotogr.iple, ot .1 M.ir 
image, taken when the amount ot (oiiia is isjuualeni 
to that for which tlu* light distulnition h.is beim 
calculated, verify the muneiical woik 'Hk' jdnho- 
metric examination ol tin phologi.ij'liK im.igc i'^ 
earned out by .1 special nictliod F W Pieston 
Coiujianson ot the striKtuic ot s.iiul bLisle*! .ind 
ground gl.iss suit. ices (bass smt,i((s sinoolliad oi 

" grevc'd ” by looso abi.isnos m Ihe iiuial wav .ue 
compared with those pr()du»c(l be s.iiul l)l.i>tmg 
riic suit. ices .ire piailiCiiHv mdistingiiish.iblc (illui 
by the 11. iked e\e 01 the mu roscopi .iiul llie r|c\elo|'- 
iiient ol the sluutuie by (tdmig shows lli.it tlie 
slrucliire IS \ II tu. illy ideiilu.il Thus it .ippeim th.it 
mere poiiiulmg oi ,i gl.iss jilati i an, and doc'^, poxliu e 
a siirlace which is stnu liii.tlK nulisl mgiusli.ibl' Ik. in 
a smoothed surface of .1 tcalmical oidei 

Paris 

Academy of Science.s, Septemlui iS M h.miU' 
Roux m the chair 1 Cuenot and K.i\ nioiid Poisson 
'llic dovclopmcnl ol some (o.iptatioiu ol m^eit^ 
('(Uptations .irc dtdined .is meili.iimal .11 r.iugeiueiits 
tormt'd bv Ihc tcciproi.il .id|us1menl ol two in- 
dependent paits, hki' .1 kc\ iiiid .1 lo( k l‘'\,i!iipl(‘s 
oi siu li )>i(K'cssis .lie {.’iveii tioiii .Va/x/ (//UK'a and 
Rancilra lincans L (t Du Pasquier 1 he .iiithiioiiu 
ol fjiiiitiTinoiis -- b.in Rey Mu piobabilitN ol 
jlliuuiiialmg .in aiToplaiie b\ iIk Ixmiu liom an 
eli'ctiic juojcctoi - \ S.-infourche llic ic.iilioiis 
b(“tw'('eii the gaseous oxides ol mliogiii .md alkahiu 
solutions Tlu' icMLtiou g('iu r.db assumed to t.iki 
pl.ice o( (.Ills only when the alkali u m ('\( ess al ( \ct\ 
jiomt It then' is au\ kx al (hluieii( \ ot alk.di, 
the gas re.uts with w.itei piodiumg niliu. .icid and 
nitiic o\id(' Suljthiiru .u id is ]ne1(Kd)l(' .is .in 
absorbent -Paul Riou 'Ihc ciknitN ot .ibsoiptioii 
ot (..irbon dioxide b^• .immoimu d solutions hx- 
ixnimeutal lesiilts on the \idou1> ot alisDijitnai ot 
(.iibon dioxide by seilutioiis ot .uiiiuoimim (ailxaiatc, 
with xaiymg concinitiations ol salt .md with \ai\mg 
teiiijiei alines I* Russo New mdu .itions ol tlu 
Irias m eastern Moro((o |c.iii Bathellier Ihe 
idle ot the soklieis m t'otcinh^ ^ lu 

fighting, the solduns o) this sjH'i les tqia I a stiek) 
fluid, insoluble in wxitei, wliuh i.ipullc iediu.es their 
opjioneiits to immobihlx It tlu nest is biokeu, 
the workers aic* protected duimg tlu' jinx ess ol 
leconstruetum by .1 line ol soklieis, whuli follows tlu' 
contour oi the gallerv iiiidei lejxiir — h Dienert ami 
P. Etrtllard 'flic possibility ol the existeiu ot 
organisms m roek.s i^apable ol re\i\ing .illei sterilisa- 
tion by luxit .V rcjietition ol some expeiimeiUs bv 
Al (kilipjX' The results ot M t.ahpiie weie not 
Lonlirnicd the rocks wcic slciilc attm juolongial 
beating to iSc)-' C * 

September 25 M L M.upicime m the ch 111 — 
flic Perpetual Secretary .umouuccd tlu’ death ol 
Al Battandier, correspond, iiit tor the sc( tioii ol 
Botany —P Urysohn . Ihe i.unihc ation ol the 
('antonan lines - Al Seigle • 'fhe princijMl chaou ter- 
istics ol mild steel bars previously bioken by traction 
It has been generally held that a steel hardened by 
extension is breakable and dangerous to use lests 
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tin r)t mild st('(.‘l l)r<jk(“ii bj piilliHfj; show that 

ilii^ \ It \v IS iKjt c\<i( t l)(‘l.uls oi the vanous tests 
to wliuli tiu bars were submitted aie i^iven -P 
Chevenard \'u kel .ill()\s retaimii^ their ii,"i(hty 
<»\(i .III exhiidid tempcraliirc laii^e 'I he .illo\ in 
the loiiii of wiK ua^ lusited to <i ( oiistant teinjiciaturc 
,111(1 lo.idcd with a wci^dit ail aiiloni.ilk .irr.iu{];('- 
iiuml leiotdid jdioti ii^a.ipliu .ilK the eloiii^atioii .is a 
Imn lion r»t ilu time ( m \ es aie p'Uiii loi nuktl, 

(liilioUlH lion, ,111(1 loi lour allo\s V im kel- ' 

tliionimm lun>'slin .illov u.i-^ the most i('sist,iiu to 
Imth lemptialiiKs I. | Simon llu'diuil ovida- 
t ion li\ ()\N tp n OI ,m ol I hi' 1 s 1 i 1 s ol the .ilt ohol adds 
Mitlul (‘lli\I, Initxl, and ,im\l kn tates when luated 
III I (iiiiciit ol ,iii iiiideipo ovid.ilioii, pi\uip^ the 

|)\iii\,ilt - 111 no 1 ,d)l( |)io[)oi lion Lth\l ”lvo\\l<ite I 
tail .11ml ill\ 1 )( ii'ioLtillsid .IS oiii ol the piodillts 
ol o\id.itioii 1 )\ .111 ol (th\l pl\«oll.it(' Fournier 

lilt ii.itiiK and anittiiK' ol tin sulistial mil ol the 
j III .1 t li II II \ n u ( < Min t ol till' st 1,1 1.1 ])iei( f d b\' .m 
( N )u 1 iiiK nt.d lioimp il ( lia/( lot (neai K( aim. nioiit ) ' 
' ,11 1 h d lo ,1 (h |)l li ol 700 met 1 1'', 1 . Eble M.i;pu'tu 

i.K .1 an enu ni s m llie Pans basin 1 he resulls };i\c'ii 
loi ji '.l.iliom loim p.iil ol .1 IK w in.if^iU'tK. sui\(\ 

(tl I MUM' I Ik ^((lll.ll \. Illation ol the in.ipiK tie 
I !• nil Ills Ix'lwiiii |.inu.n\ 1, i.Sot), ,ind jauu.ii\ 1, 
I'lJj, w.is |)i ,i( lit .ill\ till' s.iiiK loi -ill the stations, 
iIk me in \ , dm s well dm liii.ition - 2 c^tS'. iiu hiiation 
-o S-’d lioii/ontal (oni[»oiunt -I 0001 | 'I'liese .lie 
diiitisl (\,Ktl\ ill! \aliKs obtaiiiid .it the iiiili.il 
a.ilioii ot \,d |o\i'US M.ini'l Mirande I he 111- 

lliK'iKc ol liehl on lilt loiin.ition ol .iidhoi \.innie 
iiillii stah^oMlit bulbs ol iiht". 1 1 h.is bi ( il show 11 
( \ I H 1 1 men I a ll\ lint ihi onl\ i.idi.ilimis t.iklin; .in 
aiiue pail m Iln nddcnive ol the si.des .ik Ihosi. 
in 'in Immiioiis p.nt ot the ^piilium llun is .1 
limi M.iMimim ( Ih'i t m tin led, .1 mm h mon im- 
poll 1 11 1 iii.i M m mil 111 th( mdi.po blue, .md .1 mini mum 
ill lli( 'peiii I Berber 'hi i \i->teiK 1 ol .111 o\;ni.m 
el.ind, liomolo"( III with the ttstniil.ii mtiistili.il 
'.'ktiid I Caireie 11 k dikitm ol the pupil in tin 

a l.K mils Paul Winticbert 1 he ( ,11 til.i.i^inoii ])tei \ - 1 
'Miitl in tli( moth It s I 


I'M ^ 

Royal Soeiety ot New South Wales, Sej>t(. mbi'r 0 
Mi ( \ Pm.mmltli, pusidtiU, m the (h.ui i\ II 

Cambt.uc Xt.iti.i ■^eedlines, Pi \111 \ niimliei 

til atdliim-t til ililliKiit spi'( K ■> were disii'bed \ | 
sei d ol uiih{Ut)\\'lo}i ”(‘1 min.ited .dtii h.ixinj,; 

bi ( 11 colli iiimnmK imnuisid m si'.i u.itei loi fi\(' 
\iais lilt ph\llode-i ol \.iiioiis spei les ol Xi'.nia, 
sm li as I (m./m/a, A A thn tlniuiio , .md 

/ /(m^n/e/m, t los< up tow.uiP tlu stem .it ni,elil 
M P Welch Kel.it loiishi]) betwi'i'ii oil f,;l.uids 
.md oil ciclds 111 th(' bm.ilvptus Me.isuremerits 
m.ide ol the oil pl.mds in the le.i\es of dilteient 
rmcal\]'ts -.how Ih.it tin' oil sield on distill. ition is 
not absoliitelv depi'iident on the number .md sj/i- 
of the oil t^l.ind-. S Dodd Poisoninp" ol she(']) by 
Si'hniiDH i/iiolUih Id i'dm;4 e\])ci nnents jiroxi’d the 
btiiKs to be \ er\- I'oisonoim the .ictive ])iin(ij)le 
m probabb solaiim ll.ill .i pmmd ot dried iijie 
billies pneii wllolt' wi'le iiiikk nous, but lh(' s.iiiK' 
.iisiount iimslu'd wuh w.itci taused ch'.ith to sheep 
in si\ boms 1 he piob.ible rc.ison lor this is th.it 

when (by and \s lade tlu v ]).issed into tlu rumen, 
wluie tlu'v b(’(.ime mixed with olhei tood , .it the 
end ot e.uh iiimm.ition the tot.il .imoiint ol tinils 
le-sw.dlowed vs.is insiilluient to prodiue poisomn;f 
Jii the other ease' the soluble alkaloid ji.isse'd dirC'iM 
into till' digestuc stomaeli, ete , .md the .iinount 
absorbed, bt'iiiR ledhal, death resulted. 

X(J. 2765, VOL. I to] 


Diary of Societies. 

M(L\ DA I , Ol'TOUFK :i0 

Howl ('tifiK.i (tl sntdLovs ok Kvglam), ,it 5 — I’loi Muttoik 
spo iiii.'io lit 1 on lull fl.iilii-. 

Howl I’lKmK.ueniK sm n rv of (Uiwt Rhfiux, .if 7 -\\ Ji 
\)i|i!»tiiii I’.of .Mill I’K'-ciit Mitlioils el makiiiK' l‘ti(>t(»<,'r.ii>lii( 
Lt loc-. 

Tf^HShA J’, Ol TuiiMl 11 

Hm \i. Mni.ru 1 1 11 Ml. SOI n n .it .‘5 - (' '1' Musiir.iM "ifi'tliuiU oi 
J’ni|MLMtiiin III .III \inati in’', o.inli'ii 

li /'. 71 A I'SD 1 )•, \a\KMIil U 1 

.Slien 11 (If I’l LI K VSILI''!'' \M) Orill.K \ \ ILYTK 1 L ( III- M O fs (,U 
eiiciiiu.il snii.ti), ,if .S liiisuorfh llitilit'il The rnloriiiii trie 
h-.tmi.ihiin III I’Mit^.tllnl, (killntiitiiiiii, niid (.idlu' Vi id -id It 1, 
ViiiHit .Mid ■'I A lln-i' TIk IMiiii.itioii 1)1 A.iroitiiii .unl l'.i[u- 

\criiii III 0|iniiii .1 H Xiiliiills 'I'lir iXtim.itiDii "I Mm iiliiiu' - - 
If I Mnlll'i I infill I Nofi'i nil fill' I'.Stllll.lfiDII 111 I’nt,lis..llllll , 1|\ 
I’l II lilumn .Mid I'll') ilfiiiifiiti .Mcflmds 

r//f /f.sp.tj’, SuVI.HIfllH J 

Hitwi .Six n, TV. .it I ill l‘r<)ha>il( /’x/xts -J.oid If.iv Icil'Ii PmI.uoi- 
(loii 1)1 llix J.ivilil rioiflt'iol Im iMiri'iir' V.uioiii ix ii llu' l{i’'.iiiMrio‘ 
Pillndiote I'li'l (i )’ 'l’l|iiiii->iHi Till' Si .'itfi'ruxe iil llsdiiiKi'fi 

(*il'.ltl\(' K. Oh .Mid till I'MHldlO III .1 |)U\VI|llll I'il Id III I'lliO 111 tin 
ll\dlni!l'll Moll dill -II I) S!i|\tli \ JII'W Millnnl tnr stllihlix,' 
ti'iil.HiiJK' I’litdili.iK -[ H.u kliiiot \iirii(iiiii III till' liildoitv ni 
ri'llcdi'il .\-i.uli,iliiiii with till’ Tdii|ii‘r,itiiK‘ u) (lx l'i\'lil--s 
D.itti Tile \ li'.iii |i(ion .Siicitiiini nl I'lil.oiiiixi \.i|inui K H 
l{,MII.Ml.lth.Ml I'tli' Mull! Ill ir Si ,ltt< IIIIL' nl l.lL'Ill III V.iIiiiIIIh .Mid 
III l,li(lll(K Mid IIh |{r|,ltlii|| tl) till' ( )|i,lli SI I'lli I ollscnol III till 

('nil il s( III 

J.iNM \N Six u rv at ,'i 

Hill O. ( III LI Ml, or IhivsKHNs. ,it ,■> - Sii Cr.iix Muital 

s\ iii|it(iniH m ,il Dimmsi (linidsti n\ I.oIiik) 

Howl \l iiiin \I lli'U. Soeii.i'V (.iI liiiv.il Smii I \ nl liPl it ,) id - 
M.ijnr \ H l.iiw A Hi vii'W ol tiiscnw .iiid Ih In npliT TIioim , 
Milli Vdiiplaix Vii.iluK'ii's 

e'lMLK-sinw s<»( II rv (,it Him d s.hhI.mv liislifuli) .it d -Id V li 
li.illird V Id K III I' 111 Mdil.il Ti'sK 

INSMTI IliiV (Ij. I, I, Klim \L l.Ni.lMLU'', it 0 I dill ilOllL’Uril 
I’ll 'Xlditl.ll \i1iIk'ss 

('III, Mil o SIX'IITV ,it ,s N V s„ii.Mi(k .11x1 N\ M Doll tlx 

soliiliilil \ .Mill \ n|,i( ilK V all III' N il roll! 11 /, ilili III ill ^ H II I’n k.iid, 

.1 KdiMiii,.Mid II lliintd Dim Hlii/.iliniis nii Die Di|idiiiiixi nl 
Hiiiiind I’liwi r III! ( 'licniii d ('iiiishfiin'iii I’.irtMII Iln S|i.m.il 
( iifilL/iiiihnii nl Dll I fiJx MX hi d Minli.ifii ('Inin -I Imiimhi .iiid 
H \ M'Nlinl I ll\ I 'I ll/.ltliXH (Ml Dll Dl |idi(l('IIO' III Knlllnd I’nWd 
i)n('hdiiioil( nii.iilulinri I’.irt, \i\ Tlx Nninol \li|ili iln I.Dxo 
III i/-;l-ii( (.Mini - II I’lnlliiiH liMnsticMfinio ol till Id iii'Mili'ix x III 
Hill, |tor\ J’nWd nil ('III MIX ll l'(MOlltlltlnl) I’, lit W t'llx iN noil.ll 

\ll|)il.ltx I'.Dli KnK/-MX tll\ ll)l'll/vli .llhlllill -11 I'lllllllls lllVC'dll’I- 
Di MO oil I lx Dl iK'iiddx 1 111 Hol.ilni \ I’owi r nil ( Ix iiix ,(l ( i Mol it ill x in 
I’.irl \\l V IX w t\|M III W.ildiii liMdsniM 1. 11x11 1 iims(xj!,i- 
(x Mo nil ( hi' l)c|ll lull in i 111 Hut.ltnrs I’nWI 1 i'll ( Ix'XIX xll !oiol it \ltXlll 
I’lll Wll rtx did-/J-oil\l lotds 111 Dx Vnds ol tlx (idirril 

Fnniiiili (( lip, ((‘o( Dl d - K J, I’diiiei Oix'iititxm ol Dix I I- 
.11x1 I 'i-dlXii'DM Ic'ImA llirx S \Indi' nf I'Oslnil III ,.-,1 imMn''l\ lA - 

ilixis 1, 1 dht ,Mid I’’ 1, l’\ iii.iii llinmo-di m.itiM s nt 2 

rill Dm Ii'Iv ia.iIi.x' 

Insiiiiikin III |;kiii''II Ioindiomis (it lioiiliitx m Almin l.x- 
I'llX IK), .|( s r \ M( llilnfll \nl S nil tlx Dl \ I'li i|il)l('lll n| fhi 
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Ill/!*;4 fort of the Tanj^aru ika Territory for the 
vvliii hhas been issued as a White Paper 
) > ‘-‘’ribiins niiuli matter of mteiest relating 
I TO f tf tive aftans It is evident that the Adynnistration 
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I)y .sympathetic tieatmcnt and b\ a patient licaring 
of tribal grievances is winning the lonlidcncc of the 
native population, wliilc every oppnrtiimtv is being 
seized to remove hardshijis whu h ha\e been infiieted 
on them bv the excessive alienation of land under the 
German colonial system -\s a ( ensus taken m April 
last shows that thcie is a nati\ e popiiLitioii of 4,107,000. 
the responsibility for the rignlation ol native affairs 
IS not light It is salisfat tory, theiefore, to note that 
a good beginning has lieen made tow.uds establishing 
sympathetK' relations with the tribes In the inteicsts 
of the Territory, it is vital that the iidmimstralion 
should be lunducted with due legaid to native customs 
and institutions It is even moic im})OTtnnt that the 
native should have an opiiortimitv <>1 development 
along lines m haimony with liis own t ultiire, and 
ultimately, it is petmissihle to hope, of iiK'orporation 
iis an essential and responsible (dement m the com- 
munity. 

In this ('onnexion a rctercni'c m the re|)oil to native 
beliefs assumes a significance which might, perhaps, be 
overlooked. It is .stated that m the Mwanza region 
the reigning ( hief has lost liis aiilliorily through having 
laileu to livx* up to his lather’s rejiutation as a rain- 
maker, and that witeh-doi tors ait' losing their hold 
over the younger gtneralion Thest' statements do 
more than throw an interesting light on the religious 
beliefs of the peojile. 'I'he combination of fiimtion of 
chief and lam-maker is not uncommon throughout 
,\hiea ft is one of the marks ol “the divinity that 
doth hedge a king ” among jirimitive peoples Its 
spet lal .significance lies in the fad that not onlv is 
the person oi the king tjr chief sacied, but his .luthority 
also rc.sts upon Ins povvei as a sacred being, of w'hich 
rain-making is one of the mamtestations. The magic 
of the witch-doctor or mcdi(me-m.m. like that of the 
king, is on the side of law and order, notwithstanding 
the, to us, sinister character ol (citain of his activities. 
Some of the great secret societies ot ^Vcst Africa, which 
arc essentially religious m charactei, have, as one of 
their more important functions, the polu ing of their 
respecTive districts and the punishment ol any trans- 
gression of the moral or social c'odc. It follows, there- 
fore, that any change in attitude towards the religious 
beliefs which form the basis ot authority c.annot fail 
to have a harmful effect on the discipline of the com- 
munity. Any indication of a weakening in the regard 
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\vhi()i Uh‘ natives of "i'anf^an) ika have for the rndf'ie 
powers ol thdt eliief.s and uiteh-doetors must cause 
niis;j:i\ in;.'. Jt indicates a decay of custom wluVh 
iii.i) (flcat tlie most vital elements in native c'ulture 
and soc lal or;;amsation. 

A yiartoi the Empire lai distant Irom ( ential .Mrica 
affords a stcikiny esaniple of a decav ol cietom similar 
to that now takiny; pLi» e in Tanyanvik.i Oxer the 
yieatc'r part ol the South Seas the .saciosamt ch.iracter 
of the ( hiel is. or was, the basis of the whole social 
order The sacred power of the ehiel was the sanetion 
ed the law, and in xirtue of it he punished oftenelc-rs 
('ontac't with c i\ ilis.it ion has pioxcsl fatal 'I’he white 
man eloes not recognise tlie s.mctitx ol the chief, nor 
does he disc-riiiiinale in this respect hetwe'eii the chief 
and the oidin.ity memheis ol the tiihe When he 
eomnuts, without fatal c onsei|uen( es, .ids whic'h the 
natixe ie!j,aiels as tabu, the s.u led c h.iracter ot the c hief 
is impaiied and his .uitiioiitx undermined As the 
laws of nioralitx, ol the sanctitx ot man led life, and of 
projierlv lest on the prim lyile ol l.ilni, of whicT the 
chief is the supteme m.milest.ition, not onlx is the 
autlioiitx ol the duel to punish ollindeis cpiest loneci, 
but the whole social older is also clisintc^Ltr.itc d The 
results can be studied in Mclanesi.i .uid p.irtic iilarlv 
in the New llelaides, wheit' contact with the- white 
man has leal t(» the* disi leclitmy in this wax ol the 
aulhoiilx of the duel .ind ol the elders ol the com- 
niiinil) 

’J he SOI i.d disintc ai.ition which li.is lolloweel ihis re- 
sult need not be considered heie in chd.iil Jt h.is been 
eldtimenlal to the n.itixe, .md, b\ depldim.; the sujipix 
of labour, will ullim.itdv h.ixe- .1 serious effect on the 
dcxdopmeiit ot the resources of the islands 'I'hose 
who would pursue the subjea t liirther will hncl it well 
and itiifiai ! i.illx disc ussed m I’ss.ixson the Dejiopul.i- 
tion ol McTiiii si.i,” ' whieh has rec entlx lie-'ii pulilishcal 
on behall of the .Me kmc si. ui Mission In this iiistiiu t- 
i\e, .incl null eel xahiable hllle book, a number ol 
r.ssaxs l;\ missionaries, .in anthiopoloaist , .md .idmmis- 
tratixe oltieials mu h .is .^ir ^\ illi.im Mac ^reyor and 
Mr. (' f\l. Woodloid, deal with xaiious asjua ts ol the 
question Ail c one ui 111 atl iiiaitiny much iinjunlaiue 
to the dec. IV of c iistoin as a cause' of the dc'jiojail.it ion 
which is undoubteeilx lakiny place in this aie.i 

'I’he adjustment of mistom when cixilised .md primi- 
tixe meet must inexit.iblx -^ive rise to dilTiciiltv. It 
shc^Lild be the aim of the ruljurjg power to secure this 
adjiistmimt xvith .is little harni,$S jiossible to the social 
orpumisation of the subjc-ct po^lation. Jt is unneces- 
sary to urye that c ertain prae tic^yi cannot Jie toJei.itcd 
under the lule of a eivihsed jttJM'er ffumaii sac rific-e, 

• “ li'.says on the Depopulation of Mel.mesi.i ” Eclclccl by Dr W II. 
K Kiverb i'p. x\-f 116. (Cambridge. At the Uni\erMty Trebs, 1923 ) 
6 s. net, 
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fur example, is a ease in point. It has been usual to 
forbid .such pracTiees entire!)', as w.us done in tlie c'ase 
of suttee in India. Frecjiiently. Jinxvex'er, total suppres- 
sion entails ronst^c|uenees entirely unforeseen. As our 
knowledpe of primilix'e peoples opoy^s. it hec'omes in- 
rreasin;;!) tqip.irent tli.it il is diffieult to inleifcre with 
one clement in custom without affc’c'tine, the whole. 
In Mekmesia, head-hunt in, u and inlertrihal wars have 
heen supjiressed 'J'he rc'siilts haxc' beem serious. It 
is not merely that these forms of activilx' hax'e cjis- 
appeatc'd, hut with them h.is pame a whole' yroup of 
depcnchnl social actixitu's xvliu h filled the life ot tlic 
Mel.uiesian. .A lu'ad-fumtiny expedition ent.uled the 
pc'rformaiK eota prolonged ritual of prep.irat ion, extc'iul- 
mp oxer m.my iiicmtlis, whu'li bc'pan with the bmldinp; 
ot c.moes. and included at difterc'nt st.iyes m.mv feasts 
and the yxreparations tor them A whole proiij) of 
intcrc'sts, many ot pi.ulual utility ap.iil liom their 

m. im objc'ct, lias thus been c'limmati'd from llu' lues 
ol the n.itixes 

'I'lie kite ])t, \\'. fl K Uixeis. in an inleieslinp 
c'ssav wbuh be coiitiibutcd to the xxork mentioned 
.ibox’c', p.ixe It iis his o|)in!on lhal llu' mosi impoitant 
l.utoi contributor) to tlie depojuilat ion ol Mc'kuu'sia 
w.is psxclioloyii.il. and. in i.u1. that it w.is due to the 
kick ol interc'st in lite which lolloweel ,is a c cuisecjiieiu e 
ol the suppression of ( erlain c lutonis It is mteiestiUL; 
.md siynilicant to note, .is ,m mclic.ition ot the iiuiiort- 
.mc c' ol this side ol the' subject th.U it li.is Ic'd exen .1 
mission.irx to reyiet the sup[)tession of iiilerliibal war. 
1 1 miylit well be worth w lule in sm li c .iscs to c ml l ax our, 
bx substilutiny some luumk'ss elc'ment. sm b as, lor 
c'\.mi[)le. an anim.il insle.id ot .i human xulim, to 
iix'oid tot.d siipprc'ssioii of .1 custom c'mbocixiiiy some 
objee lioiiablc* Ic'.ilmcs ’I'liis siippeslion w,is put 
lotw.ud bv Di Rix'c'rs , but some tinny ol the s.mie 

n. iluic' Is ahc'.idy in ope talion in distric ts m .\ew (aimc'a, 
xxhc'ie tbc' lu'.icht.ikiny picipc'iisities of t'ce n.itue h.UT 
been turnc'd to .ucoiinl amoiiy immals winch pkixed 
haxoc with the women’s pl.ml.itions 

The whole c|Liestic)n is one of c'xtic'iue diflic iiltx' and 
(’om|)l('xit) To those who rc'.dise om responsibilities 
to sii)>je''t pojjul.itions and the import. im e of the p.irt 
file n.itixe should jiki) in the clevidoj)ment of tropic .al 
and snbtrojfic'.il lands, ,my suyyeslion of chanye in 
custom, such as that rc'porled Irom T.my.inyik.i, is 
bip with possibilities of disasliT As a lesult ot past 
experienc'e, it u c dear that e.u li c ase must be dealt with 
on its merits and as it arises ; but the ycner.d prmc'ipk; 
is ecjually dear that it u only bx c'lose and symiiathetic 
stud) ot native custom that it will be possible to avoid 
ac tion which may undermine authority and destroy a 
soc'i.al fabric, upon which depends the continued exist- 
ence of a primitive people, 
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Applied Electricity. 

A Diriunmry of Applied Phvstcs. Edited hN' Sir 
Ri('hard (il(i7cl)r()ok. Vol. II. Fkctnnty. Pp 
Ml + 1104. (London Mainnllan and (o. T.td , 
ig22 ) 63s net. 

[ T IS interestinu, to ('ompare tlie sei'ond \olunie ol 
Sir Rit hard (da/.ehrook’s “ Diitionars ot Ajijilied 
Pli\si's” with the elc('tn( al |)ortions ol older dntion- 
aries Inir example, in P.arlowS " Dn tionarv ot Pine 
and Applied AIatheniati( s ” (1814) it is said th.it “ the 
seiem e ot eleetruity bei ame a ^eneial snhjed of lon- 
veisation ” alter th(‘ dis{over\ ot tlu' “ Le\din \'i.il ” 
In Nidiol’s “ ( yi lop.eilia ot the Plusu.d Si'ienirs ” 
(1.S60) \\e learn that elei trieal seiem e “ h.is spoken lor 
itself to the world as no ottier has" “Witness the 
sinniltaneons disi'overv ot the Leeden Phial and the 
Flei trie shock'’ 'I'hree pradK.il ajijiluMtions ol 
eleetiK ity are en, naiiiel) , the lii;htniny-( ondin toi , 
tlie elec trie teleyiaph, and eleetroplatini: 'I'he last 
IS spei lally ('ominended as heiid “so (ondmi\e to 
the comforts .iml eleyam les ol hte ’’ An examin.ition 
ol the \ohime mi(h‘r re\ie\v will sliow how yic'ath 
our knowledge has been widinc'd diniiyy the hist si\t\ 
years Wi* wcie suite , howc'ver, not to ha\e seen 
the “ Le) den Jai ” mentioned 

The' plan ol tin' du tionarv lollows to a c ert.iin extent 
th.it adopted b\ NkIioI, but the impoitanl sections 
are mm li laiyer In iait. (pule subsl.mti.d books 
could be made ol the sei lions wiitti'U b\ some ot the 
( ontributors besides the impoitant ( ontiibutious 
there' .ire a lew short aitules and main tlellnitions 
ol (‘ItttiK.al (piantitiLs. mai hines. instmmciits, and 
methods 'The abseme ot .in index makes it diflidilt 
to lind out w’hcther aii) subjirts ha\e bei'U omitti'd 
or not 'riiere is a \(i\ ilaboiate name-index, but 
this will be little help even to the oldi 1 plusiiist 01 
elei till i.in, as many ol the mimes will be unknown 
to liim We think that the \ounyer plusuist will 
ha\e (onsiderable dilfKiilty m findiny out what he 
wants lioiibtless, this will lie lemedled when the final 
volume is ])ubhshed. We have not notued ainthim' 
about (‘lei trii tract ion, elei ti ic ship-piopulsion, ( lei Iru 
velm les, liyhtniny ( ondm tois. mtaiw .ind lieipiemc 
(’onverters, elei tiostatie m.uhims, the .itti.u lion 
between eleitnfied spheres, 01 the fixation nl mtioyen 
We take it that .itmospheiie elei tin its will (ome undei 
meteoioloyN in the next \a»hime 

We were yl.id to notice that tlie ( onl iibutors had 
not been h.mdu .ippi'il l)\ beiny (ompelled to adopt 
a riyid nomem l.iture <ind an mvaii.ible set ol s\mbols 
As a rule, those .lyieed on internationalU have been 
adopted. Althouyh c onsideiable use has been made 
throughout ot elementary veetor analysis, there is 
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little demand m.ide on the leader’s know led ye ot 
mathematies Ac.ideniKMl subjects, like sjiheiual 
harmonies and the peienmal “ eleetiihecl ellijisoid,” 
have been omit Ic'd 

Dr Raenei h.is wiitten a usi liil sdtion on alteinat- 
ing-curient instiuments .uul measui I'lnents lli' has 
made a h.ipp\ scleition ol the best modern measur- 
ing instruments Ills desiiiption ol the elec ti osiatic 
watt-meter is spec i.dh good < tc i .ision.ilK his str.im- 
mg alter conciseness le.ids him into in.u i uimcw , .is 
when he s,i\s (p 11) th.ii Ihe toicpu' is iipial to the 
scpi.ire ol the \oIts msle.ul ol btiny int'ieK pioportional 
to that c|U.intit\ I'luie is a mispnnt .dso in the 
ecpi.ition on this p.ige The ailiihs on piimaiy 

b. itteriis, ac c umulators, .md cabhs are good, but the 
l.isc could haw bec'ii exp.indcd with .id\ .int.iye The 
assumption on ]) c)4 lh.it the tlieim.d emissnily is 
independent ol ihc' r.iduis nl the wiic' is leit.iiiiK not 
line, and we doubt whethei the foimiil.e gi\eii on 
p .lie ol gc ner.d apjilu.ilinii 

Mr Albeit (.impbcll c onti ibiitc's .1 c.ilii.ible article 
on elec till. d c.ip.uitv .md its iiuaMiiement lie 
ycntr.iIK ichts to c.ip.icilc .is “ i .ip.u it.im c which 
IS the n.ime the XimiKtins now use, .md be c .dis the 
c ap.u'iU between two (ondmlnis the “working 
c‘a)).i( It V ’’ He clcMiU itioyniscs ihc' difteiencc' be- 
tween two ol tlu \,irious kinds ol c.ip.uite .ind ('.ills 
them bv dilTeient nanle^ In other p.uts ol the volume, 
however, which c.ip.uitv is me.mt is not so c le.ir For 
examiile. under units (p c;4<S). wc‘ rc.id th.it a c'on- 
duc lor whic h h.id .1 ( .cp.ic It \ ol 1 l.iiad “ even though 
(om[)ose(l ol pi. ill's vc'rv close loyethcr would be vc'rv 
Luge” It looks as il conductoi vveie a mispiint tor 

c. tndenser The v.uioiis kinds ol i.ipacitus h.ive been 
(le.nlv dc lined bv'^nomem lature loinimtlec's of the 
Phvsic.tl >coiiet\ and ol the Institution ol Flcctrical 
faigineers On j) 107 loiinnl.v for the c.iji.icitv 
between two iircular jilatcs .md the cap.icitv to earth 
of onc' ot them .lie given , the lormnl.e' aie only 
.i|)])roximations and no limit. itioiis to their .ucur.uy 
.lie given Then v.ilue is the re tore doubtlul VVe 
note mispiinls in lorinuke (27), (so), (s4). and (s5) 

f (iiav's results lor the dielectrie strengths (now 
iisiiallv c.illed tlie elcctiu stieuilhs) ol .111 ,it chile rent 
thicknesses .ire yiven We think that this is a mis- 
leading w.iv ot inteiprc'ting the expel imental lesults. 
It we c onsidei spherical elec tiodes m .or, the disruptive 
voll.iges aie computed m cveivdav work trom tl^eir 
distancT apart and then Mclii, with a m.iximum in- 
ac ( uraev ol about i jic-r c eat FVom these expeiiments 
we would c'onclude that the .issumjition that the 
electric stiength of air vv.i, 27-4 kilovolts per em. at 
25" C'. and 76 Mil. piessuie. whatever the thickness 
of the layer might be, would lead to very approxi- 



596 


NATURE 


[November 4, 1922 


mutely (orrect results in nearly every case. We 
notice that the author adopts Kennclly’s names for 
the ahsoliite unit of electric quantity, capacity, and 
jiressure. We thus ^et the ahcoulonib, the ahfaiad 
and abstatfarad, and the abvolt. As they have never 
been reeo}j;nised^ e\en in Amenea, by any technical 
society or mstitutioiq they arc “ tedinually irregular.’* 
It has to be remembered, however, that all j^mod new 
names are introduced in this wun 

We do not like the phrase “dielcMru (“onstant ; 
It surjirises, at least matheinatici.ins, to find that this 

onstant” varies with tenijierature. Many e\( client 
methods ol measuring lapacityare given, but be^nnners 
would ajiprcc late some little guidan<(“ as to which one 
to adopt in spei lal i uses. 

Dr. Rayner’s ailide on dielectriis will be appreciated 
by engineers, and Mr Melsom’s article on direi t-current 
indicating insliumcnts will be most helplul in the 
test-room ot every lac tore. Mr. F. E. .Smith writes 
an authoritative aiticle on systems of elec Irual measure- 
ments which will he of great value for relerencc by 
subsecjuent wrilcis Dr. Allmand gives a concise and 
excellent desc iqition ot the technical applications of 
clectrolvsis Any one rc'admg the fascinating account 
of the electron theory and its application to spectrum 
analysis, by Sir William Rragg, wdl find it diriicult to 
believe that Rutherford and Rohr’s theories of the 
atom are not substantially correct. In his description 
of ” electrons and the disc harge tube ” Dr. Crowther 
is also V cry c'onvinc'ing. 

Mr. F Iv. Smith gives an illuminating account of 
galvanometers, mcduding verv hcliilul iiiles for choos- 
ing a galvanometer foi a paiticular [Hirpose Mr 
Butterwortli wiiles a valuable acrount of the foimuhe 
used lor mcasiiiiug inductance and gives an excellent 
table lor com))u1ing the nuitiial inductance between 
coaxial circles \\ c miss, how'ever, his own formula 
and that of .Mr. II L Fiirtis for computing the high- 
frec]ucncv mduc'taiic c of paiallcl c ylinclric'ul wiies 
Mr. ('ampbell gives a verv c'omplete account of methods 
of measuring indue t.ince and gives some 200 relerences 
to pajiers on the subjee t. 'I'lie methocl of c'oinpensating 
for the inductance; of a coil shown on p. 402 is not as 
accurate as the author states, a term having been left 
out in the algebraical reduction shown cm this page. 
Mr. Dye, m ” Magnetic Mc'asurements and I’rcjpeities 
of Materials.” has produced a very complete account 
of piodern methods. 

The (jcneral Electric Company gives a very brief 
account oi “ incandescence ” lamps, which is excellent 
so far as it goes. Most readers would like to have 
had further data on tungsten vacuum and gas-fillcd 
lamps. The Americans arc not so reticent. We note 
that the temperature of the tungsten filament is about 
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“ 2300*^ K.” ^ We take it that this is in the absolute 
Centigrade scale and that the K. refers to Kelvin. 
This is “ technically irregular ” ; but there is a real 
demand by engineers and by .some physicists that 
the absolute ('entigrade scxile, which is the one they 
use. he called the Kelvin scale, and we hope that this 
nomenclature will be adopted. 

Prof. Honda gives a thoughtful article on the molec- 
ular theories of magnetism, and we have an account 
of Ivwing’s latest model. Dr. Chree writes a thorough 
and interesting account ol the observational methods 
used in terrestrial magnetism, and Dr. ('hapinan 
desi ribes some of the theories of terrestrial magnetism 
and how far the solar agent is responsible for magnetic 
storms and auroriU. Positive rays are desi ribeil by 
Dr. Aston A description is given of his mass-spectro- 
graph and typical mass spectra are shown. 

The lengthy artide on radio-frequency measure- 
ments by Mr. Dye will be apprei'iated by w'orkers in 
many research laboratories, as these methods are often 
of great value. We are doubtful whether it is legiti- 
mate to assume that the capacity of a coil can be 
rejiresented by supposing that the coil has no lajianty 
and that a ('ondenset ol a certain size is {ilaiccl aiross 
its terminals The formula for the liigh-fr('(]uen('y 
resistatK'e of a round wire at an infinite distani'e away 
from other wires is given, hut the formiil.e found 
recently for more praclu al cases aie not given 

Vi'iy complete ac( omits are given of switi h-gear, 
telegraphy, and telephony, which will be apfirci laled 
by elcdrical engineers \Vc have only space to 
mention the v^ahi.iblc .itiidis on viliration galv'anu- 
meters, wireless telegiapliy, and thermionic values, by 
Mr CamplKll, Dr iuch's, and Prof Fortcsciic. Finally, 
the articles by Prof Kuhardson and Dr Wilson on 
thermioniis, ]\lr Smith-Rose on the use of tlicrmionie 
v’.ilves, Mr. Melsoin on clircd - ( urrent meters, and 
Dr Fiowthei on A-rays, arc of great value 

Under units it is stated that, at I he International 
ElcHtrual (’oriference held m Pans in 1900, the Gauss 
was defined to be the C G S. unit of magnclK' lone, 
and the Maxwell was dcTinccl as the practical unit uf 
magnetic induction It is also stated that if wc lake 
the permeability of air to be unity and to be a pure 
number, the value of the Maxwell is the same as that 
of the Gauss. But the Maxwell is not the unit ot 
magnetic induction densitv. Hence we should read 
in this case that a Maxwell per square centimetre is 
the same as the Gauss. There are several definitions 
of self-inductanc'c given : that appearing on p. 727 is 
wrong, as the self-inductance is the linkage of the 
magnetic induction, and not the magnetic force, with 
the current. In no case is it explained how the linkages 
inside the conductor have to be computed. We have 
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noticed a few oilier slips and misprints. They do not 
appreciably detract, however, from the value of this 
volume, which w’ill be welcomed by all phxsicists and 
engineers. 

Spitsbergen and its Wild Life. 

Amid Snowy ; Wild Life on ihe SpilAwroeo 

Archipelago, lly Seton Goidon. Pj). xiv + 2ob, 
2 maps and 114 illustratams. (London • ('assell and 
Co., Ltd., 1922.) [5?. net. 

A lthough the Spitsbergen Archipelago is only 
six hundred miles from the north jiole, \et, 
owing to its acces.sibihty, due to the influeni'e ol the 
Gulf Stream drift which reaclus its 
western shores, it has been much 
visited in the summer months by 
naturalists and sportsmen, with the 
result its bird-life is better hnown 
than that of a number ot continental 
countries. Us ornithology is en- 
crusted in a remarkable literature 
dating from 1598, which comprises 
no l(ss than 150 ( ontributions, and 
includes Pro! Koenig’s “ Avilauna 
Spil/betgensis,” w'liich from the 
beauty ol its iiuasenbaeh pictures ol 
scenery, and its esrcllent coloured 
plates of lards and their eggs, is 
entitled to rank among the most 
attiailive of bird-books, while its 
letterpress exhausts the histora al 
aspcit of the subjed down to the 
year of its publuation. 1911. 

The latest expedition was organ- 
ised In the Unneisity ol Oxiord, 
and visited the archipelago m the 
summei of 1921 under the leadeiship 
ol the Rev L. C R. Jourdaiii Mr. 

Gordon aKompanied the jwrty in 
the ca])a(ity of jihotographer, and 
heme the mam attrai lions of his 
book he m the wealtli and nature 
of Its illustiations, about one hundred 
in number These are supplementisl 
by a senes of pleasantly written 
chapters wheiein he relates his 
personal obseinaitions and experi- 
ences. The sc lentific results of the 
expedition, howener, will appear m 
due course ; those relating to orni- 
thology are being pieparcd by Mr. 

Jourdain,who is an eminent authority 
on the subject. 
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The most interesting pictures and chapters of Mr. 
Gordon’s book are devoted to the pink-footed goose, 
Brent goose, long-tailed duck, pin pic sandjnjx'r, grey 
phalarope, glaucous gull, and \. 11 ions niMing colonies. 
The chief captures made by the expedition weie a 
number of eggs ol the Ueinule gnosc, c oncermng the 
nesting habits ot which no trust w 01 ih\ inlofc'mation was 
lorthconiing until 0107. when the fiisi I'ggs weie loiincl 
al Spitsbergen by Prol Koenig Lue nests and twenty 
eggs were obtained in 1921, but foi some unexplained 
reason the nest of this bird not )et depii ted -does 
not appear in Mr. (iordon’s m iun though a < hajitcr is 
de\oted to it. 

An interesting account is gnen of the coal-mining 



Fiir 1. — Nc’sliug Rromul of the i’tnk-footed (lonst. Iroin “ tmid biiowy W,^^ll.^ ' 
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industry^ which has been developed during recent years 
in Spitsbergen and now finds employment for some 1300 
miners, looo of whom, some of them with their wives 
and families, remain through the winter. This ( oloni.sa- 



tiG. Kc(t-tliro.itcU |)i\cr on us nc-^t F loiii “ Amid Suo' 

tion has effected some remarkable innovations, among 
others the establishment of no less than eight wireless 
sta|;ions whence messages may be despatched to 
Britain at a rate of fourpence ])er word ! 

The larger mammals, such as tlie Polar bear, walrus, 
and right whale, once extremeh 
numerous, have long ago been 
exterminated, and now only strag- 
glers appear at intervals as rare 
W'aifs. The faunal changes, how- 
ever, arc likely to be much moie 
rapid in the future than in the 
past, since there is now a con- 
siderable human population- -one 
that will doubtless soon be con- 
sideral )ly increased - - and Spit s- 
bergen being a no-man Viand, no 
protection can be imposed, and 
its animal life will sulfer accord- 
ingly. There are thiec character- 
isLic animals in the archipelago 
which are likely to beeoine extim t, 
namely, the reindeer {Uangijir 
platyrhynchui), which is endemic, 
the fox {Cams spitzbergensis), and 
the ptarmigan {Lagopiis hyperhorms). The deer, once 
very numerous and still unsophisticaled, has been 
ruthlessly slaughtered in recent years. The fox since 
the advent of the Norwegian hunter, with his traps and 
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poison, has been almost exterminated in places where 
it once occurred in hundreds. There is only one species 
of fox in Spitsbergen, the two species alluded to by 
Mr. Gordon being colour-phases due to season or age. 

Special efforts were made by the 
' ' * ^ ^ ' "1 expedition to find the ptarmi- 

c' '■ - • gan, the only resident land 

' ' bird, but without success, though 

all their likely haunts were 
visited, including a valley where 
Mr. Gordon tells us in 1920 no 
less than fifty brace were shot 
in a single afternoon by members 
of the Scottish Spitsbergen Syndi- 
cate. These birds must afford 
poor sport, for Dr. van Oordt 
tells us they are so tame that 
they can easily be killed with 
stones. 

The eider is another bird 
that is rigorously and system- 
atically persecuted. Enormous 
’ numbers of its eggs arc annually 

taken for food and down is col- 
lected from their nests — both for sale in Norway. 
Mr. Gordon relates that one sloop, which had already 
15,000 eggs on board, was still engaged m adding 
hundreds of eggs daily to the hoard. It is to be 
hoped that the rarer and more interesting species 



Piirjik S.itiiljupur on il', nest. I'rom " Aiiiul Snowy W'astes." 

alluded to are also natives of the eastern isles of 
the Archipelago, which arc so beset with ice that 
they are little known, and that thus they may escape 
extinction. W. E. C. 
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The Reopening of Europe. , 

Frequented Ways : A General Survey of the Land Forms, 
Climates, and Vegetation of Wester^i Europe, con- 
sidered in their Relation to the Life of Man ; including 
a Detailed Study of some Typical Regions. By Dr. 
Marion 1 . Newbigin. Pp. xi + 321. (London: Con- 
stable and Co., Ltd., 1922.) 15A'. net. 

A LARGE part of Europe is again open to the 
traveller. Dr. Newbigin, president of the 
Geographical Section of the iiritish Association this 
year, does well to direct attention to the frequented 
ways, and her book asks those who follow them to 
adopt an appreciative outlook, casting off the insu- 
larity bred among our western isles. Insight into the 
relations of nature and man in Switzerland is not to 
be gained by selecting hotels where an English chaplain 
is on the staff. Dr. Newbigin has evidently suffered 
in this matter, and she remarks (p, 165) that the 
Catholic religion has the advantage “ that no particular 
form of dress is imposed upon the worshippers.” Her 
appreciation of the unconventional might have made 
her more tolerant (pp. 1 and 163) of “ the superior 
person ” who has been driven from anglicised Grindel- 
wald to Japan or the New Zealand Alps. If she thinks 
that these fields are reserved for the prattling millionaire, 
let her consider Mr. Ralph Stock’s exquisite little book 
on the voyage of “ The Dream Ship ” (1922). and see 
how the spirit of the Elizabethans may still carry our 
island-folk, both male and female, across the viewless 
seas. 

Dr. Newbigin rather overlooks the value of a con- 
tinuous travel ^e of a land-surface by the jicdestrian, 
the cyclist, and the new users of highways that havn 
not been so frequented since my lord and my lady took 
their own carnage into France. Automobilists are 
not always mere diffusers of dust and lulirication- 
odours ; tiiousands are ready to respond to a training 
in history and geography. Dr. Newbigin conducts us 
inevitably by railway, and it may be noted that her 
information as to lines in the Eastern Alps is not entirely 
up-to-date. If, moreover, she prefers Basel, with good 
reason, as a place-name, why does shi* write Berne, 
St. Gothard, and the purel) English Bot/en, which 
should now, we presume, become Bolzano ? Slic goes 
so far as to discuss (pp. 37 and 42) the merits of various 
tunnels through the mountains ; these, after all, are 
the freciuentcd ways. The Gazette of the Cyclists' 
Touring Club for August 1922 will show her, however, 
that even the Arlbcrg road is not forsaken. Again, in 
her essay on the Scottish Highlands, we should like to 
hear more of the pedestrian who travels across the 
glens as well as dowm them, in his attempt to realise 
their “ relation to the life of man.” - 
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The author seems carried away at times by a certain 
vigour of self-expression, as if she had been caught in 
the swirls of “ the revolt against civilisation.” On 
p. 48 she writes, “ latitude is onl)' one of the factors 
wEich influence climate,” and stylos this “ current 
geographical slang.” Throe pages on, she tilts against 
“ latent heat,” surely a very innocenj; antagonist. 
Again, has geographic environment moulded ” the 
ferocious individualism of the Scot ” (p. 261), which 
causes him to charge as much as 2s. 6 d. for a belated 
breakfast on a winter’s day ? Is not this seeming lack 
of ho.spitality to be ascribed to the advent of tourists 
from the south, by way of Edinburgh, into the quiet 
of his ancestral wilds ? Do we not remember how a 
cotter’s wife was on the look-out for us one morning 
with a gift of oatcake, lest we should go hungry on a 
twenty-mile track under the Paps of jura; or how a 
poor fisherman forced a tepid meal upon us, with the 
remark, “I should not like you to pass this house”? 
This is liow the loneliness ol moor and island have 
really affected the Gael of the old stock, despite the 
clan-animosities intensified by sciliision in the glens. 
Dr. Newbigin is at her best, and thus at a high level, 
in dealing with the influence of climate and land-forms 
on European vegetation. Had our military organisers 
known as much geograplry as is compressed into p. 55, 
the “ mediterranean climate ” would not have wrecked 
a band of gallant men sent up into the snows from 
Salonika. 

Dr. Newbigin’s photogroiihs are a change from too 
familiar .scenes. She gives us, for example, the vine- 
clad iDcrgolas of Domo d’ Ossola and the deforested 
slopes above La Grave. She ('ortamly did not reach 
the latter spot by railway. In tlui Italian chapters, 
while seeking to be modtaate, she eannot conceal a 
genuine hate of Venice ; and, wlien she justly charms 
us with Ravenna, she elaborates a contrast that cannot 
be entirely sustained Did tlie Goths consciously 
embrace the creed of Ulfilas because his homoiian views 
provided a religion lor “ Irec men ” ? We are puzzled 
by the intricacies of p. 292, and arc not going to allow 
so good a geographer to entrap us in the maze of 
Alexandrian controversy, or into a discussion of the 
Virgin enthroned with angels in Sant’ Apollinare of 
Ravenna. It is more profitable to note that the 
explanation given (p. 231) of phenomena at the Solfa- 
tara (onfirms a suggestion recently made in Nature 
(vol. 109, p. 559). 

Dr. Ncwbigiii’s relianc'c on the railways leads lier to 
call (p. 309) the A.ssisi-Foligno-Ortc loop ” an easy 
route ” to Rome. The alluvial infilling seems to have 
made her forget that she is running upstream past 
Monte Subasio, and that clever engineering was 
, required to get back from Spoleto by the gorge of 
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Nanu to tlic Tiher. licrtarclli’s “ Guida itincrana del 
'l’ouim;j Club italuino,” route 180, puts the true aspect 
ot this dissected country before the geoj^iaphic tourist. 
Su( h tourists will receive niuth enroll rugeinent from 
the liroad views of western lands provided in the liook 
before us. Perhaps in another volume the author will 
show how intensive studies of eriual value may he 
carried on 1)\ easy deviations Irom freejuented ways. 
'I'lie piazza of Todi, 1350 lect above the sea, Foix on 
the Ari6|<e, ^uardinp^ one of the few passes into .Spam, 
or Radstadt, tinkling with cattle-bells, on the high 
pastures of the 'rauern, may serve as epitomes of their 
regions and of the re.ution of environment on man. 
liut Dr. Newbigin certainly does not need suggestions. 

(Ikknvillk a. J. Coi.E. 


History of Astronomy. 

Ilistoire lie r A'^tnnwmie. Par K. Doublet. (Encvclo- 
pedie scientificiue.) Pp. 572. (Paris : G. Doin, 
T()22.) 17 francs. 

I N his first chapler the author passes in revdew the 
principal works on tlie history of astronomy, 
beginning with Weicilcr’s liook and ending with the 
great work by Duhein on the rosmicad systems. Of the 
valuable hooks of Grant and ,R. Wolf, only the titles 
are given, and scvcial ofneu’s are omitted altogether 
Of monograiihs, only Schiaparelli’s first two jiapers are 
mentioned. This is natuial enough, sinc-e there is 
plenty of evidenc e that tiie huthor is cjuite unarciuninted 
with the rich literature of memoirs and short papers 
on the history of <istronomy whicdi has appeared within 
the last fifty vears WhcTiever a fac;t is not mentioned 
by Delambre, Duliein, etc , it will be looked for in vain 
in M. Doublet’s pages, and whenever fresh light has 
been thrown on any suliject since they wrote, he is 
not aware of it. dake, for example, the paragraph on 
Hipparchus. We are told that his diopter was in the 
Middle Ages called a Jac ob’s staff , in reality the former 
had a cursor with a round hole in it, and was used only 
for measuring small angles sueii as the diameleis of 
sun or moon, while the latter was shaped like a (_ros^, 
with the shorter arm movable (on jj. 1 S2 the invention 
of the baculus is eorres lly attiihiited to I.evi heii Gerson 
of Avignon, as ifuhem had also done). The star of 
llipparehus is compared to the new star of 1572, 
w'hercas there ean he no doubt that it was nothing but 
the comet of 134 n.c. The star-catalogue of llip- 
parcfius is said to contain 1025 stars and to have been 
handed down to us by Ptolemy^ but it lias been shown 
by Boll that the catalogue ^j^ably contained only 
about 850 stars, while it i.s universally recognised 
that Ptolemy’s catalogue is i^t a mere reproduction 
of that of Hipparchus. Next it is stated that Hip- 
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parchus put the solar parallax equal to 3'; it was Ptolemy 
who did that, whereas Hipparchus said that it was at 
most a minute and a half. On the same jiage we read 
that Hipparchus determined the principal lunar in- 
equalities with admirable precision. Ilijiparcluis knew 
only one inequality, tlie equation of the c entre ; hut 
that is, perhaps, a slip, as it is elsewhere (p. iro) 
mentioned that Ptolemy discovered the evection. 

The most valuable part of Duhem’s work is lii.s 
aeeoiint of Latin astronomy m the later Middle Ages, 
as he w^as alile to make use of many manuscript sources. 
M. Doublet has done right in quoting him largely , Imt 
here, as everywhere else, the consequences of never 
referring to the original sources are evident Duhem 
gives a very un.sati.sfactory account of the planetary 
system of A 1 Betriigi, which was very much discussed 
in the thirteenth century both at Paris and at Oxford. 
The account of it by M. Doublet similarly misses the 
most important part of the system. Tn the same way, 
the account of King Alfon.so and his Tables rejiroduces 
all the old misstatements which have been refuted long 
ago. The tables were not published at the time of the 
King’s accession, but some twenty years later, and no 
change was made in them as regards prec ession ; they 
were not prepared by a ‘'numerous commission,” for 
it would have liccn necessary to raise the dead, since 
the alleged members oi that Royal (ommission lived 
long before King Alfonso’s time. The “ Tibros del 
Saber” were never translated into Latin, .irul were 
iiuite unknown until they wete at last jirmlecl some 
sixty )t‘ars ago. and the last edition of the table's was 
not punted then, hut in 1641 

The aiithoi’s account of the" progress ol .islionomy 
from the end ol the Middle Ages lo the time ot Newton 
does not differ much in extent or cjuahtv Irom the" 
earlier chapters \Ve have only sjiacc' to dirc'c t atten- 
tion to a mi.siincler.siancling on 25 wilh rc'garcl to 
Kepler’s work on Mats What pioduced eirois of 8' 
was not the use of the Tychonic system (lor that, of 
('()urse, made no clilTerenc'e whatever, being merely the 
C’opernican svstem with the origin of co-ordmates 
transferted to the eaith), hut the use ol an exccntrii' 
drcle with “ bi.sectc'd exceiitiK ity,” aftei the manner 
ot Ptolemy. 

Having found the first two-thiids of the liook rathcT 
disappointing, we are glad to say that the chapters on 
French astronomers m the eighteenth and first half 
of the nineteenth century are very interesting and 
pleasant to read. They do not go into details as to 
the work of tiiese astronomers, any more than do the 
earlier chapters, but they tell a good deal about the 
Cassinis, the Maraldis, etc., down to Arago and Lever- 
rier, which will be new to most readers. 


J. L. E. D. 
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Our Bookshelf. 

How to Measure in Education. Hy Prof ^V. A McCall. 
Pp. xiii + 416. (NTcw York- The Macmillan Co.; 
London ■ Macmillan and ( u., I.td , 1022.) 159. ncl. 

In the work under notice an attempt is made to show 
that everythin;; in education must submit to statistical 
measurement or be condemned as worthless. Fourteen 
theses in jiraise ot measurement are blazoned in laii'c 
type at the outset. One of them states, “ To the extent 
that any goal ot education is intangible it is worthless ” ; 
as this IS given not only the dignity of capitals but also 
the embellishment ot inverted commas it presumably 
conveys some meaning to the author. Education in 
this book means a lew of the elements ot instruction, 
such as reading, writing, and the mec'hanical jiarts ol 
arithmetic and comjiosition. An elaborate analysis 
is given ol how to diagnose delects m reading, <md 
ignoring the analysis, we are told that " there are more 
lailures due to failure ot mlerest than the world 
dreams of.” 'I’he s( hoolinaster who has important 
tasks in cdmation other than those of leaching mechani- 
cal elements would greatly value some help m measuring 
the interest ot his pupils, but will ask m vain. The 
importance of (arefully tramed instructions m giving 
tests is rightly stressed, but w'e are told that siii'li 
“instructions should equalize interest.” 'I’o accom- 
plish this the ])U})il must, apparently, be told how 
important it is to cio well in a test. If he is relractory, 
or keen on other things in school besides tests, the 
advice may not be effective. Master.s, howewer, are 
m a worse plight, lor the tests are used not only to 
measuie the pupils, but also the teaching and the 
tcac'hers ; and that lorm of measurement is said to be 
ot most sc'rvice ‘‘which does not require a jirevious 
ac(]uaintan('e with the jiupils ” 

The most v^aluable pait of the book is that conc erned 
With “ scaling the lest,” as it shows the large amount 
of statistu.il treatment necessaiy to pri'paie a suitable 
test of skill. A useful suggestion is made lor fixing 
a single common unit of measurement for .ill mental 
scales for elememtary schools, namely, .some function 
of the variability of pupils ot twelve }e.irs. The 
standard deviation of pupils of sixteen >ears is also 
suggested as a unit for mc^asuring older sc holars. 

The final section of the book deals with t.ibular, 
graphic, and statistical devic'es Each part has a 
usehil studenis’ bibliography, but it is strange to ncite 
the omission, in a work of this nature, of all reterence 
to the wiitmgs of Udny Yule, from whom the student 
of statistical methods will dcTiie more real lic-lp than 
from any of the authors quoted. 

Fruit Far nil III' : Practical and Sneiitific for Cotnmercial 
Fruit (iro2eer.\ and Others Py F 11 . 1 bxqier. Sec ond 
edition, Keviscd and J'.xteiided Pj) .xxni 1212 
(lamdon The Lockwood Piess, it>2i.) Os. net. 
Within the limits ol two hundred pages Mr. Hooper 
has aimed at the produc tion ot a text-book of triiit 
farming under Ihiglish conditions. After a brief 
mtrodiic tory secTion on the training of the prospective 
grower, he deals in succession with the cajiilal rec|uirc'd, 
the selection of suitable land, the law m relation to 
fruit farms and market gardens, the laying-out of 
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plantations and orchards, and the cultural det.uls and 
co.stings of the more iinpuitant hardy fruits of this 
country. The later chapters arc concerned largely 
with tlie more scientific aspects ol the subject, sucli 
matters as soils, mamiring. msec t .mcl fungoid pests, 
and spraving and other lonns of diM.ise-c ontiol in turn 
receiving attention. Abo indudeil are bind histoiies 
of many ol the well-known v.iiK lies of ajqiles, pears, 
plums, and c-henies The nmneious interesting and 
economic'allv important problems relating to pollination 
and tertihsation and the setting ol Iruit are biielly 
considered and the author is .ible heie to jirovide dat.i 
fiom Ills own investigations The' volume is c ompleted 
by several sections dealing with spi-ci.il points of a 
puiely commercial char.ic tei . .is, loi ex.miple, the 
ni.irketmg of fruit and book-ke eping. 

Many chapters have been c ontributecj bv sjiec ialists 
and present m an abbreviated loim the results ol rcccait 
research A large jiait of the volume h.is m fact been 
1 rc‘-written siiu'e the fust edition and brought iip-to- 
d.ite. With these altei.itions .ind sonu' uselul additions 
the second edition justifies it^ .ippe.uaiue 

fn a work of so small a coniiciss, wlm h sec-Ls to stand 
as a tc.xt-book of its subjc'c t. the selection of matter for 
mc.lusion c-alK lor carelul disc nmiii.itic)n It is open 
to some critic ism in this ic-spcc t and .dso lor ocrasional 
repetition. Printers’ etrois .iie not inlrcqiient in 
certain chapters Mucdi of the mform.ition given on 
ec'onornic points is not readilv .u cessilile elsewhere, and 
it is m this direction jirobably that the volume wall 
prove to be of most service to its leaders 

E'lrst Lessons' in Practical Pioloi'y Py Iv W. Shaim. 
Pp. \v + 2s 6 (London' tl. Pell and Sons, Ltd., 
1922 ) 5A 

Mk. Siiann’s endeavour to provide a course of biology 
suit.dile for lower fifth lorms, and within the means of 
the average sc hool, is not entirely satislymg Rightly 
he relies on plants for the evjXTimental w'ork, and on 
both plants and animals, enijihqmg them in alternate 
• hapters, lor the observation.d. Put exiieriments on 
plant jihvsiology are not le.uhed until chajiters 16 and 
17, and by tiiat time the luecedmg lessons h.ive 
incidentally given the very information which the 
c'xperiments should surely be intended to enable the 
[Hipils to discover tor themselves There are good 
chapters on variation and heredity, soils, insect pests, 
and other topics ol general biologaal interest; but 
neither with plants nor with animals does the author 
make the best use ol liis material as a means of educa- 
tion and of training the powers of observation and 
reasoning If he dis.ipproves of the heuristic inethcxl, 
he should at any rate mdic.ile the evidence on which 
conclusions as tc) homologies are based, and not be 
content with meie statements 

Apart Irom general c onsideialions, sentences are in 
several mstancTs laultily composed ; and there is a 
huge number of actual errois : c ,g. ” l.ilse ” fruit* arc 
wrongly defined ; rose-hijis will germinate without 
passing through the digestive tr.u t of an animal ; ro.se 
stamens are pen-, and not cfiigynous ; Urtica urens 
has not a creeping stem , the bir.mious ajjpendage is 
not the primitive form of crustacean appendage ; the 
tekson is not a .segment ; the abdomen ot Plow'fiy does 
not exhibit respiratory movements ; the embryo in a 
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seed Is not simply the plumule and radicle, but includes 
also the cotyledons — we have not exhausted the list of 
inaccuracies. ‘ 

Many of the illustrations are the work of boys at 
Oundlc School and are <jf creditable draughtsmanship ; 
but for teaching jiurposes we prefer outline with a 
minimum of shading in order that significant features 
may receive /lue emphasis. 

The Discovery oj the Circulation of the Blood. By Dr. 
Charles Singer. (Classics of Scientific Mctliod.) 
Pp. x-f 8o. (London ; 0 . Bell and Sons. Ltd., i()22.) 
i^. 6 d. net. 

Tins is tlie first of a new scries entitled ‘‘ ('lassies of 
Sc'ientific Method,” and whets our apjietite for its 
successors. 'I'hc series aims at providing in convenient 
form reproductions of the great masterpieces of science, 
together with an account of the action and re-action of 
ideas whic'h, through process of time, led up to the 
crucial experiments earned out and described by some 
great master. This account of Harvey’s discovery of 
the circulation of the blood is excellent. The first 
chapter, in language freed so far as is possible of 
technical terms, dcsc.ribes tlie structure and function 
of the circulatory system as we now know it- a modifica- 
tion of the paragraph on p. 8 dealing with the relation 
of carbon dioxide and hoemoglobin seems desirable — 
and contains a edear diagram. The subsecjuent cliapters 
set forth in words and by illustrations the ideas lield by 
the ancients regaiding the vascular system, and how 
the Renaissance of the fifteenth century and the work 
of such men as Leonardo da Vinci, Servetus,and others, 
culminated in Harvey’s great discovery, of whicdi a 
detailed and most interesting ac'caiunt is given. 

Laboratory Exercises in Inqrgamc Chemistry. By Prof. 
J. F. Norris and Prof. K. 1 .. Mark. (IntcTiiational 
Cliemical Scries.) Pp. x-f548 (every second page 
blank), (London : McGraw-Hill Publishing Co., 
Ltd , 1922.) 105 . net. 

The first question which must be considered in con- 
nexion with a book of this kind is the class of students 
for whom it is intended, Tlie preface indicates that 
it contains a fust year’s c’ourse for students who have 
had “ a good training in chemistry m the high school.” 
It is unsuitable for such students in Isngland, as many 
of tlie experiments would already have lieen done at 
"school, .and many of the remainder would be regarded 
as too difficult fur Intermediate .students. The “ In- 
ternational ” character of the book is theiefore open 
to question Althougli the book is not suitable as a 
students’ manual in Ihiglish colleges, it should be very 
useful in suggesting experiments to teachers, both for 
lectures and lor Icboratorv^ woik. Many ot the direc- 
tion^' are given m unnecessaiy detail for students of 
average intelligence : how to light .1 Bunsen burner, 
fcir example, and tliere is a good deal of repetition. 
The blank pages aa' included in the pagination. 

• 

A Text-hook of Organic Chemistry Hy Dr. A. Bcrnth- 
sen. New edition, re\isecl to date, by Prof. J. J 
Sudborougli. Pp. wi + poS. (London and Glasgow : 
Blackie and Son, Ltd., 1922 ) 125. 6c/. net. 

Beknthsln’.s text-book, in its Ifiiglish tr.anslatiun, ha.i 
proved of great value to students. It is thcrelore 
satisfac tory to note that the new English edition has 
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been carefully revised and large sections dealing with 
important recent advances in the science added, as 
well as numerous small supplementary paragraphs in 
the old text. For a book of this character the minor 
errors noted are surprisingly few, and arc obvious to 
the reader. One important omission may be noted : 
on p. 78 it is stated that methyl alcohol “ acts as an 
intoxicant like ethyl alcohol,” without a word as to 
the very deleterious physiological action of methyl 
alcohol. The printing and get-up are excellent, but 
the binding is too weak for students’ use. The 
moderate price of the book, as well as the clear 
and accurate character of its c;ontents, will ensure its 
continued popularity among students. The very full 
references to physical properties make it also a handy 
book of reference in the laboratory. 

Plumbers* Handbook. By Samuel Edward Dibble. 

Pp. IX + 629. (New York and London: McGraw- 

Hill Book Co., Inc., 1922.) 205. 

The author of this handbook has had the co-operation 
of several well-known American professional men, and 
the result is a veiy valuable compendium relating to 
plumbing, sanitary arrangements, gas-fitting, heating, 
etc. The book is ecjiually suitable for the practical 
man engaged in carrying out schemes, and the student 
who is learning his business. Of special interest to 
the British reader is Section 14, dealing with codes, or 
byelaws, as we should call them. These are extremely 
suggestive, and if carried out systemaliciilly in the 
United States will excite the envy of many British 
workers who have still to endure primitive sanitary 
conveniences. There is so much of value in this section 
that it is impossible to quote any of the points in a 
short review. 

Science is not neglected in this voIuiik', and there are 
sections dealing with metallurgy and ('iiemistry. 
There is also a section on elementary mathematics ; 
we think that tlie arithmetical rule for cube rout (p. 
511) might have been omitted, especially as logarithms 
are dealt with on pp. 508 and 509. The liook can 
be strongly recommended to all connected with 
.sanitat ion 

Diptera Danica : Genera and Species of Flies hitherto 

found in Denmark. By William Liindbeck. Part VI. 

PipiinculideE and Phoridce, Pp. 447 1-137 text-figs. 

and index. (Copenhagen : G. IL (' (iad , London : 

Wheldori and Wesley, Ltd., 1922.) 

All students of the order Diptera will welcome the 
continuance of this wholly admirable treatise, it is a 
model ol what a laumstic work should be and, unlike 
so many volumes of a similar natuie, it aho includes 
a useful summary of existing knowledge of the meta- 
morphoses and habits of the insects will) whidi it deals, 
I’lie authnr has also wisely added the dates of capture 
of the various .species; elemental y faits ol tliis kind 
are so often omitted from faunistic works that the 
reader is usually left with no idea as to when a [larticular 
species is likely to be met with. Ot the two families 
dealt with in the volume belore us, the Pipimciilidie 
include 25 Danish species out of about 75 palaiarctic 
representatives, and the Phoridae include 210 Danish 
species out ot a total of about 335 from the whole of 
Europe, The work is well^^l^tecl, clearly illustrated, 
and written in e.xcellent En^sh. 
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Letters to the Editor. 

\The Editor does not hold himself respomible for 
opinions expressed by his correspondents. Neither 
can he undertake to return., or to correspond with 
the writers of rejected manuscripts intended for 
this or any other pati of NATURE. No notice i<i 
taken of anonymous communications.] 

Action of Gutting Tools. 

Prof. F. G. Coker has been good enough to send 
me a copy of his paper on llie above subject, together 
with the discussion which followed its reading before 
the Institution oi Mechanical Engmecis I will 
(with your permission) take this oppoilumty of 
thanking him and of adding a few remarks to my 
letter to Nature of August 26 of this year 

I had not, when that letter was wiittcn, a copy of 
the Proc. R.S paper of 1881 .it hand, and was not 
‘certain as to how far the expciimental processes 
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I'ic. I — iJirtRiaiuin.ilK ^k(1(li to ‘how llio u lion of ilvnaiiioTiu ter U‘<a foi 
mcMsiiniii; ttiL loiic on tool, 1 ind 1' liuiii; tin len'.ioii-, of flu tw<i 
p.irE ol tin.' (liiviiiK In It I Ik Iokk ntinn on tiu sliding hii I'l 
i(T T ) Ihis u h.iliiuid ]»\ till' (‘\linnnii of the nuKo 

the movenirnt ol tht h n , in ( ..n|uiK turn with Iho known di.inn li i ot 
tlie woik, (vvlun ioiie<l(d loi IIk fiution ol the i>iillev. iK ) a 

nK'.euK of till lone a* hnn on the tool 

pn'ccding its pioducliuu were desciibcd On re- 
reading, however, 1 see tliat the experimental pail 
was omitted, and 1 may here state that the force on 
the tool v\as measmed by a dynamometer of the type 
shown diagrammaticallv m Fig t, and that it \i.»s 
found that lor cuts ol simil.ir settion fhe force 
required was very nearly piojioition.il to the tioss- 
section of the striji removed I his ol couise is 
equivalent to the statement that the s.ime amouul 
ol wfuk will remove the same volunu' ot material 
whether the shavings .iie Itmk ot thin, juovided 
that they aie simd.ii 

This dvnamoineter, whicli iccoided (Ik force 
automatic.dly on paper moving with .i \(‘loiit\ 
proportional lo tiiat ot the cul, woiked sati'ilfictoidv 
when the culling qiei'd was sui(abl\ thosen, though 
I should not use the same pattern wane 1 again to 
embaik on such m\ eslig.itions 

The mateiials on whnh the cxpcnmenls were 
made included, besides the ordm.iry nudals, others 
easiei to de<il wnth in a lathe worked by loot, and 
of these clay was lound to be the most useful, for, 
according to the state of dryness to which it was 
brought, its behaviom under the action of the tool 
could be made to resemble that of any sort of metal, 
hard or soft, an l <it the same time cuts of easily 


measurable thickness could be taken with compara- 
tively small forces. 

While referring to the subject of material, I may 
mention a matter which seemed to me rather sur- 
prising I wished to sec whether it would be possible 
to face up a speculum casting m the lathe in order 
to .save time m the preliminary grinding. Speculum 
metal, as is well known, is very brill le, but by taking 
a broad cut of extreme thinness with a dead-hard 
steel tool, continuous shavings w'eio produecd which 
looked like ribbons ot grey salm. If was only while 
the edge ol the tool was jicrtcet that the cut was 
satisfactory, and this conddion larely lasted long 
enough to cover a specnlimi two inches m diameter. 

With regard to Prof. Coker’s jupei, the only 
objection I hav<' to make is that it has no reference 
to the action of eultiiig tools Tlu' jiolansed-mtcr- 
fcronce bands arc ovulimcc ot (d.istie strain 'I'licy 
might be iiuimtained mdetimtely when the tool was 
stationary if the .ijiphcd force w.is just insufficient 
to pioduce further rnptun', and would disappear 
when th.il ioice was rcmovcfl 

The elastic deformation, though mtcioslmg, has 
nothing to do with the special ae lion ot llie tool, 
the essential function ot wliieli is to caust' dcslruclive 
strain llironghout a small legum near its edge while 
having no permanent ettecl on the body of the work. 

The real interest m the action ol .i cutting toed 
is confined to the plane Ail (log 2) along which 
dcstrucfivc shear lake's 
place and a very short /■ 

length of the mateiial / \ 

which forms the shaving I ' \ 

-—together with that part / y . 
ol the tool ill contael / yo" , y V 
with it • / ’ ' 

I'hc mtornal structure ol ^ 'k'/'k'A 

a shaving closely lescmbles ^ ‘/'-''k' /' k'k/, I 
that of slate, the piTiicipal | ' fk '/ '''y''''y////k'//\ 
jilane ot cleavage being " ' 

JiaiallcI te.) AJ 3 ejf J^'lg 2, 1 it, 2 - Action of .idiUing tool, 

and the angle winch this ‘-'lowiiig tlic priiioi).ii and 
plane makes with the direc- " ' 
lion of the cut is modified 

by, and may be said to dejie'iul on, the angle winch 
the face ot llie fool makes with the same direction 
and the mutual loeriicicut ol friction between the 
tool and the material e:>n winch it ope'rates 

The action ot the tool is always ehscontmuous and 
quasi-jienodie , the jicnod be'iiig determined by the 
travel lecpnred to extend the' destructive shear from 
A to B 'the jic'uod, tln'ieiore, is proportional 
(among othei things) to tlie dcfith of the cut 

Fiom this it may be see'ii that, m addition to the 
prmcijial planes ot clcav.ige, se'eondaiy and slightly 
dillcreiitly luelmed elc'avages occur beioic the 
shcaiTug across AP> is complete ’1 his was well 
shown in the pohslu'd and etched sections^ referred 
to m the r88i pajier, .iiicl can also be* recognised in 
the aceompanymg photogiajihs (Figs, j and 4), 
thou,i;h iioi quite so eleaily 

The uoimal force on the teml diumg each jicnod 
tends to expand (like iivc't he. ids) the base of the 
str.it.i which pit'ss ag.inist it, .iiiel tins action causes 
the shaving to cuil the iiiclional loice (j)arallel 
to the f.iee ot the' tool) te'uels, on the other hand, to 
di ig the base of stiata towaiels the cutting edge, 
and thus to keej) the shaving str.ughl 

The shape of the cross-sec tions ot a shaving is often 
lather jX'culi.ir, but is a delinitc' lunctum ol the shaj^e 
ot the tC)ol and ol the properties ui the material from 

‘ The c.irliest .'ipjilK.Uion of “ c tilling ” lor the purpose of rendering the 
structure of a meUl VKible w.h, I suppose, the “crowning" ol twisti'd 
gun-b.'irrelb, etc. 


o 2 - Action of .1 (iitling tool, 
showing the prineip.il and 
s( ( ondaiy planes of ( leavage. 


on, the angle winch 
h the same direction 
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,, ,, Mil II inci\ l)t> dciincd shortly as the 
, Ihr |)I.IIIC o1 Ihi' section of the line 

III! .ire, I ol (lestiiietn-e bliear fins Ime 
V'lll !)(' Ill acKam c of the face of the tool by a distance 



i'K. 3 - ShaviiiK friitu .1 lilmk of pii.ilfni \t Hi' U mix 1 itiiri .it whiih 

IIh till ttxik [tint-, till ii.irUliu biluvte iini' li lilt i s.implf ut t.ist 

iruii 

l''ia 4 Loiinitudm il '.(■(tioii of siiml.ir sfiaviiin llii |)ii,tllin sli.ivmj,' 
w.is oiiibiiMiil 111 so ip, sec tioiii'il m i imt lotoiae, .tiul niuiiutetl m 
L.isloi oil 


pro|)()rlioii.il to the Ihickiiess ot tlie cut at the point 
under consideration (sec log 5) 

The shaving is always slKivtcr than the lenpitli ot 
till' cut iroin winch it was laki'ii, and it a and 4 ari' 
respectively the angles whicli the jinnciiKiI ])l.ine ol 
eleavaf^c and (he laec ol llie tool make witli the 
noinial to the smlai e ot 
(he i ut, it IS e.isy to see 
that Ihe latio of the 
lengths iscosa/sin (a 1 fi) 
Luhrieatioii lias an 
extraordinary ellect in 
(lie ( iitling of certain 
m.iterials With br.iss 
and gun-metals no hibri- 
eation is rcipnicd, but 
I01 steel, and .ilso for 
sueli metals as soil 
copper and pure ahmim- 
lum, clean ciitlmg is 
impossible without it Crlass cutting with steel tools 
also lequiie.s a lulu leant, for whieli purjiose turpen- 
tine or petroleum aie gem'ially i lioscii 

I icinembei, in a correspondence with Sir G (r 
Stokes on this subject, mentioning that even the 
jirescneo ot turjientme \aponr had a noticeable effect 
There can, I think, be little doubt that films of 
lubricant (ot moleeulai tbu kness it may be) pass not 
only over the actice pait of the tool, luit also pene- 
tiate along the jil.ines ot cleacage m the sh.iving 
itself A Mai i 01 k 

() Ikiiing ( lesient, b'xetcr 



One Possible Cause for Atmospheric Electric 
Phenomena’; A Reply. 

Jf Sir Oliver Lodge will turn up Ins copy ol Natick i: 
for January 21, 1904 (Vol hq, p 270), he will find 
that I made Iheic the identical suggestion foi the 
origin of the eaith's negative charge which he makes 
m Naiurk of October 14, p. 512. The explana- 
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tion is, however, unsatisfactory for a mimTI 

.So^s; ' 

To maintain the current from the earth into th 
atmosjihcre, it would be necessary for 2000 negative 
electrons fo be sliot into each square centunctie of 
the eait/is surface every second. Hut beta rays 
ionise the air through wJiidi they pas.s, and accorduig 
to recent tlieorctical work it appears that beta rays, 
no matter what their velocity may be, pioduce more 
than |o pairs of ions along each centimetre of their 
p.'ith m an at atmospheric pressure Thus m each 
cubic ccntuuetie ot air near the ctirth’s surface 
.So,(H)o pairs ol loiis would be produced per second. 
Jhil we know from actual measurements extending 
from the eipiatni to the polar regions that only 4 
or 5 are so piodiiced and all these tan be accounted 
lor 1)}' known r.idiafions 

Sir OliM't suggests lliat “ the beta patlitles would 
be magnelieally inveigled towards the poles, where 
they might descend with down currents ” This 
suggestion has been made jireviously, .ind it is easy 
to show that it oilers no way out of the ditlicuHy 
although the demonstration is too long to be given 
heic (i C Simpson 

Oitober 17 


The Green Ray at Sunset and Sunrise. 

In N'VILikf. of Octobei 14, p 514, Prof Alfred 
Porter maintains that there are two distinct pheno- 
mena wdiich go under the name of the green dash, and 
that tlie one most usually seen is an aiti'V image m an 
('}e fatigued by the red light of the sun I have 
seen the gieoii ray many times in this coimtiy and m 
tiu' tio|ncs, .md tiie jihenomenoii as 1 have sei-n it is 
always exai-tly the same, 1 am (pule lonvmccd m 
my own inmd lhat it is not due to eye f.itigiie, for the 
appearame at sunrise is precisely the same as that at 
sunset , 1 liave seen it a number of times rit suniise, 
and the lust time 1 evi'r saw it w.is at sunrise when 1 
was not looking out fur it 1 have', moreovc'r, examiiu'd 
the setting sun with bmoc iilars and with a telescojie , 
wdien the sun has very nearly sc't, but befoie the 
appearanci' of the giecn ray piojiei, the iqipcr edge 
has a veiy irrc'gular shajie owing to icfraction etlects, 
sonu'timc's resembling tlami's , the tojis ot Ihc'se 
“ llanics " gradually become bright gu'C'ii and the 
colour spreads dowiiwaids till the w’hole ol the 
minute lemammg pait of the disc bi'iomc's grren 
To any one who has exaimnc'd the green lay with a 
telescope <it sunset, and has sc'cn it with the iiakc'd 
eye at simiisc', it seems inconceivable that it can be 
due to eye fatigue. (' J P Cavf 

Stoner ilill, Petersheld, 

October 21. 


As the green segment continues to be dc'batc'd, 
permit me to jnit a tew facts on recoid 1 have often 
in lvg\pt watched the .sunn.se light descending the 
western hills, and when the cclge of the shadow 
leached me, turned to view the sim 'I'hc lust 
appc'aiance of the sun is a blue segment, changing to 
gieeii, and then to wlnte 'I his is exactly the 
converse of the colours of the snnsel sc'gment , as 
the using light cannot be due to an aftei-unagc, no 
more is the setting hglit Moicovi'r 1 have' never 
seen the green light shift about, as an aftei -image 
doexs, by movement ol the eye , it is always exactly 
on the segment 

Further, 1 often have protracted the sunset blue 
by walking up a slope, and so keeping it m view, cm 
and off, as long a.s 1 go upward. The le.ist distance 
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of hori/on that is effective is about two miles, at 
which tlie change of colour is just visible The “ second 
lihcTiomcnon "of Prof. Porter is the only one which 
1 have seen with open eyes 

W. M, Fiinol'rs PriiuL 


A Broadcast “ Rainbow." 

On ITiday. Septemlx'r lo, T witnessed .m nhno- 
spheiK phenomenon suduiently nniisn.d, 1 lu'luwe 
to merit a record Standing on Oymore 'Oown ne.tr 
Bndgend in tins county (tdamorgan) at j y) i- m .uid 
looking noithwaids across llu- broad \ale lowaids 
file Macbtc'g lulls, Iheic' appesued to me a bioaclc'asl 
lambow roloming, stride lung east and wc'st loi sexc'ial 
miles along tlic' lale The day was c. \c eptionalI\ 
fine, with liiilliant Msibitdy and no tian' of mist 
d'lie t loads wiTC small and scattered, with a distant 
bank of cumnhis l)e\ond the' hills, while' the' coloiiis 
wi'ie clear and unmistakable, co\('iing, bom ic'd m 
the west tc) blue m tlu' east, an angle' ol about littv 
dcgiees '1 hc' height ol m\ point ol \iew was about 
,too tt above' the sea, .ind the' whole apjiantion hung, 
like' a veil ot )mie. immateiial eoloni, at about the 
le\ el ol my e^'l'-., eov ei mg the' elistant hills but w ilhout 
se lei'iiing tlu'ii smalkst parlKulai U ( Me Li \n 
I he' iiotanieal 1 )e[iai t nu'iit, 
rmvi'rsitv^ C'olle'ge, 

Can lift, Se'])tember le^ 


Colour Observations of the Moon. 

I vytsir to plait on iteoiel .i tc'w obsi'ivalious 1 
have maeli' ol the' limai -^nll,te(' sc'c n tliiough eoloni 
filteis, which point to the' pu'senee ol eolomc'd light 
ol vailons sh.iele s ii'llieted iioiu dilltie'iil pails o| 
the moon 

d he light vahits ol v.uioiis ponds ol tlu moiMi’s 
surlaee weie h\ed hy means ol a ])hittonu lei shade'el 
b\' e^oloui -se le c'lis, eoiiespondmg lo similai si lee'iis 
lixc'd to the' c\i'-picee ol the' le'k'se ope' 

( )W ing to the two ihik 1 ( id soni e e s o| Ilghi , c !('e Ine 
light in one c<is(' and tlu hm.ii lais in the ollui, 
anel also owing to atmosphiiU' e hangi.s, the' two 
se'ts ol (liters had to v.uv e onside r.d>l\ in eoloni, in 
oiek'i to produec tlu idenln.d colour impie.ssion een 
the' e'V (' 

I'ol the' le'lc'se opn e'\f' pli'ee I liu'd the lollowing 
i-oloui se leeiis tliionghonl tlu'si' obsc'i v alioils 

1 kc'd lit .ippidX (lyi } d < nth - me tie " w.ivi length 

(.d)-.ni bnig pKie lie ,dl hut 
led 1 ,i\ ^ and a 111 1 le \ e )l<iu) 

2 (iii'eii ,, ‘^l/jwavt length (ahan lung all but 

giei'ii and lilue lav'') 

t Niolet ,, 4 1 20 w ,i\ 1' h ngl Ii (onl\ .diaeihing 

\ e How ia \ s) 

Pol the ])holomctvi 1 used \ar\mg eaelouis (.ueoid- 
mg lo almospluiu conditions), ave'ragmg 

!(/ ol ap]tio\ ()i.;o wave Ii nglli 
h' ,, tt 

ddie area examined w.is the vicinity ot (lavins 
I deti'i mined the light v.due ed the biighlest ^pot m 
ilu' neiglibouihood ( \) through the' thiee' '^cie'e'iis, 
and m the same wav a nnmbei ol edlu'i spots , It, 
the e'.iste'in nisielc wall ot tdavms, ( .ind D. the' 
lloor of llu' eiate'i ])Iaiu , Iv, ilic gicaf valk'v tej the 
west eit C l.ivms , ]', llu' sonlhein slo]ies ol Maginus 

The lesiilt oi the two eibserv alums, Nei I on 
August tr, Ne) 1 1 on October i, l‘j22, was us lolknvs, 


reducing the figures to percentages, the brightest 
spot (A) being t<iken as loo per cent m each ease . 
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In c'xammmg the' .dmve h .t d wdl be iieitucd that 
the'rc' is a ehseiepaiicv legaidmg the' ])omt 1 '), vvhuh 
m.iv be- (Inc to the' (la//hiig biilliaiiev' ol Hus aic-a 
elmmg the' lust obseivalioii Ml the le'mainmg 
liglircs, hovvcve'i, agiec icmatkabl\ well, eoiisideimg 
the ('xlie'iiu' simplu d\ ol tlu iimti miu ids I cmploved 
I lu' I xpennu'ids bud lo show tli.d (i) the' llooi 
ol ( lav ins (also ol koiigoinoid.iims, which I obse'ivcel 
on (tetober l) is ol a mauve eoloni Ihcse aie'as 
ma\ be' basaltic .ind not unlike' some I law. man 
el.de'l pi, mis ol solid l.iv.is ( 2 ) 1 he him Photo- 
gi.iphu.i to tlic west ol llavms has most piobabl\ 
.1 mottled siiil.iee' ol blown iie.n on a blue' b.ie k- 
giomid such <IS coppei Siilph.ite (p 1 he soldllcill 
slojie's ot M.igmus ,lle_' mte ns< gle'i'll, piobahp slic'.lkeel 
with .lie. Is ol the' same snbst.mee ,mel e oloui ol the 
e 1 .dc 1 V .die \ s le e oieled 

It Would be' ol gicat ildejed to suivev .leeiliatcly 
111 this maniui distiul-, me h a-, the eiatci I nine* 

I atci tests woiiM llu'u ekailv show il .mv ch.mge 
could he iceoidcd in these ek'bated .iieas, ,d Ic'.isl 
so 1,0 .IS e olor.ltion m e one e 1 lie d \ h WakIII 

lex) S.mdioid iv'o.id, 

Mosc'k'v , I ill mmgham 


The Local Handbook of ♦he British Association. 

lx \ V n KC of ( )i tolu'i 2 1 , p s Vh > slate's 

that '‘the lekal hamliiook m eoimexion with the' 
.mnna I v isil s ol t lu' 1 ’>1 it isli \ssoe la t ion Ims \ et to be 
wrdle'ii " \ ( ommitte'e ol tin Xssoeiation might 

we'll be' .Ippoiiile'cl to (haw up .1 se lie me Me'.iiiwlillc, 

I I V e lllllie' lo olte'l tlic follow mg Siiggeslioil S 
i I I he' hook should .dxive' all hc \iorl ahk', and foi 
I this pmpose It should be divided into sc'par.dc' 
painphlc'ts, (.nil tucked unde 1 .1 sepaialc' t.ipc in a 
clot h-e ov c'l cel binding, e oiumon to the' seiics 1 )iu' 
(onkl tlu'ii se'lea f one.' s p.imphlet and k'avc' the' icsL 
j 111 oiu'’s liote'l 

2 h've'iv' handbook should have' a eomple'le iiulcv 
ioi fae ildaiing lapid eonsultation 

4 'Ihc'ie' should lu' .1 m.ip ot the distiiet em llu' 
h.df-ine h or epiartci-im li st ah' 

( I hcK' should !)(' <i gcologual map 

5 1 he' com|)dc'rs should hike* .1 lemon bom 
l).u'd('kcr and giv c pi.u tn .il de i.iiK pojuil.dion, i.nk 
W.I\' stations, hote'ls. eab-l.lies, post ollicc' , slioit list 
ol ihe chief fe'atiiK's luuse'ums, ail galk'iU's, 
libiaiU's, cimie lies of .u( hde'e tnial iidcie'st, .md other 
gniek'-book inloim.dion m [wn 01 tliice p.igcs, wdh 
sliee'l in whuh sduated, (mu ^ of ope'iiing, e'tc , with 
<m .isfe'iisk nulu.ding liie must noti'woithv" 

() i nk'ss the' h.mdbook can Ix' se'ul bv P'esl^ in 
advaiue to mc'inbcis (tlu'v might p.l^ the' postag(') it 
is ol Id th' ns(' writing Inng-w mde d ,11 tic !es, as v isdots — 
.dlcndmg s('( lions m the moimng, se icidihc e'xcursions 
in the afternoon, .md .nidresse"- m the cv eimig -hav e 
no tinie to read tlicin Ih rxvud IIouson 

Tlioruton, Halkimgatc Koad, Shcflicld, 

Oe^tobci 20. 
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The Early History of the Land Flora/ 
By Dr. D. II. Scott, F.R.S. 


I. 

I N these artieles llu; “ Early History ” of the land 
flora is understood to rover the Devonian and 
Eo^^er C'arhoniferous periods. Before the beginning 
ol the Desimian the lerords of land plants are too 
s(anty and doubtful to demand nun h lonsideration , 
on the othei hand, the flora of the Upjier Carbuniteroiis 
IS so ri<li and so will known tiial to im hide it would 
unduly extend the limits of tins brief surx'cy 

( ornerning the (|uestion of the beginnings of a land 
flor.i, the position has whollv (hanged of late, owing 
( hiefly to the Rlniiie disioveiies A lew \ears ago we 
had no (dear knowledge ol any eaih l)e\onian ])lants, 
and sindi impel leel data .is w e posesssed wei e i ommonly 
ignored or disiiediltd Nothing dilinile was known 
ol ail)’ u<dl\ simiile fossil land jilants ; it (ould even 
lie .isserted that the l)e\«inian plants, thougli different 
m manv wavs Irom those ol tlie present dav. wete 
about on the same giaieral levil oi oiganisation 

Now we have harnt, from the Khvnie investigations, 
til, If, 111 the earlier Di'voni.m flora, pkmts existed of 
(luite surpiising siinjila ity, with a mere thallus, leafless 
and rootless, like th.it of some very oidin.uy seaweed, 
but yet vas(ular in stiuitunx and obviously adapted 
to sub-aeiial ( onditioiis 

'The ('tilde siinidK ity of some ol the Rhvnie plants 
even suggested the (|uest]on whether we might not at 
hist be on the track of the ort^mal tr.msimgr.ints from 
the sea. ol those 'I'hal.i siophvta whose (on(|iU’st of 
the land has been so vividly pietuied by Dr ('Inirch'’^ 
No doubt, the Devonian |)eriod was altogethei too late 
for the tuiiisinigTation he deseiibes, but still some of 
the plants then living might have let. lined lians- 
migrant ( haiai teis 

The Rhvnie fossils .iie now l.nrlv well known to the 
botaiiK al rtadii, .md it is peihaps less nerc'ssaiy to 
iiisht on their imjioitaiKe th.in to suggc'st a warning 
that we niav possibly expei t too mm h from them. 

d'he flor.i Is extreme Iv limited .ind lor.il , our know- 
ledge ol the Jilants, owing to tin unsui])assed skill and 
judgment with which thev h.ive been w'orkecl out by 
Dr Kidston and Rrof Lang.’Ms exc I'jitionallv pc-rfect, 
but there arc- veiy lew ol them and thev ate .ill from 
one old jieat-bed 

We inav shortly rec ajiitulate the leading lac Is The 
Rhvnie sjaa les of v.iscular jilants aie lour in number 
Rhynin (liuynue-l au^hmii. R niaior, l/onira T.tgnifn, 
and A.stcroxvliin Miuktci Rlivnia and flornea c'on- 
stitutc the 1 iniilv Khvniace.e, remaik.ible for its 
extreme simjihdty ol .strneture ; Astcmoxvlon is a 
mm'h higher plant, and is jdan.-d in a distim t l.imily 
Both the Rhvnias are rootless and leafless jilants, 
with a branched underground rhi/cnne, and a veitieal 
.lerial stem, also branditd . the whole jjlant was eight 
indues or mote in height On the rhi/.ome there are 
absorbent haim, while the aerial stem jjossesses a lew 
jx'rleetly tvjncal stomata Otherwise tliere is little 

‘ n.iiCfl on i (our^c of lirttiKi K*'<(i list spring at l’iiivir_it> eollinf 
(I (ii\< I iCv of 1 oiidon) 

‘ A II (.hiirdi, “ llii 1 h.il.i'-sioplivta aii.l tin Sub .a ml I'r iii-.iniKM' 
lion," Ovior.l Hotaiii.'al M. uioir^, 111 , 

* KifUcoii uid Lang, " On Old Kfcl Sin.Ktoiio Plant-, showing Strut turn, 
from till Klivnie Clitrtbtd, Vbi nit oohnu,” '1 r.in'.at tions ol the Royal 
Six of L.hnburgh, Part I , vol 51,1917, P.irti 11 ami III , vul 52, 1920; 
PaiNlV’ and V , vol 52,1921 

M). 2766, VOL. I 10] 


differentiation between the subterranean and sub- 
aerial parts. The whole may be called, without hesita- 
tion, a thallus. Both stem and rhizome are traversed 
by an extremely simple vascul.ir strand 

Rhynia major is considerably the larger plant of the 
two, blit 7 c. (Riynne-Vanj^Juitu is somewhat the more 
differentiated, for its aerial stem is studded with 
hemispherical outgrowths, from which, in some exses, 
additmnal branches arose, and oftem iiecame detached, 
serving no doubt as a means of jiropagation. Both 
oLitgrovvtlis and adv entilioiis branches are absent from 
R. major, where the stem i.s merely forked. 

It was at one tune supjiosed that the outgrowths of 
R Ciwyjinc-raugham miglit represent very rudimentary 
leaves, but later oliservations have show'n th.at they 
were develojDcd kite m hie, usually m connexion with 
the stomata, and thus tormed no jjart of the original 
ecjuijnnent ol the jilant. 'fhey may even have been 
tr.ium.itir in origin 

The rejHoduc'tiv e organs are sjjore-s.u's (sjxirangia) 
liorne on the ends ol btanibes. In R. major the 
sjvorangia are large— nearly halt an inch long; they 
have a l.mly eoinjiluated wall, and are filled with wcll- 
jn ('served sjioies, often still groujic'd in fours, and inallre- 
sjic'cts like those of the Higher Cryptog.ims now^ living 

The second genu.s, llorni'a, has a tuberous rhizome 
comjiaralile to the jirotoccsrm often loimd in young 
(’luh-mosses, liut the stem is like that of Rhynia major, 
on a sm.dler scale, and just as simjile. d'he sporangia 
au; tlie most remarkable feature, they arc' terminal 
on the htanehes. as in Rhvnia. hut m Ilornea each 
sjiore-sac has a cenlial column ol sterile tissue (the 
columella), ovx'r-.uchod by the sjiorc-hearing l.iyer, 
exac lly as in the capsule of the Bog-Moss, Sphagnum, 
at the jnesent ckiy This moss-likc fc'iiture is very 
suggestive and has given use to a good deal of sjiecula- 
tion Another jx'culiaiity of the spore-sac' is that its 
wails arc' scarcely dilTerc'iiliated from the ordinary 
tissues ol the hi.incli, and tli.il where the hiamh lork.s 
tlic’ sjxirangium folks too Here, then, it is evident 
that the sjiorangiuin is not an organ sai gencri';, as 
modern Ixitanists havT geneiallv tauglit, hut just the 
end ol a branch, set ajiait lor sjxire-jiroduc tion. 

'I'lie .Sj)tiagniim-like struc'ture of the .sjxirc-sae in 
Ilornc'a is not wilhoiil an.ilog) , lor just before the 
Rliviue discoveries, Halle- had ciesc’ribed, from the 
Lowei Devonian of Norway, a lossil wliieli lie named 
Sjiorogonites This is remarkably like the stalked 
('aj)suie of a ]\lc)ss m extc'rnal ajijxarance, and inter- 
nally (tliough imjXTlcc'tly preserved) it jirovc'd to have 
,i ( oluniell.i of the sunic' form as tluit suhsecjuently 
ohseived m Hornea. Tims the Rliyiiiacc'e aie not 
only the simplest vascular plants known ; they like- 
wise suggest analogies with the Bryophvtes. They 
havT m tact been jilaced by difierent botanists in three 
differi'nt sub-kingdoms, in the Btendophy tes, the 
Tliallojfliytes, and the Brjojiliy tes, on grounds which 
will he evident from the lac Is already given. Possibly 
they may represent a basal grouji, related at once to 
the Vascular Eryptog.ams and tlie Moss phylum, while 
at the same time retaining some of the old characters 
of an Algal stock. But we cannot regarej so interesting 



November 4, 1922] 

a conclusion as established until we are satisfied that 
the surprisingly simple organisation of the Rhyniacc® 
was really primitive. 

We can scarcely feel sure that a ceitain amount of 
reduction may not have already been undergone, e\en 
by this early race of land-plants. The present, e of 
stomata of the familiar type jiroves tliat the plants 
must long have been adapted to a sub-aerial hie , at 
the same time the small number of ihoe organs 
suggests xerophytic modification, whuh is (juite ( (in- 
sistent with a peat-halntat. In tact the habitat warns 
us that the Rhynie plants may not have been (]uite 
typical representatives of the flcjra (jf their time. A 
comparison with the Saltwort (Saheorni.i) of our mud- 
flats has even been suggested ' Such a plant, how- 
ever, bears obvious marks of redui'tion whuh are 
wanting in the Rhyniatece 

We can do no more than leave the (piestion open. 
Probably we arc justified in accepting Rh>nia and 
Hornea as members ot a relativ(*ly primitive race. e\cm 
though their excessive simplicity may liave been in 
some part due to the peculiar cunchlions under whuh 
they had to live. 

The jiresence of Asterox)lon in the same beds might 
jierhaps be taken as an argument against thi* llieory of 
reduction, for Asteroxvlon was, (ompaiatively sjieak- 
ing, a liighly organised plant. It is true it had no 
roots, hut the branched aerial stem w.is well clothed 
with leaves, and had very imuh the habit of a ('lub- 
Moss (Lycopodium). The anatomy of the sIimu was 
also quite complex comjiared with that of tlu Rhyni- 
aceie, though the rlu/ome was as simjile as theirs, and, 
oddly enough, bore no hairs Asteroxvlon was a 
larger plant than the otlieis, and had nothing sjieiially 
primitive in its external aspect. The k'aves were 
peculiar, however, in having a very imperlect vascular 
sujiply, for the strand which ran out fiom the central 
stele towaids each leaf stopped short m the lead-base 
and never entered the bLi<lo This is one of three 
points which suggest a certain dc'giee of jiossibly 
primitive simplu'ity, the other two liemg tlie absence 
of diffcientiated roots and the structure ot the water- 
conducting elements (trac heides). 'riiough the wood 
is well develojied and lathei complex m form, having 
a .stellate transverse section, all the trac heides are of 
one kind, namely, spiial 

Unfortunately, our knowlc'dge of Astiaoxylcin is not 
quite so satisfactory as m the jirevious cases, for the 
fructification has never been found in connexion with 
the plant. Theie are peculiar naked biaiu'hes closely 
associated with a lew of the specimens, and with these 
branches, again, sporangia are lound in association. 
The sporangia are cjuilc diffeient Irom those of the 
Rhyniac'cju, but recall the fructification ot some of the 
Carboniferous ferns If we assume tliat the nakc'cl 
branches and the spoiaiigia belonged totlu* Asteroxvlon 
we get a verv remarkable combination of characters 
as pointed out by Kulston and Lang. While the 
anatom) and niorjihology ot the vc'getative oigaiis arc 
suggestive* of PsilotacY'ie (a small tropie.il and sub- 
tropical family, of uncertain afilnities) and Lveopods, 
the supposed iertile brandies and sporangia would link 
the plant to the ferns. Wa* cannot, however, l.iy 
much stress on thi.s surprising svnthesis ot diverse 
characters until the connexion ot the parts lias been 

NO. 2766, VOL. no] 


607 • 


established. At present there is no evidence heyoiul 
intimate association. 

Kidston and Lang are indined to identify Aster- 
oxylon with Thursophylon. a Middle Dev'onian jilant, 
of ('lul)-Mc)ss-hke habit, hitherto only known from 
impressions. The liiu tification asdgnccl liy certain 
writers to sjieeies of riuiisophv tctii is, however, ol .i 
Lyc'opodiacTous eharacter, and totallv chyeient from 
that attributed to .Asteroxvlon. 

Asleroxylon is mducled, together vvilli the Khym- 
ace;e, in the class I’.silojihv talcs, ol whuh Sir William 
Daw.son’s genus Lsilojih) ton, established m the* 'fifties 
of the last century, is the tvpe Theie is now no doubt 
that Dawson’s account of i’stlopln ton, so long dis- 
credited, was substantially cauiect The pl.uit had a 
liranc'hed rliizoiiic and a lorkc'd ujiiight stem, more oi 
less spiny The triictific alum consisted ol long tcrniin.d 
spore-s.ics, much like those ot Rhvni.i Tiie morjiho- 
logual nature of the spines is disputed ; they may he 
intc*rpietecl as rudiment.irv leaves or us mere out- 
growths, like those* ot Rhyiiia j\ 

general affinity Icetween Dawson's pi. ml and the 
Rhvnie fossils is evident, hut the ex.u t rd.ilions remain 
doubtful. 'The late Dr Aihei icgaided ILilopliv ton .is 
identical witli Rhvni.i , kidston .uul T..uig, on the 
other hand, have cleeuled to piec e it m the s.ime lamil) 
with Asteroxvlon \c*itherview is est.ibhslud 

It m.iv Ik; mentioned tliat a jiccs-iible Jkilopliytoii has 
rcc'cntlv lKc*n rccoided hv I’rol Ibille fiom the Silurian 
(Lower Taullovv) of ('lothland. an inteiCslmg discovery, 
if eonfirmed , 

Many plaiifs besides the lour species ol Vase ul. ires 
vvc*ie found at Rliyme 'The most mtc'icsting is a spec i- 
men ol Nematopbve us (or \c mato])hv ton), a genus 
hitherto generallv regaidc'd .is be longing to the Algie , 
It has .1 ( omplex .stnic'lure o(*inlei wov eii filaments, .md 
.some of (he spc-cies, from oliicr localilies, aft. lined a 
gig.mtic- si/c It is verv ic'iu.irk.ible th.il .i jilanf with 
the strueture of a highiv ore.uusod seaweed should cm c ur 
111 a |)Lin*lv terrestn.il flora like that ol the Rhvnie chert- 
beef It mav siiegest Ibat the- AlgcC ot the peiiod were 
doing a little tiansmigi.ilum cm tlu-ir own account 

A number of genet a ol the eaiiv Devonian flora 
bave been recorded as iinptessions, showing little or 
nothing ol the internal structure. Sp.ic e forlads our 
(lesc ribing lhc*m iu-re Some .it c* muc h like Psilophvtcm, 
Olliers resemble ('lub-inossc*s. vvliilc* others again h.ivc* a 
curioiislv .Vlg.i-hkc habit \n exullent summ.iry ot 
our knowledge of the Devoni.in plants gcmciall) will be 
found in Dr. Arber’s little volume"^ 

'The e.ulier (Lower and Middle) Devonian flora was 
tor the most jurt chaiac tensed bv c'cmi|).irativ el\ 
simple Ivpcs of kind jil.inls , in some eases, .is we have 
seem tbeir simplicity was extiemc. T'.ven llien, how- 
c'ver. there is evidence that verv much higher forms 
existed 'Thus the fossil known as !\ilu'(ipitys MiUen, 
from the Middle Old Red Sandsicme of Crom.iitv, was 
desciibed h\ its discoveier, lliigli Miller, as ,i “•( onifer- 
ous tiee.” and reallv li.is the structure of a vvoll- 
orgaiiisc'd Gvmnosperm. Millei himself fully realised 
the importanc e ot his disc'overy, vvliuli has scarcely 
received the attention from botanists whu h it deserves.'* 
[To be continued.) 

‘ E .\ N Vilnr, “ IX\ouiaii Mura-, a Stiuly of the Oriym of C^urmo- 
phyta," C.iml3n<lKc Unm-rsily I’rt^-, KjJt 

• Hugh Milkr, “ tooCprian of Ihc CriMlur,” echlion of 1861, p 491. 
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Solar Radiation and its Changes. ‘ 


TTHfl'.V ()iU‘ rcflcds upon tht* wide kn(Avk-(l};e 
» * 1 )\ U'^tionoinm (oiKcrnin;; still.ir 

and nchular radiation .ind \;ni.d*iliU. it at fll^t siaaii'i 
siirpiiMn;; that \anation in llu‘ xisihk* ladMtmn 
(Uiittcd I)v lliL' siin has laa-n disioxcrcd onl\ rcu-ntU 
and with nun h diHn ulty. Xol until tin sfi ond dn adc 
ol t.hi^ (cntuiw (ould the la< t ho ULiaidrd as nstah- 
hshcd. as .1 ( oils! (|urn( (‘ of siimillaiu'ous di'lcrmin.i- 
tions ol tlic “ sol, It (ouslant ” inadn h\ the slafl of 
the AstropliN sii <d Ohsoivatorv ol flic Snullisonian 
Institution, at two stations so widdx scj).\ratcd as 
Hassour in AIlicii.i and Mount Wilson in ('alitornhi 
I he solar ninstant is. ol i ourso. the estim.ifid \akie of 
the intensity of total solar i.idiation, in laloiies per 
s<|uare (entiiintie pel ininnli . at a point )iist oufsuh* 
the eaitli’s .itniospiKti . \c helore sufleriny absorp- 
tion in ti ansinissioii to the e, nth's surfaie 

The ni.iiii dillault) arises pom the neiissitv ol 
iii.ikiny pi.i(ti(all\ absoluti tlntci niinations ol the 
Sol . 11 ((instant, l)('(,iuse tin' sun’s proximitv to us 
renders it sun'nuntK uni(|U(‘ and solitaiv in the da\- 
hyht sk) to pie\ent that (omp.itison with maii\ and 
siinikit neiyhboiits whnh i-^ the foundation ol our 
knowledyi' ol stellar \ariabilit\ No leal jitoyress 
towards sm h knowledge reeauliiiL; the sun ('ould bn 
made until it bec'ame possible to deleimine iind allow 
for the radiation absotbed in the eaith's atmospheie 
Ihiiliny this, e\ I'u Iona shr's of siimiltain'ous obscix.i 
turns ol the ( h.inyes in the ^ikii r.idialion, as rt ( (‘i\ ed 
at difterent points on th- larth's surfad' aie ol little 
use, be( iUise aiu leatiires ( onuiion to two st.itions ma\ 
iirise Irom some (oinmon ttrresfii.il laiise A stiikiipt> 
eXiimple ol this was ii^ioided b\ the Sniilhsoni.in 
(jbser\(ts (hiiina the lilt\ d.i\s on whiili observations 
weie ni.ule both at Ikissoui and .it Mount Wilson On 
June h, 1(^12, a yiiat xohanu iiuption 0(( Hired .it 
Mount Katniai in Alaska ; on June k) the sk\ beiame 
sliLthtly till bid 111 Ikissour. and .1 day or two latei also 
at Mount Wilson '1 he luilkiiiess ra])idl\ iiuie.isi'd 
till in ]iil\ . 111(1 Auyiist .1 thu k h.i/e o\ers)ue.id the 
whole sk\ and ( ut oil mori' th.in 20 ])er (ent ol the 
sun’s diU(t ladi.ition at noondas , \et alt'r ap|)l\tn^ 
jiropeil) deliTuumd ( oiiei tioiis, iioriual and .u ( oidant 
\'aiues ol the sol.ir (oiistant were obtained at Ikissour 
and Mount Wilson dunna the above jiciiod 
The van.ibilitv disioveied in the sun’s radiation is of 
two kinds , iiieaular vari.itions o('( iir o\(i periods ol 
a lew da\s or weeks, amounlint; to .1 small penintaae 
of the whole intensilv', while small variations of lonai'r 
period are loand, showma some (oiiekition with the 
jieriodu itv ol suuspijL .ulivilv ( oidideiina how 
marked are the ( h.maes in sokir-spottedm s^, and in the 
ae( omp.inv my imiynetK and aiiroial jihenoinena uiion 
the eaith, it is remarkable how ^mall .ir(' the vari.itions 
in the main solar r.idiation Manv attempts liave 
bei^n made to (onnut tiie suns])ot idle with meteoio- 
loyual (hanyis Iikelv to depend on the sokir ladialion 
reaehiny the larlh, but with veiy doubfliil sukcss - 
the terrestrial ta(lois whuh share in determinmy the 
weather and crops are loo i ompluaited, and it now 
a[)pears that the loiiy-[)eriod ( lianyes in the solar 

* “ Anii.iK of Uic A^Oopln n al Ob',! fv.itory ol tlio Sniitli^om tn In- 
stilutioii ” Voliinio IV H\ e (i \l>b<»l, 1‘. 1‘ 1 ovvle, and \. 11 Aldiuli 
I'p \U ' fjo (W it)’^ ) 
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radiation are theniselvTS very small. ITenee they were 
bound to lemain undetected till direi t methods and 
approjmate instruments were devised whuh mad(' 
possible a frontal attack upon the problem. The 
method whuh has proved sucei s-.fiil is due to S. P. 
Lmylev, and tlu sjiectrodiolometer which he invented 
(in iSSo) is one of tlie < hief inslriimcnts eiiiploved ; but 
iii.inv iiiipiovements and additions both of method 
and in tlu' instrumental e(iui|Mneiit have been sin( e 
m.ide^ .ind laryelv by the staff of the Smithsonian 
observatoiv undei its director Dr ('. (k Abbot 

I.anylev’s method is. brielly, as follows .Absolute 
me.isuremenls of the tot.d solar radiation readuny the 
e.ii til’s suitac'e are made with an insttument (the 
[)V rheliomeler) whuh mduates the lu-at eneryy .ib- 
sorbed by a bku kened silvei disi' exposed to the 
radiation. It is ilaimed that the eiror ol a sinyle 
le.idmy with this instrument is less th.in i pir ('ent , 
and mter-i omparison of [iv rhchonieters over periods 
ol seveial ve.iis shows that the si .ile is free Irom 
se( ukir ('hanyes exieediny i per cent Siu h absolute 
observations .iie made ,it freijuent mteiv.ils dm my a 
lorenoon ut afternoon, with the sun at diffeient alti- 
tudes irom 15" upwards; the measuiemcnts varv on 
ai ( ount ol the varviny absoiption as the radiation 
jiassis thioiiyh .lynatei or lesser lenyth ol atmosphere. 

'kill (oiieition tor the absor])ti(in is obt. lined with 
the .11(1 of the sjiei tro-bolometer , whuh ('onsists 
(ssenti.illv of .1 wire on whuh radi.ition ol ,i jiaituular 
wave knyth is ditei ted. alter p.issiny tluoiiyh .1 siut.dile 
jirism 'l'h( risultiny iisi of temperatuK' m the wite 
Is iiuasuied b) the ( h.iiiue m its (IkIiu.iI lesist.iiue, 
and bv p.issiny the whoh' avaikible speilnim over the 
wire .1 “ b(iloyia[)h ’’ showiny the eneryv -mtensit v 
(iiivi over the soi.ir spe( tium is obt. lined Siu h bolo- 
yr.iphs, (oiiespondiny to different siucessive .iltitiides 
ol the sun. show the absorption m .dl p.itls ol tlie 
spKtrum duriny the pass.iye of ladi.ition throuyh 
knyths ol the .itmospheri' projiortuin.d to the sei.mts 
of the sun’s /(iiith dist.ince , their (om]iarison m.ike.s 
it pos^lble to ( oiiei t ea( h boloyraph loi the absorjition. 
In ((It. nil reyions ol the eneryv-cutve where powerlul 
seliitive .ibsorption o( ( ill's by wafi't and ollui .Umo- 
spheru va|)ours. it is assumed that the .ibsoi ptum b.mds 
.lie absent outside the atmosphere, ihi' (uive bemy 
(oiujileled bv intiipolatum between adjiuent p.uts 
ol the ( urv e on eithei side 

While hiyhlv sensitive, the boloyr.i})h yives lel.itive 
rather than absolute measures of sol.ir ladiation, and 
the scale of the uru oiiei ted boloyr.iph is obtained by 
(om[)army Us .irc'a with tlu' v.ilue ol the total i.idi.ition 
.is me.isuiid bv tht' pv rht liomeliT The boloyiaph 
( urn (ted lor .ibsoiplioii then yives the value ol the 
sol.ii ((instant. It is estimated that the jinibable (‘iror 
ol an oidmai) dad) dc teimmation of the lattei is fiom 
0-2 to })ei cent <is rey.uds the rel.itive values from 
d.iv to dav, / c. omiltmy the probable eiror of the 
inrheliometer sc'ale v.due. 'khe whole daily error 
should therefore be well below' 1 jier tent, under yood 
(onditious, ihouyh at times irreyul.ir or svstem.itic 
errors of larycr maynitiide may ok ur. 

The absolute value of the solar constant, determined 
from 1244 observations, mainly at Mount Whlson 
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(t()12-2o), Init also at Calama in ('hilc (i^iS -o), is 
llivcn as Dr. Abbot admits. Ikhm'mt. a cr'ili- 

cism by Kron, to Iho effeU that this value may be 2 
per (ent. too low owmu to a s\^t(Mnaii( miluciue 
teiidin^f to magnify the measmvd atmospluTK traiis- 
niissibility lor ultraviolet ia\h 'I'ho uioi dues not 
afteel the evidenre for \arialnhty m the solar ladiation 
The above value is sh<;htly ^rvater than the mean 
(j'b33) the eiMKh i(j02-i2, and it i-. sunn, stc-d 
that the iiurease is assix lated with the yre.itei auia-e 
solar aUivity during.; the later peiiod Whetlni this 
b(‘ so or not (and the more detaiktl < ompai isoii ol \ allies 
ot the solar (onst.int with sunsjiot nuinbeis sianeU 
strengthens the e\iden('e lor siu h a (onnexion) the 
really remarkable lesult is the minutiness ol the 
(han;^e, the solar ayent wliah alfei ts the diurnal 
\anation ot teriestnal ina^^neliMu imist^\ar\ b\ 20 
j)er tent or moie, instead ol \ pei lent 01 1 jier (ent , 
as here. There is, ol ( ouise, a \ery slight ( omjHiisation 
lor any i^ener.d im.rease ot solar emissi\it\ at Imus ol 
many sunspots, ovsini^ to the dimmiition ol einillina 
surfaie (.aused b\ tlie preseme ol the low-tenipeiatiire 
S|iols ; it there are also absorbing \.ipouis .ibo\e tiu 
s])ots. the ( ompensatiun ma> not be meiiK shaht , 
an ajipredable drop (about 5 per eent ) m the solai 
( (instant ( 01m ided witli the passage ol a \er\ laiae 
^roup ol sunspots a( toss the sun’s disc 111 M.m h i(;20 
'I’he sliort-pt nod " solaroamstant ” \ariation. ol 
amount Iroiii 2 to 10 per (dit , has been luithei lon- 
firmed by simultam'oiis obs(a\alions at Mount Wilson 
and at t'alama, ( lule , these stations aie about 5000 
miles apait, on opposite sides ol the e(|nator, and at 
liilteierU .dtitudes Tluar obsiuw ations show a moih r- 
ate (lef^ree ot (orrelation (0-4(11) .Vttempts have btdi 
made by Dr .Vbbot and Ins (olle.iaius to liiid (on- 
ne.xions between the variations ol tlu- solar i (distant 
and till' V ai lalions of ( ontra^l ol bni^htm ^s on the sun's 
disi whuh have lieeii rtvuded In obseivations ol the 
distnbution (d radiation ovd- the sun's suihne. Sm h 
meastiies have bi'c'ii ( aiiied on now loi mote than einht 
yetirs by the Smithsonian observatorv. 'I’he a^soi i.ition 
between the two jilienoniena, il iial, is vi'iv ( om])le\ 
hi:;h i ontudt someliim s ai ( onijianv iiyi; hieh, and ^oine- 
limes low , values ol the solar ( oiistant. A ( 01 n spoiid- 
inylv eoiiiple\ tlieorv n iitopoumli d to an omit Im this, 
liiit a mill h lonm'r seiiis ol obseivations is u(|uir((l to 
test the tliiorv Di Xldiot mpis tlu desii.ibihtv (d 
other obsei V iitoiies takinit uj) solar i oiistanl vvoik. 


especially in view id the possibihtv th.it vaii.itions ol 
radiation hav'e [iiedii table meteoioloyii'al eoiiseijiieiiees, 
as ( layton’s studies miL;ht sii;4,L;est 

V.irious othei n\i;n.iti h simk lu-s have been UKuli' bv 
Dr Alibot and his v olU ,e.mes, Messis l-owle, Aldiuh, 
Mooie, and .Xbbot . durum iht peiiod.sime i()i2,dealt 
with in the vidunie ol \imaD In lore u> Wiii.itions m 
the solai radiation li.ivi- biiii (eiit.itiv i Iv, souyht bv 
oliservinu the i haneiim bimhtiiess ol the pl.mets 'Ihe 
sun's total r.uliatioii h.is also b, , u 11 11 .isuii d .at v .11 ions 
terrestrial altitude^, liom s,a-l(V(.l to Inuh niountam 
stations and bevoiid, u]i to 2S,ooo metus bv sounding 
balloons \ new impiiual iiuthod ol detei mmm;a the 
solai constant bv obs(.iv.ilioim oiiupviim, onlv iilteeii 
minuti.s m all has Ineii mtioihuid .it C.dam.i , this 
removi's om ol the i hu t soukcs o| eiior m the loimi'r 
method, n.imelv , re.d v.in.itions m atinosph('iii tr.iiis- 
paiemv diiiini; the observ .itioiis, hi the new mithod 
the .imoimt .iiid ih.ir.utei ol the ,it mosplu 1 k .ibsoip- 
tioii .it the time ol .i pv rlu lioiiicter obsuiv.illon is 
mil lied born .1 me.isuie ol tin bindilniss ol tlie skv 
in a /one i q ' liom the sun, ,md lioiii the 111 1( nsitv ol .1 
p.u IK ul.ir vv.itei .ibsoiption b.ind obsci v ed bv me.uis ol 
the boloi'iaph .M.mv obsuv.ilions of tlie bimhtness 
and tMiisiiiissiv e jiovvei ol tin .tlmosphin h.ive been 
made m the loiirse (d ihis .uid ihe othir parts ol the 
sol. u -( onst.int woik h.iboi.itoiv studies li.ive been 
m.ide on the .ibsorptioii ol huiew.ive i.idi.ition bv 
water v,i|)oui, i.irboii dioxidi , o/one, .md bv m.mv 
(oinmon miIkI subst.uius 'llu iitK(tm^' power id 
( loiids h.is been me.isuii*d bv b.dloon obsei v .it ions .it 
Mount W ilson III kii.S . the i.itio (d 1 elk ( tion lound w.is 
7.3 pi 1 lent , indipuident ol the sokii .dlitudi I'tom 
this the .dbedo ol the t.ulh m istim.itid .it 43 pi 1 
lent 

On ai ( ounl ol ov ei -lref|uuit (loud .md h.i/e .it 
Mount Wilson the sid.u-i oii'.t.mt woik (amid on then' 
siiKi 11)1-: h,is bun tr.msh'iKd lo Mount II.U(|ua ll.d.i 
m \ti/on.i,.md tlu ('.d.uu.i st.ition m Ihi pl.un h.is bei n 
ri tiiov ed to Mount Monti/um.i .1 hw mihs.iw.iv For 
.1 short time in i()i7-i.S obsi 1 v ,il loiis win m.ide at 
Hum]) Mount. im m Noith ( .uolm.i but the siiu.ition 
])iov ed too I loudv It Is mil ri stiiiL- to tiote, howevir. 
th.it OIK iMillent obs( 1 V .itioii w.is m.ide .it a lower 
air ti mp' i.iture th.m am i \pet ii m ed elscw here ilurimj, 
a ( oinpK te sid.ii-i onst.int ob.i rv .ition , both the hands 
.md led ol the obsi rv 1 1 with tlu p\ rlu lionieter were 
lio/eu 111 the ( our^i ol the me.nui eliKills • 


Obituary. 


W II Wisi.iv 

W ILLIAM IILARX W KsLl-W, who dud on 
Oitobd 17. .It till .Id ol eiuhtv-one veai>, 
W.IS a])])omted .issist.mt seiiet.uv id the Kov.il 
Astronomii.il .Soiietv 111 1.S75. .md (ontmued m that 
oflice till his de.itli .1 jHiioiLol loitv-stven vi.irs 
fie had e\( ellent (|uah(i( .itioiis lor tlie post, Ihiiil; 
mo,sl orderl) and iiuthodK.il in .ill smet.m.il and 
cditoiial work, and having ureat skill as .1 dr.udhts- 
in.an and ene,r.iver, as was exemidified in his en- 
^ravin^s of Dr. lloeddu ker'.s drawings ol the Milky 
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W.iv , .md the illustMtioiis id the (oioii.i ill Mr R.m- 
V .ird's mi moil on .soku nlipsis ft used lo be said 
that Wislcv knew the (oiona bitter than .mv tii.in 
livinp, .dthouyh he h.id iiivn s( i_ n it; however, 
.dtei .111 unsiiiiesstul dloit m .Noiw.iv m i8i)6, the 
t(|U.iton.il (oiicii' at ,\Ipieis w.is put at his seivtie 
bv M Trepted m kioo, whin he m.ide .1 detailed 
dr.iwinp III the short dur.itioii ol tot.ihtv (64 sei onds) 
.md expiessvd his opinion tli.it tlu eve w.is no more 
elluient th.in the photoai.iiihu [)late loi this woik. 
lie made lombination diawines liom the negatives 
obtained bv the Gteenwiih st.dl m the uhpses ol 189.S, 
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J()oo, Kjoi, 1905, and these will probably be repro- 
durcd. 

I’cllows of the Royal Astronomical Society will long 
rciiiLMiiher Wesley’s readiness to help them in their 
iese.ir( hes, and to jMit hus intimate knowledge of the 
so( let) ’s library at their serxue. lie was an original 
member of the Hntish Astronomnal Association, and 
ser\ed as vii e-president lor many >ears; on one 
ociasion lie delivered the piesidential address in place 
of the late i\rr. (in en A. ('. 1 ). Oommkun. 


pRoi'. (' Alien IK Smith. 

( iiARi-Ks Alu nil, Smi ij], vvlio died on September 27, 
was born on Jiih 13, 1854, at Keig, Aberdeen. lie 
studied at Aberdeen and Edinburgh, graduating a.s 
Ij S( . in 1876. lie was ajijKunted pioiessoi ol plnsics 
at the Christian College. Aladias, in the same year, and 
in 1891 beiame (io\ eminent Astronomer at Aladras. 
In 1899 he brought out the New Aladias General 
Catalogue of 5303 stais the low latitude of Aladras 
gives its star ('atalogues special importance, since they 
serve to link the noithein and southern catalogues. 

Alichie Smith obseiverl the annular eelipse ol 1894, 
and the total one ol 1898 at Sahdol, obt.iming some 
beautiful laige-siale loional photographs, lie also 
obseived the Leonid metcoisin 1899, iniduding 37 ol 
the fust magnitude (Mon Not. R A S , \ ol 60)," and 
])ublishe(l an extc nsiv e ie» ord of meteors seen at Madras 
irom 18O1 to 1890 lie also obseived the Zodiacal 
light, and wiote the artu le on this subjei't m the 

Enev clojia'dia llritaniiKa ’ \9th edit ) 

Regular meteoi ologn .il observations were made at 
Afadr.is, and in 1893, .Miihie Smith jaiblished those of 
the vears 1856 to j80i lie also (ontnbuted papeis to 
the Koval Soi lety of E(knbiirgh on the erujition ol 
Bandaisan, the detenniiiation of siirfai e-teiision bv 
measurement of np|)Ies, and on atmospheric eleitricitv 
and the absorption sjiectra ol vegetable colouring 
matters It was under Ins initiative tliat the mountain 
obs(‘r\'atoi V' iit Kodaikaiial was inaugurated in 1899, 
which has jilaved sm h an imjioitant part in the e.\- 
tension ol our knowledge of solai plivsns lie [iiesidcal 
over the two observatones horn 1899 till his retirement 
in 1911, when he w,is siu'cec'cled bv .Mr. Evershed. 


We regret to announce the death of the eminent 
scholar and editor, Dr. James Hastings, at the age 
of seventy-one years. The various Dictionaries of 
the Bible published under his control have enjoyed 
much popularity, combining with the orthodo.x position 
the results of modern criticism. But his greatest work 
was the “ Encydopiedia of Religion and Ethics,” the 
publication of which began in 1908 and ended with the 
twelfth volume in 1921. Like all works of the kind, 
it is uneven, but to the student of comparative religion, 
ethics and philosophy, anthroyiology and folklore, it is 
of the highest vadue. Hastings was a model editor, 
cjuiet and unassuming, sparing no pains to verify a 
fact or a referemee ; he maintained the most agreeable 
relations with his many contributors, some of whom 
must have tried his patienc'e sorely. His fault, if it 
be a fault, was excessive kindness and hesitation in 
using his blue pencil wdicn he was dealing wu'th men 
who were recognised authorities on the subjei.ts which 
they undertook. The war, which interfered wdth his 
arrangements with foreign scholars, added muc h to 
his anxieties, and the w'ork must have come to a 
temporary end if lie had not been generously supported 
by his publishers lie had planned a general index 
ol tlie Ivncyilopicdia, which wall add much to its value 
for the working scholar It is to be hoped that the 
scheme for the index was drawn up lieforc his sudden, 
untimely, and much regretted death. 


In ihe Chemiker Zeilun^ of September 28 the death 
IS announced on September 15 ol Biot F. Nobbe, of 
the Forestry Academy of Thanindt, the loundc’r of the 
research station of plant ph)si()log) and the first 
station for sc'cd control. 


Wk notice with much regret the announcement of 
the death on Oi'lober 26, at sixty-six years of age, of 
Dr ('. (.'1 Knott, reader in ajijilied mathematics, 
(University of Ivdinbuigh, and on Getober 28, m his 
eigbty-fifth year, of Prof. A. (hum Brown, emeritus 
professor of chemistry 111 the .same university. 


Current Topics and Events. 


Alucn anxiety is fell in this countiy as to the.* 
position and pros})ei t.s (M tlie Royal (A)llegc of Sciciue, 
Dublin, undei the Irish Provisional (Government By 
a sudden cleciee, the college vv.is closed on October i 
— a day behire tlu' new session would have opened 
II was announc(’d that a bomb had bc*en found in the 
building, and this provided a jdansible excuse for the 
action taken No students h.id, liowever, been 
adnbtted to the ( ollege since June 30, and the circula- 
tion of the rumour as to the discovery of the liomb 
was known to be merely a means of suggesting that 
the college was a centre of disaffection and that m 
the interests of ])ubh(: safety it should be closed 
For a week or two afterwards the teaching was 
earned on in buildings lent by the National Uni- 
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versity, but a second decree was made on October j 6 
ordeung the students, about four hundred 111 number, 
to enter the National University ilassi's, an arrange- 
ment against which both profcssois and students 
stKuigly protested, A compromise may be ellected, 
but meanwhile the Royal ColU'ge of Scumcc is m the 
compU'te oc(U})ation of the* military, and no one in 
authority will say that the building will be rcstoied 
to its original purposes when military necessity ceases. 
It would be nothing sh<;rt of a calamity if an institu- 
tion in which so much valuable scientific work has 
been can led on for many years should have its 
activities abruptly ended to seivc purely political 
purposes The college is unique in Ireland ; its 
equipment cost more than 250,000^ and no other 
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institution or university in that country can offer the 
same facilities for training. It must be heartbreaking 
to see the practical equipment and apparatus, the 
fine electric machinery plant, engineering department, 
and laboratories generally, used for kitchens and bed- 
rooms and at the mercy of military forces unfamiliar 
with their significance or value It is almost im- 
possible to get exact in formation as to the actual 
position of things in Dublin, but if condititms arc- 
half so bad as have been described to us, men of 
science and scientihc institutions should unite to 
bring tliem to the notice of their colleagues in other 
parts of the British Isles and the woild of piogicssive 
knowledge in geneial, m the hope that pro\ ision for 
the scientific instiuction and reseandi much needed 
by Ireland will not be curtailed but extended in the 
near future. 

The Manpiess of Crewe has accept tsl the invitation 
of the council of the British Science (iuild to succeed 
Lord Montagu of Beaulieu as president of the C.uild 
Lord Crew’c has always taken much mterc-st m tin- 
promotion of scientific research, <ind it was while he 
was Lord President of the Council in 1915 that the 
Government scheme for aiding the foimation of In- 
dustrial Bcsearch Assoc lations was announced by him 
The British Science Guild is not dirc-ctly concerned 
with the methods and icsnlts of reseaich in the same 
way as are the vanoiis scientific and techiiu .il so( u-ties, 
but w'lth securing adeipiate fmilities not only lor 
extending scicntilic knowledge itself but also for using 
it for national jirogrcss Its relation to siu li societies 
is similar to that of the Navy ],eague to the na\y , 
and the need of such a bodv, watching and intervening 
on behalf of science, and 111 the mteiests of adminis- 
trative etficiency and national development, is as 
gieat to-day as ever it was We understand that the 
Guild piojioses shortly to make a wide appc-al for 
supjiort to extend its activities and to enlighten the 
gi-m-ral public as to tlie signihi aiice of siieiitilic work 
and thought m modem ( ivihsation by means of leallets, 
lectures, conferences, and so on 1'he campaign is a 
promising one, .ind foi the sake of si u-nce as well 
as for national secunty, we trust it will be maikedlv 
successful. 

Among the scientific men w'ho lived during the 
Revolutionary Era m hratice few were held m higher 
esteem than (daude Louis Berthollet, the lentenary 
of whose death occurs on November t> ('elebiated 
for his discovery, m 17<S5, of the loinposition of 
ammonia and, m 1786, of the lileachmg piojieities of 
chlorine, he was one of the (-ailiest (onverts to the 
new ideas of Lavoisier, and with Lavoisier, Eoiin roy, 
and Guyton de IMoirean, compiled the “ Methodi- de 
Nomenclature Chemiijiie ” During the IGwohition 
Ins org.mising powers were devoteil to maintaining 
a supply of saltjietie for the making of gunpowder, 
while with Monge and ('louet he did much to nnpiove 
and extend the manufacture of steel He also played 
a prominent part m the reorgvimsatioii of the Aca- 
demies and the inauguration of the National Institute 
Like Monge, he was a favourite with Napoleon and 
was one of the group of learned men who accom- 
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panied the young lonqueror to Egypt Among 
Bcrthollet’s wntmgs was his “ Statupie Chimique,” 
published m 1803 lie was the fonndei of the famous 
“ SocM^fo d’Aiceuil,’’ of whuh Eaplace, Biot, and 
Gay-Lussac were membeis 

'J'ui. secretaiv ot the Swidish Medic.d Societv has 
favoiiied us with the fullowmg p.nluulars ot the 
Andeis ivet/uis nu-d.il wimli w.is auardt^l recently 
to Sii Clnirles Sheninglon I Ik Andeis Ret/ius 
foundation vv.is given to the sot letv 011 Oi tobi-r 13, 
i8n<», bv Mis haiiilie Ket/nis m inemoiv of the 
luuidnMlth <mmvetsiuv of the biitli ol hei late 
husband. Prof Anders Rct/nis, and it is intended to 
3)iomote studies of uoimal aiiatniuv and jilivsiology 
from Hus foundation the' Viidiis Ket/nis gold medal 
was for the lirst time awaideil by the soiiely to 
Albeit von Kolhker m the veai 181)7 II has sim e 
bi'cii avvaided successiv elv on ever\ tilth year to 
('aii \'oit, Giistaf Sihwnlbe, John Newpoit Langley, 
and Oscar Heitwig, alli-niatelv ni lecognitum of then 
prominent .malomual and phv siologu al ti-searches 
llic med.il IS sixty-mne nnllnmties in diameter, was 
designed bv the Swedish ined.illist Iv landbeig, and 
represents Andeis Rel/ms's jxutiait m profile 

Mr. \V h'ki.M H, wilting born the Stoii-y Institute, 
I..mcaster, directs our attention to a letter fioni 
Piof A t' Seward, pnblislud in the Ijiiirdslcr 
Obscriur for Septeinbei 11, lefcnuig to the slati* of 
the tombstone maiking the gt.ive of I lie parc-nts of 
Sir Richard Owen and .^ipeahng to Lancastrians to 
loutnbuti' the < oiupaialiv i-lv small .luiouut lequiied 
for its restoiation Mi l-n-uch suggests that tlieie 
may be manv si leutilu. mi-ii yet living who owe much 
of their Slid ess and uisj)u .i 4 ioii to the wiitiiigs and 
teachings of Sii Ru haul Owui, .ind would be willing 
to ai knowledge 111 part then deljt to Inm by coii- 
tnbutnig to the ri-sloralion ol the tombstone of Ins 
parents 'I Ik estnnati'd i ost of the pngeit is about 
pi/ , and Ml Id'ench is willmg to i-i‘('L'ive sulisci qitioiis 
and to give anv fmlhei niloimation that is reepnred 
\Ve feel sure that leaders of NvioKi: will shaie the 
desue of I’rof Sevv.iid and Mr i umh that anything 
assoiiated with the uieinorv ot so distiiiguished a 
man ol science should be pieseived and treated with 
the gieatest reveieiu e 

li has been auuouucod in mir lohmms (September 
iL. P fof) ne.iilv H50/ li.id bi eu subscribed m 
this couiitiv m support oi the Lasteiir centenary 
ci-Ubrations fins sum has been toiwanled to the 
general lieasmer of tin- fund, M I'li [b’rnig, who, 
m his leply acknowledging the leceipt of the gift, 
states that any surplus ol tnnds remaining after 
juovidmg the monument at SuMsboing will jiass to 
the Piisteur Lonudation, winch will probably institute 
Pastc-ur pii/es for needv students In I'y-bruary 
next, the Alliance h'iaiu,ais(', of ^i lot/roy SqnaVe, 
W r, IS entertaining for a few days ?ilM Aaller)- 
Radot, father ancl son, lelatncs of Lastenr, and Dr. 
]‘astcur Vcillery-Raclot will give an address on the 
woik of his lilustiious gi.milfatlier MM Valleiy- 
Radot wall afterwards be eiitertamecl at dinner, 
probably at the Vintners’ Hall. 
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I\ tli(' Daily Mail of Oilohcr 23 ,i})p<‘.us .1 noto 
oil Iho fJi^(ov(‘rv of Imman skull and bones 111 an 
aiuKoil j,a)ld-\\orkinjj; at (Rwanda, Khodesi.i If is 
]),is(_d upon an aioounl of tlu* dis(o\<-ry bv Mi 
I Inman Snnp^on, b\ \\lioni the bom s wnu' found in 
Jnlv last '1 hry lav under t\\oi\l\ fret of df'biis, and 
tlieir position would sneim'sl tlnil the nniifi was 
woikine oil tli(' laic ol the ri'ef wlun he was killed 
b\ a fall ol the ro( k 1 his is snppoited b\ the hut 
that a lai ^e stone liatmm t la\ neat bv, wlmli, it may 
be assnnud, he was nsimt at llu' time I lu' boms 
aie now III (haitte of I )r \inold ol Ihe Khoih sian 
Mns( mil and aie to be subinitti d to e\|K'rt iine'.li^a 
tioii ll is st.iti'd that on .1 1 nisoi\ examination they 
aie thonithl to be those ol a Ikintn If, as tin* ui 
(iinistames snttyest. the lemaiiis aie those ol oiu' of 
the oiittmal mineis ol tlu' am uml j^old-woi kin,ii;s. m 
wlmh this pait ol Khodesi.i .iboiind'-, the\ <ire the 
Inst to 1)1' disMwt'ied I h(' ( oiilii m.ition of tlu'ii 
Ikiiitn ointm would ha\e an im])oifant beaiim; n|)on 
tiu pioblem ot llie onyiii ol tin si* yold-woi km^s and 
ot the hiyhh dc m loped am lent tnlinu' o| Khodesia 
wlmh has so oltui b< 1 11 Ihe subp ( I of <.ontio\ (*is\' 
While it IS hiyhh piob.ibh' Unit the woikeis w<'i(‘ the 
sla\ ('s ot a lni;lu. 1 im ,is smtLti'sti d 111 tlu' Daily Mail 
iiitule, the liantn oiiyin ol tin si' ('ail\ immis, m 
\ lew ot the I oinpaialiM l\ l.ile imnision ol that i<ue 
into this aii'a, would pnilnde a \ei\ liiyh aiili(piit\, 
foi thi'se woi kinj^s 

\ sN \ i’ ot ( old and St \ ( 1 w eatlu 1 w as expt 1 11 m ('d 
oNir tla Ihitish Ish . thiim.y tlu' < losmy thus ol 

( )( tobt r, .1 m I ti nipt lain eswtit ext ept ion,dl\ low ha 
so t-aib 111 tlu' wiiUti sf.isoii Ihttei e<is|(rlv winds 
weie piexahiit nmhr Iht' (oiitiolhmt inihieme ol <i 
ri'ttion ot hiyli baionu'lei tintied o\ei bt'land .iiid 
an ait'a ol low baioinetti remlmits sitiialtd o\ei 
h'lame ami Ihe lhi\ ol Ihstas In the haiyhsh 

( hannel and on 0111 south to.ists tlu east winds 

attained the loK.e ol a t’ah' Snow tell in (tanwall 

and at m.in\ phues 111 tlu* soiilluin toiinties on 
S4itnida\', ( )i tober 2S \((oiilm<4 to tlu* lepoits 
lioiii llu. Melt 01 oloyit al (Hlue, the tlu rnioniett i on 
Ottobii jS .iiid 2t) l<iil».d to leath 50 h in <in\ pari 
ol the Kinttdom, winisi on ( )i tober 2«) Ihe maximnm 
.d hahnonth, Newi|mi\, l,\mpm, ,iml I I.uiijisle.ul 
wasonh 30 h .iml <it ni”ht sh.ii ji host Wris !^i.m r.ilK 
expeiitmed, the exposi'd theimoimttr lalhm; to 20 
hh 111 111. my ])kues Ihe (jimnwith teinjieiatnrt' 
recoids fiom iSp sliow th.it m six \e,irs, i.Sixi, 

i<S/3, iS.So, i.S()o, and 1.S05, llu m.ixminm d.i\' ti'iii- 
pcratnie in (Ktoliii failed to att.im pi , 011 a -.im;le 
(lav, .it least, snbsttpieiil to Oiioliei 20 At h'ast- 
boiirne the highest tenijiei.itnii' on Siind.i\, (letober 
2 <>. was 1 2 h , .Old on 1 hiee 11101 111 lu^s, ( )i tobei 2(). 27, 
and 20. the low 1st ti mpeialnie 111 the sh.ule mdu ated 
j^fll^frost, Oilobei w.is ^eiieiallv told .iiid laiily di\ 
^^^'niost p.irls of h'ni;l.ind, with .i l.irt;e .inioimt of 
easterly wind, .iiid w.is m marki'd (onti.ist to tlu* 
warm <iml ])rn;ht wrathei expel lemed 111 the eoni'- 
spomhiij3 mold h of last \ e.ti 

I'll!' ,inni\ ers.iry dinner of llu- Ro\al Soi iet\ will 
be held at the Hotel N’leton.i (ledwatd Vlf looms) 
on St Wiidrew''s Day, I hiiisday, IS’owniber 30. 
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dm. annual exhibition of scientific apparatus 
organised by the Physical Society of London and the 
Optical Society will be held on January 3 and 4 next. 

\i the first ordinary mei-ting of the new session of 
the Ro\al (deograpliii al Society, to be held on 
No\ ember 13 at <S 30 i- M , at the Aeolian Hall, a 
]),ipei will be lead by Commandei Frank Wdld on the 
WOI k of the Dm s/ 

d'lih Huxley Let tine of Charing Cioss Hospital. 
Medu.d School will be di'hvered at the scliool on 
Wi-diiesdav, Novembei S, at 3 o'dock, by Sir Arthur 
Keith, who will speak on " Fvoliition.ii y d'endeneies 
in M.iii's Dod\ ” \t 4 o’clock on tlu- same- da)', at 
London Hospital Medu.d Collc-ge, Dr Peicy Kidd will 
deh\c'r Ihe Schoislem Meniori.d lei tine- d'lu- sub- 
ject will be “ l-’ortv VcMis 111 the blistoiy ol d'libercu- 
losis 

\i .1 im-c-ting of the Koy.il Society of huhnbuigh on 
<)( tober 23, the- following ollicc-is and nu-inbers of 
c oiincil wc-ic- elec ted Piisulnit Prol 1 ' () Dower. 

I icc-Pn‘si(h)it‘^ Sii 1 A J'hving, Plot J W Crc-goiy, 
M.ijoi ■Ciem-r.il \\ P> Ikiimei m.in, Dr W \ lad, 
Piincipal ] C livinc', Lord Salvc'sen Gouaal 
Std'tlaiy Di C (’> Knott Si ('iciai ics in Oydiuavy 
Mdtini^s Piof I 11 \shworth, Piof K A Samjison 
luasuH'} Dr J Ciiriie ( nru/ni nj l.ihvary and 
M tiSianii Dr .\ Ciichton Mitilud' CduiiliI . 
Idol 1 -' (i D.uly, Dr K C.impbc- 11 , Prol j Aithur 
I homson, Dr 11 S Allen, Sn Kobc'rt Dhth (nc-ig, 
Dr I Kite hie, Piof IC M W'cddei bin u, Idol d' If. 
Dr)ce, Prol J 'l' Simpson, Idol D’AriyW riioni])- 
son, Sir j. lines W.dkc-i, Piof fc J' Wlnttakei 

I \ lu'r pu sideiitial addiess, deh\ c'red on Octobei ic), 
to the- SocU'l\ loi (onstrmti\e Dnth Control and 
K.iu.d Idogii'ss, Di M C Stopes dc-.ilt wnth the- 
ideals mid pu-seiit ])osition of constrmtice bnth 
contiol She' st.itc'd that the soc i.d ideal ingently 
m-eded to-cl,i\- IS the' lecision of oin prc'sent mistakc'n 
temlc'tuv to bleed bom dc'fi'ctue stock moic' than 
fioin goocl .iml hc'.ilthy stock .Vctnig as .1 nu)ti\i' 
lore (' is also the imluidu.d hnm.in comniisc'iation loi 
the- sullenngs cndined b\' iinhc'.iltlu , o\ c'r-burdc-ned 
shim womi'ii, involnnt.irilv the- motlu'is of degc-m-mte 
stock I )i M.irie Stopes is of opinion that the 
( topian idea is .ittam.ible through tIu' use- of sc u'ntihc 
know'lc'dge 111 suc h .i way .is to secnrc' the me lease 
Iroin the best,.ind to decrease the popnl.ition of low- 
grade human bc-ings 

Ml ssRs \V Hi 11 I R \M) Sons, Lid , booksellers, 

{ anibridge. h.i\c' rcsentl) pnrchasc'd tlu' mtc-resting 
ami x.diiablc- hbiary of Prof Iv P> ( lifton, late 
piofc'ssoi of ii.ilinal ))hilosophy m the rnicc-rsit)' of 
O.xford d he y have' .1 caf.ilogne in prejiaiation A 
copv will be- sc'iit [lost tiee cm ajgiluation 

\Vi ha\c- u'cc'iced from Mr. W Kodu-r, 327 Collins 
Strc'cl, Meibom ne. .1 lettc-r and some' panijihlcts 
dcvilmg with the lat pioblc'in as beaiing upon the 
.iifulc- by Ml Alfred 1 : Moore 111 our issue of Mav 20 
(\oI IOC), {) O50) Mr Kodic'i’s scheme for the 

extc'i minalion of r.its, km)wn as “Tlu' Kodier S\ stem,” 
which consists 111 liberating all the males trapped, is 
of course well known and its merits thoroughly 
appreciated by all intcrcbted m the destruction of 
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the rat. Mr. Moore, to whom we submitted Mr. 
Rodicr's communication, sends us the following 
comments upon it . “ iioeltor, who joined mo soon 
after I had initiated the Hritish w.u on rats and inioe, 
agreed with me that if we conUl get international, 
unifted, and nchroniscd war on the lat, then and 
not till then could we Iiojk* to have anv success from 
Mr Rodicr’s nudhod, w'c agreed that our tiist stej) 
must bo to get tlie public fully to ajipicciate the 
disastrous nature of the lat menace, but th.it we 
could not aliord to jiostpone rat dcstiiKtion b\ all 
and every means until the day when uniiied ellort 
w^as fortlicoming If Mi Kodiei .igioes to woik foi 
an Inteniatioiial Commission to bring about a pr(»pei 
understanding of the rat problem and com ei ted 
action, then 1 am sure all of us would gl.idlv lo- 
opi'r.ite ; but until we c.in get the juibhc mind hilly 
alive to the e.vteiit of tlu' issue, I am sine it would 
be just as rc.isoiiable during the lly se.ison to cati h 
as many Hies as possibh' and to liberate all the males 
111 this instance at any rate we should h.v\e a i.ui 
cliame of seeing the progiess of oui woik " 

Ri' mjers of Nature intciested m topography 111. ly 
like to ]ia\e their attention direi ted to a catalogue ol 
some 2^0 books, ni.ips, and engravings relating to 
Txindou and its vicinity just issued by Mr F. irdw'.irds, 
83 High Stieet, Maiylebone, W i 


613 • 

TiiF useful cjuartcih lisl of new books and new 
editions added to Lewis's Medic.il and Scientific 
Circulating Libiaiy lor the inontlis Juh' to Scptembei 
h.is just been receivc-d I'opies ,iie obf.nn.ible free 
ot charge from Messis 11 K l.c'wis and Co, Ftd , 

1 ji) CiowcT Stieet , \\ (' 1 

Mr W H Rohinson, 3 Nilsoii Stieet, Newcastlc- 
ujioii-'ryiie, has receiitb issiu'd ,1 uilalogiie of some 
300 second-hand hooks ot sen lu e I he prices .iskeil 
seem \ erv le.ison.ible \n iiiteu'stmg item is a copy 
ol tlie fust edition m F.nglish of 1 he .\iiatomical 
Fxeicises of llar\cy\, (onceiiniig tlu‘ Motion of the 
lleail .vnd Blood, with tlu Piid.ue of Zechanah 
Wood, I’hysician al RolcTdain, to whiih is .iddi'd l)i 
). lines 1 )e H.n k, his liisconise ol llu' Heart, con- 
taining a defence of H.imey's woik 

.\ DiRic^roRy for the British ( dass liidiisti^ is 
being comjuled uiidei the .nis|)ues ot the Soi icty of 
(d.iss 'I'eclmology It will contain m i l.issiiied form 
the names ol all liims, issoi 1,1 1 ions, socu'tu's, trade’ 
umoTis, cdhcatioiial and use.iuh mslilutums inter- 
ested 111 the iii.inuf.ic tine and wholesale supply of 
gl.iss and gl.iss artu Ic"-:, ,iiul m the supply of r.iw 
mateii.ds, pl.uit, and m.uhiiiciv to (he indiistiy It 
IS hoped to publish the \ohiinc 1 )\ the cud of the 
presc'iit yc'ai 


Our Astronomical Column. 


RiAi'Ni MiaEous Mr \V F Deiiiimg write’s 
that twe) huge me'teois we-ie seen .it Biisteil on (fc tobe'r 
17 at 7 15 and 10 .pi 1 he first of tiu’sc ele’sceneleul 
just imeler the “ Peiintcrs ” m Frsa M.ijen freitn 
lb j'-’ -I- 32 ' to Tbj'’+j5', .iilel moMul ceuy sleiwly 
The othei nie-tc'eir tr.iceiscd an uniisiially long path 
e)f 1 13 de'gre’es, the flight being born itij' 1 74’ tei 
330" - 0 '1 he eluratuui w.is about six secoiiels, ami 

the mcte'or threw’ olt a blight si leak all alemg its 
exteudeel course I he radiant point was iie.ir tlic 
hoiT/oii 111 132^ + 3 Q‘\ but no fmthi'r .ice.ejuiits eif the 
obji’et h.u'c yet been re’ceivmel 

'Hie Oclealie’T mcte'onc sheiwer h.is bee’ii f.iirh wcdl 
obseivc’d this \car, .1 icmarkable succession ol cle’.ii 
nights haying occurred bc’twoe'ii Octobei leiaiid 21 
'file chie'f show’crs ha\e been freuii Orion .ind ,\iies 
Mr Rrcntice at Steiwinaike-t s.nv 2 p) mete'ors between 
October lu ami 18 m 34 hoiiis of w.itcfimg flu' 
chief radiants m aitivilv were deteimiiieci by him 


as follows 





a Ancluls . 

JC 

+ Kj” 

8 Mctc'ois, 

OcIoIm’i 13-T3 

e Anctids . 

41V 

' + 22" 

T 7 

,, 14-18 

1' Orioiiids , 

()()" 

-r rtV" 

U' 

18 

c Crcminids . 

08’ 

1 1 3'" 

8 

T4-T5 


'fhese yarious showeis are we'll kneiwii .it this period 
of the ye.ir Tlu’ Aiietids are slow-mea\ mg, brilli.mt 
meteois, while the Oruuiiels .iiid Oemmiels .ire swilt, 
streaking meteors 

OccuETAiieiN OF .Vi i) r UAUAN ■ -Oil Memday lU'xt, 
Novcmbei 0, the moein will eicciilt the bright star 
Aldebaiaii m faiinis The ehs.ipjre’citam e- takes place 
at io'‘ 8“' Cl M.T , and the re'appc’.ir.ane e at ii'* 20"' 
G.M.T. 

COiMF.l's — Niimcreuis eibseu-vations are to hand of 
the’ comet discovered by Dr. Jiaade on Octobc’r icj 
The comi’t is easily visible m a moderate telescope, 
and should be observable for sonic months. It is, 
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howi’Vei, lecc'ding liemi lIu' sun .iiid e'.irtli 'flie 
folleiwing ele-immts .ue b\ Mdlle' \m 1 ei 1 laiisc'ii, from 
('opciih.igen oliseTvatioiis on Octohei 22, 23 and 24; 

* I 1<|22 Oct I() )7')1 (.Ml 

w iiCj-'''r 7 | 

ii-2T‘r »‘) l't-2 O 
, sl'n'ooj 

leg 
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'fhe comc't slioulel be- loeiked for high up 111 the .south- 
wc’st sejoii .iltoi sunset 

the- sc’.iich ejihe’iiu'iis l,itc‘l\ given for Beriine'’s 
pcneielu come’t diel not iiiLlmU' perturbations. M 
K.is.ikeiv of Mose ow linds that these ate l.iige, and 
gives the following eleme'iils . 
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It IS some 2(>' south of the other comet, but con- 
siderably fainter. 
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Research Items. 


A I.uNG Barkow in Breconshire. — In the October 
issue of Man, Mr. C E. Vulliamy describes the results 
of his excavations of a long barrow at Talgarth in 
Breconshire, on a footliill of the Blaik Mountain 
range 'I'he chamber and its contents had been dis- 
turbed, but not m recent times. At an early stage 
a calcined , tliigli-bone of a youth was found, but 
lower down there were alnindant huni.in remains, 
mucli broken and seldom lying in anatomical relation 
to each other, but showing no evidence of cremation. 
Sir Arthur Keith, who has examined the fragments, 
finds one skull of a man about forty years of age, the 
cephalic index 70, a very narrow, relatively high, and 
rather small head, 20 mm narrower than ])reviously 
recorded in Neohthu skulls from Wales. Associated 
with the human remains were bonc's of the pig, ox, 
goat, and cat, and (piantitu's of flint flakes and 
scrapers are scatteied over the neighbourhood 

A THiRD-cFNirRY BiRMiNc.H.VM --lYeliuiinary ex- 
cavations have just been commeted on tlie site of 
what th(' I'linei, calls " a third-c/'ulury Birmingham,” 
Aiiconium, m the Wye valleV between Monmouth 
and (iloucester, in'ai Weston/under-Benyard, three 
miles from Boss Ov^r an irea of more than 100 
acres the earth is full ot sn,ieltmg refuse; evidently 
a great iron industry tlourisheil there*, the iron oie 
being biought from the h'orest of Dean Ihe only 
classical reference to the place* is 111 the Itinerary of 
Antonins, compiled about 150, a o , and in the four- 
teenth (c'ntury the Benedictine monk Richard of 
Cirencester ri'fers to it Some buildings have been 
found, the wmHs of w’hich wcie decorated in column A 
large quantity of pottery, fragmen'f,s of Samian ware, 
and a com of Domiti. n dated 87 \ d w(*re also dis- 
covered Anconmm *''(*ms to hh.ve arisen as a 
halting-place on the Koman road Irfjin Caeileoii to 
Silchester in the fiist centurv, and it necame a busy 
industrial town in the thud 'i'he lesults of these 
excavations justifyj their continuance on a wider 
scale 

BACTFRioiaxrV OF ('anni.h Mfat and Fisit — The 
results of an investigation by Dr W (b Savage and 
Messrs R P. lianwicke and R B ('aldi*r on the 
bact<*riologv of canned meat and fish have been 
published by the Pood Investigation Jioard as 
Special Rep No 11 (11 M S O puce zs Od net). 
The report is based on the examination of 344 sanipk's, 
the object being to asceitam the character of bacteiia 
concerned in the .spoilage of these canned foods 
Moulds and yeasts arc of rare occurrence and probably 
of little importance’ (Obligate anaerobic bacilli are 
rarely pr(*seTit in sound tins, but were nearly always 
associated with obtrusively decomposed conditions 
in the tin Spormg aerobic bacilli aic frequent in 
sound s.imjiles, and many of them must be regarded as 
potential causes ot dc( onqiosition , they aie unable 
to develop m sound tins from which air is excluded 
and persist as harmless spores Non-spormg bacilli 
were found in inanv s.imples, their importance dc*pcMul- 
ing upon their biological chara< ters Thus, strains of 
B proteii^i an important i.uises of flecomposition 
Thcimophihc bacteria (i e. bacleri.i growung best at 
5.5" f"-) \'<‘ie scan bed for and found to be widely 
prevalent but, being non-jiroteolvtic, are iinlikelv to 
cause s]K)ilage iMicrococci are infreiiuent and as a 
giou]) cannot be reganled as a cause of spoilage, 
though they may assist more proteolytic types ol 
organisms N(*arly (>2 per cent, ot .sound tins are not 
sterile, the woist offenders being crab and lobster. 
Sterility itsell is therefore not a criterion of soiind- 
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ness, and these surviving bacteria do not in any way 
injure the foods in which they are present owing to 
their inability to multiply and produce decom- 
position under the conditions existing. Suggestions 
are madp respecting the process of manufacture so as 
to reduce spoilage to a minimum. 

Flower Structure in the Lecythidace.^. — 
Prof. McLean Thompson has published a further 
"Study of floral morphology in the T.ecythidacea;, a 
peculiar tropical family with large fruits, related to 
the Myrtaceae (Trans. Roy. Soc. Edm., Vol. 53, 
Part I , No. 13) The present paper is devoted to a 
study of the flowering and certain stages in tlie floral 
development of Napoleona tmperialts, the first 
member of the West Afncan genus Napoleona to be 
described, in 1780, by a French wntcr The jicculiar- 
itics of the flower include so-called inner and outer 
corollas witli a scries ol petaloid lilaments between 
them. Many interpretations have been placed upon 
these structures The floral development indicates 
that the petaloid lilaments and the outer corona have 
taken the place of the outer cycles of stamens in the 
Myrtaceous flower, as Bentham supjioscd. The style 
is surrounded by a fleshy glandular disc winch is 
considered to be a remnant of an inner stamen- 
beaimg whorl 

ll.vwAiiAN (iRAssFs — A comprclicusive .u count of 
the gras.ses of the Hawaii islands, which is based on 
special colled 10ns made by the author m 1006, and 
on all accessible material gathered by other observers, 
is provided m Memoirs of the liernice Pauahi Bishop 
Museum, Vol VllI No. 3 (Honolulu), “The 
Grasses of llaw'aii,” by A. S Hitchcock 'I'he 
jirelimmary discussion deals with the distribution 
from an ecological slandpomt, with tin* chief agn- 
tural grass(*s, and with mtrochiccd spi'iies A largo 
number ot the* grasses of the islands liavc been 
introduce*!!, 83 species in all, mostly from Europe, a 
few from Austr.ilia and thi* East Tudu*s Many of 
the 47 nativ(* sj>(*( irs an* c*ud(*mic, and most of the 
otheis have exteiKlcd uortlnvanls to Hawaii from tlie 
East Indies and the soullicrn Polyiu'suiu islands Of 
the 3<) endemic spcn'ics 7 ari* annuals, .ill belonging 
to the genus Panicum Tlu: st*( ond prirt is systematic 
and giv'es a full description of each species, the 
ncccssaiy keys being jirovided , q new species arc 
described, together with a new section ol Poa, Sqfliono- 
coleiis .sect imv. Tiie treatise should provide a useful 
and well-arranged reference woik lor stucleiits of the 
Giaminaccae. 

West Indian Hurricanes -An article on the 
formation and movement of West Indian hiirucancs 
by Mr Iv. H Bowie of the H S Weather Bureau 
apjioars m the U S Monthly Weather Review, April 
Tt)22. The area of hrst appearance is dt'scrilied as 
extending from latitudi* 10° to 25'^ N and from 
longitude 5CP to 95'^ W During a period ot 35 
years, ejo j)c*r lent. of the West Indian hiirrieaiies 
an* .said to have had their origin within and not 
without this area. It is Hssertccl tlial some years 
pass witliout hurricane formation, while other years 
are notable lor hurruaiu* frecjiicncy. Tlu* origin of 
(\ luirtic.ine is by no means certain, and the* author 
states it IS even now dilflcult and next to impos- 
sible to say w^bieh of the many hypotheses is the 
correct out*. The prevalent supposition of the origin 
is the meeting of adverse currents, having different 
temperatures, which produce gyratory motions of 
the atmosphere. Many men of science are of opinion 



November 4, 1922] 


that tropical ^clones are essentially convectional 
phenomena. Observations in the free air in and 
around a tropical cyclone are not available. Dr. V. 
Bjerknes, in his theory of the polar front, has 
recently given a new conception of the part that 
local wind systems play in the fonnatioii of cyclones. 
The author states that it wouUl seem that the cause 
of the origin of the tropical cyclone may be found 
in the counter current theory as to initiation of the 
cyclone centre, while the coiivective theory accounts 
for its maintenance after having staited Much 
information is given on the movement of hurricanes, 
and there arc numerous charts showing the travelling 
centres in association with the surrounding distribu- 
tion of atmospheric jiressurc. 

Local ok Heat Thundlkstokms — U he LS 
Monthly Weather Review for June gives an interesting 
and instructive account of the development of 
thimderstoims by Prof. C. F. Brooks, of tlie Clark 
University, whicJi w'as presented before tlie y\mcriean 
Meteorological Society m Ajiril last. The supply and 
action of the ascending and descending lui rents 
of air are explained, as well as the foimation and 
effect of ram in the development of the storm d'hc 
physical make-up of the thunderstoim is said to 
develop quickly into a central descending and out-* 
flaring current of cold air, surrounded by a cone ot 
rising warm an, and still farther out by a /oiu* of 
descending air A thunderstorm is described as the 
result of relatively large streams of air m violent 
convection attended by abimdant condensation of 
moistiin* With reference to the rapid using of air 
in cnimdiis clouds that are growing into cumulo- 
nimbus, the author rein.irks that on ditterent occa- 
sions his rough measurements have shown n])war<l 
motions of 3, .j, and 7 metres per second m the tops 
of cumulus clouds Aviators .uul aeronauts who 
have been within active ])oitions of cumulo-nimbus 
clouds have expcneiiced great bumpiness owing to 
the strong up-and-down curicnts Violent convection 
is said to be caused by the instability aceompanymg 
a large* lapse lale* 111 tempe'ratnn*. Abundant con- 
densation of moistuic is I'-sential to the stait of a 
thunderstorm 'I he gist oi the (ommunuation is 
the predicting of local thund(*rstorins, and (cilam 
(piestions tiu* foimnlated lor the forecaster n'lative 
to streams of air, convection, and ( ondonsation 
It is suggested that the conditions be tahnlated and 
that use be made of a a or - answer, the summing 
up of which will uuhcale whellicT lc)c:al Ihuudeisloims 
are jirobablc* Important information is given as to 
wheie Io( al thimderstoims originate*. 

The SriiruE-GAi’ VoLTMEricu — When it is neces- 
saiy to measure the* maximum or peak voltage of an 
alternating current fiom a tiaiistoimcT or induction 
coil the sphc’ic* - gel}) voltmc'lei is oftc*n usc*d, as its 
indications aic* independent of llie Imimdilv of the 
ail and ot the form of the* voltage wave* The 
following parlKulais of such an mstnimc-iit al the 
Matmnal riusical I aboiatory, fiiinished by T)i F 
A Owa'U in the ()itobc*i issue ol the finiDuil oj the 
Roiilf;en SoLirly, wdl prove useful 1 he s])heii's, 7*(>2 
cm in clianu'ler, aic moulded on ('bomlc' pillais Ji 
cm long, w'jlh sul])hur iiiigs 5 cm long let 111(0 tliem 
fc:>r additional msulatiou One s}>hcre is fixed and 
the other siippoited on a slide wliuh can be moved 
towards llic* fixed s})li('ic' by nu'.ins ot a smew A 
scale on the* slide givc's the distaiu'o a})ait of the* 
spheres at their nearest })oints. 'the .splu-res are 
connectc*d to the siqiply and are moved slowly Lovv.irds 
each other till a spark passc*s The iieak voltage is 
then deduced froie the distance apart by the following 
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data ; i cm. 32-7 kilovolts ; 2, 60 ; 3, 86 ; 4, 196 , 
5. 124; 6 cm. 141 kilovolts. 

Ozone. — Prof. E. H. RiesenfeUl, of Berlin, has 
recently described [Chemiker Zetiung, October 7) the 
preparation and properties of imre ozone. Ozonised 
oxygon containing 10-13 per cent of ozone was lique- 
fiecl in exhausted glass bulbs by cooling m liquid air. 
The deep blue licjuid, on exjiosmc to icdnccd pressure, 
gaveott mainly oxygen, .mcl .it a ecrtaiii ctunposition 
sepaiatecl into two Layers the upper, d.irk blue, layer 
was a solution of o/one m liijmcl oxygen , the lower, 
deep violet-blaek, layer was .1 .solution of oxygen in 
liquid ozone. The lower layer, foimerly ccinsidc^recl to 
be puic ozone, contains about 30 per ec'Ul of iixygen at 
- 183'’ C. The oxygen was punqK'cf oft from it, and 
pure liquid ozone (ItP -ii2-4’r) obt.imcd The 
vapoiirdcn.sity of 48 {O3) vvasfoimcl by Diim.is’ method. 
On cooling in liquid hyclrogc'U, solid 0/0110, m violet- 
black crystals, M,P -- 249-7'' C. was formed The 
gas, dec*}) blue m colour, is, m tlu* <iI)senco of all 
catalysts, ic*niarkably stable Pure gaseous ozone 
can be exploded by an eloctnc sji.irk, but .some* re- 
mains uncJianged This would be expec tccl from the 
endothermic character of Iht* siibst.mec* I'he critical 
Icmpeiature is - 5'' C No evidc'iiec vvhatc'ver of the 
existence of tngher jiolymers ot oxygen was obtained ; 
both in the* licpiid ancj gaseous states (he* formula is 
O3 This work is of great mteiost, and, .qiart from 
Ihc* cletei immition of tlu* jili} steal })ropc‘ttic*s of ozone, 
it remov'es tlu* last doubt as to Ihc siiiqile character 
of ozone; — “ oxo/on ” cloc.'S not exist 

r l)iFi.FUE,N riAi. Gas Analysis - Mention has alr(*ady 
bc'eii made m Natukiv ol a method devised by J^r 
G A, Shakespear of Jhrimnghain thuveisity for 
measuring clilterenecs m* com|)osilion of similar gas 
mixtures The method, which h.is [irovecl itself 
valuable for controlling the }>uiitv of hydrogen, the 
safety of almos[)liores m balloon sheds, and many 
other })urpose 9 , depends on the dilierc'nces of thermal 
conductivity of gases d'wo identical s})irals of 
platinum wire aie enclosed in scjiaratc* cells m a 
metal block, cadi sjiiral forming one arm of .1 Wheat- 
stone Ihidge circuit, the ollic-i two arms being of 
m.inganm An electric, cnrrenl flowing tliiough the 
budge* thereby lu'.its the twosjinals, which lose heat 
tcj file walls of the cells If the two cells contain 
gases of clilhac'iit thc*rmal conductivities the spirals 
will cool at dillercnl latc's, and one; spiral will there- 
fore be mamt allied at a higlu't tc'nipc‘raturc* than the 
otlier The ditteiencc* in tc'm])c*ialnrc‘ of the two 
vviics thus cause's a ddlection ol tlu* galvanometer, 
the extc'Tit of vvhicli cle})ends on the (htlerc'nce in 
conductivity of the two gases 'The construction is 
such that change's m the tc'inper.itiire of the gases 
alleet both sides of the budge ecjiiallv If, therefore, 
one cc'U contains a }nirc* gas, .iml tlu* other cell the 
same gas mixc-d with some* otlu-i constituent, the 
c'xtent of the dc'lleetioii will iiulic.ile the }nc)]Jortion 
ol the SCI Olid gas prc'sciit, .md the galv anomi'ler can 
be* cahln.iU'd to show diieitlv the* ptrcc-utagc com- 
position ot the mixluu* 'Ihc dilleiemc' m conduc- 
tivilv' betwc*en all and carlion dioxidi* en.ibles the 
method to be used to cletei iium the* })cn entage of 
eatbon dioxide' in lliu'-gasc's 'J he otliei t oiislituents 
ol thie-gases c'ltlioi h.ive Iheimal coiiductiv iti(*s ditfci- 
mg but little fiom those of nitiogen, or are neghgfblc 
m anicumt, while the elic c t of flu* w.itcr \a})oLircau 
be eouiiteiac ted by kec'jmig the gases m both cells 
saturated P.^ altenlion to ec ilain details the* method 
may be* then ap})lied to Inllow the* change in carbon 
dioxide content ot the* liue-gases m fuel-consuming 
installations 'riie mslriimenl is made by the Cam- 
bridge Scientific fnstiument Company. 


NATURE 



6i6 


NATURE 


[November 4, ig22 


The Origin of Magnetism. 


/[TEN the proposal was first made to hold in 
Section A of the Eritish Association at JIull 
tins ^c*ar a discussion on " The Origin of Magnetism,” 
it was met with the criticism ftom eminent (piarters 
that tiie time was not yet ripe for tlie consnieration 
of this suviject Those who attended tlie meeting 
will j)roT)abl\ agiee tliat tins view was justified, for 
it tan seari(‘ly T>e said tiiat tlie jiosition was .ulvaneeii 
appicciably, or that any real, or even plausible, 
answer was given to tlie main (jiiestion nnolved 
Eerhaps this was m some me.isure due to the regiet- 
table absence of I’rof Langevm, who had promised 
to m.ike the opening lemarks, <ind had expressed his 
intention of using the ojijiort unity for a critic.d survey 
of the whole subjeit Hut a letuin'iice of the ill- 
health fiom whu li he has internnttentlv suftered for 
a long lime dejinvcd the Section of IVof Langcvm’s 
presence and his (“agerly .iiiticifiated coutributiou to 
the discussion As it was, the <liS(Ussion kicked co- 
ordination , tlie lemaiks of the vauous spcakcis bore 
little relation to one anothei dheie was the exposi- 
tion by Piof Weiss of his tlH'oiy of the molecukir 
held and the ('xistence of magiudons , then Sir J A 
Ewing's description of liis new molecular magnet 
models , then the nmiarks of Dr. A E. Oxley on the 
changes of susceptibility impaited to platinum and 
palladium by the oc( lusion of hydrogen ; and, finally, 
an account by Mr E E J 3 ates of tlie measurements 
of the Kichardson effect recently cained out by Dr 
Chattock and himself, — all contubiitions of consider- 
able individual intciest. but not dosely related to 
one anotlier nor jiroviding lyi .iiisuer to the essential 
(juestion of the of magnetism 

In spiti' of the comparativi* faihiie of the discussion 
m its wider asjiects, one felt th.it the time had not 
been wasted, priiuipally liecause it atlorded an oppor- 
tunity for 1*1 oi Weiss .to give a most interesting 
account ol his work in (onnexion with ferromagnetism 
and param.ignetism, whiili is not too well known in 
this countiy Prof WTiss at very short notice under- 
took to open the discussion m place of Prof Eangevin, 
and a faiily complete account of his remarks will 
eventually appear m the Report of the Association 
An outline of this exposition may be profitable here 
Staitiug from the analogy ol tlie dillerence between 
the laws of fluid conijiiessibility fcjr low and high 
densities. Pi of Werss showed how Eangevnn’s kinetic 
theory of paramagnetic substance's may be modific'd 
so as to include stiong magnetism --or ferromagnetism 
— by the assumption of the existem.e of a molecular 
field analogous to van der Waal’s mlc'rnal pressure in 
fluids A whole array of experimental facts was 
brought forward in sujipoit ol this theory of the 
molecular field, It provides an cxjilanation of the 
variation of magnetic satui.ition with tempeiatme, 
it accounts pieciscly for the transfoimation ol ferro- 
magru'tism to jiarainagnetism at the tenijierature of 
the Curie jioint, and for the observixl law of this 
paramagnetism. I'he theorv also points to a dis- 
continuity of spei ilic heat at the Curie point, and the 
magnitude of the discontinuity, calcul.ited from mag- 
netic data, agiees with caloiimctnc measurements 
Still nufre inteiesting is the lecently discov'ered mag- 
neto-caloric phenomenon, which consists of a re- 
versible temperature variation accompanying mag- 
netisation This dilfers from the ordinary hysteresis 
effect, which is urevTi.sible, and always involves 
heating. In the reversible effect, magnetisation pro- 
duces a rise of tenijicratiirc and demagnetisation a 
fall At the Curie jiomt the change is by no means 
negligible, reaclnng, as it does, a value of about i'^ 
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in fields readily attainable d'he extent of temperature 
vari.ition calculated by means of the molecular field 
theory agrees with that observed 

When one comes to calculate from various ex- 
perimental data the numerical value of the mole- 
cular field, it proves to be of the order of magnitude 
10’ gauss, which is far in excess of the magnetic 
field which might m the most favourable circum- 
stances be jiroduccd by the magnetic moments of the 
molecules of a ferromagnetic body, namely, ro* gauss. 
This remarkable result indicates tliat the so-called 
molecular field has not itself a magnetic origin. In 
this connexion Prof. Weiss’s own (traiisl.Ued) words 
are worth (pioting — 

” It IS therefore impossible for the mutual actions 
represented by the moleiailar tield to be of a magnetic 
nature It is just a notation for forces of a non- 
magnetic character, with a symbol borroweil from 
magnetism 1 prefer, m jilace of the primitive de- 
finition givcm earhei, the cepn valent detiiution 



where IJ is the mtimsic energy per unit volume, and 
I the intensity of magnetisation. This definition is 
advantagi'ous m that it does not jircjudge the nature 
of the force's . , It docs not apjiear to Ix' impossible 
that the forces may be electrostatic ; that, however, 
IS at jiresent a pure supposition ” 

In the second part of his addiess Prof Weiss 
directed attention to anotlier imfiortrint aspect of the 
c'ombined kinetic thec;ry of L.ingcvin and his own 
theoiy of the molecular field '1 he possession of these, 
theoiies permits the calculation of the values of the 
molecular or atomic nvigiiclic moments which have 
been the undeilying assumption in all thi'ories of 
magnetism A great number of atomic moments 
have thus been evaluated from many cxperiment.il 
.sourci's, such as the measurement of the magnetisa- 
tion of feiiornagnetic substances and their alloys both 
m the neighbourhood of absolute zero and above the 
Cuiie jioint, the invi'stiyation of the paramagnetism 
of solutions of salts, and the like 'the general law 
which emerges is that ” all atomic moments are in- 
tegral multiples of th(‘ same clenumtary moment, to 
which the name mat^ncUm has bi'cn given ” b"or 
example, six different and mdependi'iit observers have 
found for nickel, over a temperature inteival of about 
pxP, 8-03, 7-99, 8 o.p 8 05, 8 03 and 7-98 magnetons re- 
spectively, numbers which, it will be seen, arc m the 
immediate neighbouihood of the mtc'ger 8 It is, 
besides, a general property of .itoms to possess dif- 
ferent integral mimbeis of magnetons according to 
various ccjiidition.s, such as their stale of clu'mical 
combination, or their temperature, whether m the 
ion, or in the undissociatecl mok'ciile Prof, Weiss 
affirms that the magneton is a real entity, and he 
l^ointed to the fact that the Kutlicrfor^J-P.ohr atom, 
togethci with Planck’s quantum theory, .ictually does 
indicate the exi'^tencc of a univcisal elementary 
magnetic moment, which, however, proves upon cal- 
cukition to bi' almost exactly five times as great as 
the magneton 

Prof Weiss’.s general conclusions may be summed 
up by quoting him again — 

“ I. One of the essenti.il conditions for the pro- 
duction of strong magnetism- or lerromagnctism— 
IS the existence, between molecules jiossessmg mag- 
netic moments, of important mutual actions which 
arc numerically expressed by the molecular field, and 
I are certainly of a non-magnetic nature 
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2 The appearance of atomic moments as integral 
multiples of the same elementary moment— the mag- 
neton— is thus one of the important aspects of mag- 
netic phenomena." 


Altogether a convincing exposiijon, in spiti; t)l‘ 
Sir Ernest Ruthci foul’s amusing allusion to the 
fascination which tvhok nu>nl)t‘)s ha\e for physicists. 

A O. R.\.nkini 


Man and the Ice Age. 


tlie many discussions which look plai^e duimg 

the recent mooting of the llrilish Assot i.ition 
at Hull, few aie hki'ly, on juirely scienlilic gromuls, 
to piovc of more imjiortance than that on the lelatioii 
of man to tlie ice age in Hritam, in which the sections 
of geology, geography, and anthropology took part. 
It cannot be said that any ngrecmeiil was icathed , 
but the signilicame of the discussion lies m the fact 
that protagonists ot diffcient scliooK of thought m 
geology were brought fai'e to face, while au Ideologists 
and geographers weie able to foimulute and lay before 
them problems for the solution of winch they await 
the assistance of geologists Jn consideii’ng the 
problems of the ice age, geologists ami archa'ologists 
are dealing with the same mateiial, but each from 
tlieir special jioint of view'. 'I'he lesult has been a 
dilterencem nomeiKlatuicand mctliod of classification 
the geologist tlimks in terms ot tlie deposits ; the 
arc Ideologist m teims of tlu' artefacts found in them 
Consecpiently, as Prof P. F. K'endall pointed out, any 
discussion between them is likely to couk' to a dead- 
lock through disjianty of uomem lature Tins discus- 
sion, howevei, sluiwed that the ditticully is by no 
means insupeiable 

It W'as apparent at an early .stage m the discussion 
th.it there existed a cleat-cut difference of ojmnon as 
to the method of .ijiproac h m .itt.uking the probhun 
Indeed tlie title ol tlie discus'^ion, m suggesting a 
resliiclum ot the subject matlci to Britain, w-as 
a chalU'ngo winch IToi W J Sollas was not slow to 
t.ike up, when at the outset he maintained that it 
was imjiossible to (onsider the cyidciu o m Biitaiii 
ajiail iiom conditions 011 the ('ontment Prof 
Kendall, on the other h.ind, held that not mcicly 
must consideiation be confined to the evidence' as it 
IS presented m the lUitish .nea .done, but lli.it tlu* 
solution of the jiroblem must be sought in East Anglia 
m th(' U'l.itioii of tlu' nortlurn diift to the chalky 
bouldc'r (l.iy On this jinnit, i’rof. Kendall's lucid 
suimidiry ot the e\ ideiice g.ivi' his audience a dear 
indication ol the naluie ot the ])robleni and of the 
I xtent to which the Ihitish data may be expected 
Lo Ihiow light upon the problem as .1 whole It 
luins to a gre.it extent iiyion tin* view which is t.ikc'u 
of the lelatioii ol the ghui.il dc'jiosils ot \oikshir( 
to those' ol Fast Anglia 1 he ch.ilkv boiildei cl.iv 
of least Anglia was (.allied down b\ ice fiom mniii 
of the Wash and the fens In ^olkshlr(' there is a 
clear glaci.il sceiueni e of ,it least Ihiee bemleh'r e l.iys, 
in the lowest of whieh is a Se .melinavian elenie-iit 
In Pu)f Ke-ndall's eijnnion the- luiyie of coiiclating 
the \c)rkshne' e\ielence with that ot least Anglia is 
to be foiinel m the Wolds, on the west ol wlmh is 
found the jaiiplc clay eif Yorkshire, and on the e-.isl, 
the chalky boulder e l.i)- W'as it possilile, lie askc'd, 
that the lattei might be the ymrjile clay ti.iiedormecl 
by its jiassage occ'r the' Wolds ^ 

Ihe ticiiel eit the disdissioii was to show lh.it the 
arch.-realogie al preiblcin is iiarre^w’ing down tei the 
cjiiestioii of the rclatieni eif the- gravels cont.immg 
Chellean auel Acheule.iu unyilements to the bouleler 
clay, a definite issue ioi seihition by excavation At 
Hoxne, such impilemenlileious gravels were found lo 
overlie a boulder clay, but the evidence is by no means 
entirely conclusive and appears to conflict with that 
from elsewhere. Prof. Boswell had^hoped lo be in 
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a position lo pl.ice Ix'foie the scc tioiK tin* result'^ of 
excacatiuns undertaken to (h'ti'rmiiK' this point, but, 
unfortunately, they had not bt'en com|ilc'tc'd in tmu' 
On the othei h.iml, Mi I la//l('diiu' Wairen showed 
himself an iincoinproiiiising oyiponent of anything 
but a post-glacial date lor llu' pala'olilhic gravels, 
on the ground that thev .ik' ( oiilonn.dile to the 
holoceiie alluvuini, a condition whuh would bo im- 
possible had they been subji't ted t(* gl.icial action 
'riie general disposition apjie.iK'd to be, however, 
that further CMdeme on this c li'ar crucial point must 
be aw'aited On the whole, this would appear to 
be m agreement with Ihe teiideiu y of the ojunions 
w'lnch have been elicited by the Biitish Associ.ition 
Comuutlee appc 3 mtcd at the Caidill inc'c'tmg to report 
oil theiclalionof early tvpesof p.il.eolitliK implements 
and glacial dc'posits Ot these* some have ayijie.ired 
111 Man , others avsait publie.itioii 

The mtere.st of archa’ologists .ind gc'ogru pliers, 
how'cvei, IS not bounded liy the pissition of ni.ui in 
relation to glacial dejiosits 111 tins country 7 hey 
would wish to know how' f.u conditions m this 
country c.iii be equatc'd with conditions in the 
Continental area, extending this term to include 
North Africa, and how* far it is possible by geological 
evidence to link up the pal.eohtlm culture's of This 
countiy with the cultures of thesis .iieas 'riiey 
w’cleomed, theiefoie, the ojK'iiing reniaiks ol the 
])ri’sidcMit of the anthropologic <d sc'tlion, Mr Peake, 
in which he reterred to the tentative si Ih’iiu' for 
eltcclmg this which he had put foiw.ud,^ and the 
pronouncement of Pi of Soil. is th.if the Jb'itish 
evidence could uot be consideied .ip.iit fiom the 
'^'outinent.il evidemc' Prof Sollas alily summarised 
Penck’s \iews, and pointc'd out how the dillc’rc'iK es 
between the JTench and (ieiin.m geologists might 
b(' rec oiu ilc'd- dideicnces howevei, which did not 
alhet the cpu’stioii ot thc' geological age of man 
Penck’s four gieal jHinods of glai i.ition m the Eastern 
.Mps could be coiielated with the' iivcu' gravels, wdiile 
in ITamc' gl.iciation could he hi might into rc'lation 
with laisecl be.iches .As a u'sult of mu h <i coireLition, 
it appealed that the ( lu'lli'.in miplements belongecl 
to a waim peiiod. the Kiss-W’unn, the Mouslerian 
straddled the Warm, and the Am igii.u laii ,ind later 
yih.isc's of ]).d.i'olithu' ciiltun' weie jiost-Wunn 

IhepoiiiLot view of tlic'au h.i'ologist and gc'ograjilier 
was well put by Plot II J hlenrc' 'I'lie aicha'ologist 
in parlit ulai has ariuod at cc'i f.iin c (inclusions on 
juircly arcli.eological c'vich'ncc’, for whuh lie looks to 
the gc’ologist tor c ouhniiatuin 01 the revc'rse I'rof. 
I'leure poinb'd out that the three ccnties of glaciation, 
Scandinavia, Britain, and the Alps, could not be 
considert'd apart Any change 111 the distribution 
of ue in one area was bound to .itfect the climate 
and distribution of ice in the otiieis. It was tlierefore 
memnbent upon the gc'ologists to piodiue a .scheme 
applicable lo all areas • 

An interesting question to which Prof Fleure 
alluded IS raised m the relalion of thc Buhl jieriocl, 
wdiu h was marked by a u'advanc.e of the ice, to thc 
conditions m Scandinavia desciibed by de (Tier. 
The study c^f climatic c onditions m.ay also be expected 
to throw light upon the problem. Prof. Fleure 
pointed out that a constant . in ticy clone over the 

1 \faH, igaa, No. s 
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glaciated region would cause a constant succession 
of cyclones accompanied by a high rainfall over the 
Mediterranean and Western Asia. This would support 
the view that the desert belt of the Sahara was then 
more to the south, thus accounting for the vast 
number of palaeolithic implements, accompanied by 
ostrich shells, found in that area. It would also 
strengthen the probability'- that man drifted north 
as the climate improved after the Wurm period, 
and confirm the suggestion of the archseological 
evidence that after the Aungnaciaii period there is 
no break 

A series of recent investigations on the south 
coa.st in Hampshire and Sussex, which were described 
by J 3 r. L. S. Palmer, bear very directly upon the 
(juestion of the equation with ("onlmental deposits. 
l)r. Palmer, who w'orked m collaboration with a 
geologist, had endeavoured to relate climate and 
deposits with implements .\s a result, the lOO ft. 
terraces and beaches show a warm fauna associated 
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with Acheulean and early Mousterian implements; 
the 50 ft. and 15 ft. terraces a cold fauna associated 
with Mousterian implements, the cold period being 
interrupted by a slightly warmer period which 
justified the division of this phase into two parts. 
In the superficial brick earths were the Aurignacian, 
and over the late.st Combe rock were the Magdalenian 
implements. Dr. Palmer found a correspondence 
between climate, culture, and land oscillations. The 
investigations were carried out without reference to 
nomenclature, but on comparison, corresponded with 
the Continental system of P^nck. 

At this point the discussion closed If it had 
attained no very definite conclusion, the air had 
been cleared. One definite question has been formu- 
lated for further mvestigalion, and it has been shown 
that a considerable body of opinion is approaching 
.some kind of an agreement as to the manner in which 
the evidence in Britain may be brought into relation 
with that of the Continent. 


Generation and Utilisation of Cold. 


T he general di.scussion on the generation and 
utilisation of < old which was held at the 
Institution of Electrical Engineers on October 16 
was organised jointly by the Earaday Society and 
the Britisli Cold Storage and Ice Association. 
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Although th(‘ jiapLis read at the mt'cting dealt with 
varioivs aspects of the liquefaction of gases, there 
v^re no contributions from tlie refrigerating industry 
I'ossibly the. applications of cold for the preservation 
of food stulfs have become so standardised that our 
refrigeratrng^'engineers do not interest themselves in 
mew dcveloip^ier^K^? It was intended that the 
opening jiaper of the discus.sion should be read by 
Prof. H. Kameilmgh Onne"^, but owing to the death 
of Ins colleague. Prof. Kuenen, he was unable to be 
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present Conseijuently Dr. C. A. Crommehn com- 
municated Prof Onnes's paper as well as his own. 

The Leyden cryogenic laboratory has been engaged 
on low-temperature investigations for the past 
thirty-five yeais, and such magnificent work has 
been done there that any communi- 
cation emanating from this special- 
ised institution is read with con- 
siderable interest 

Dr. Crommeliii's paper was of 
the nature of a general description 
of the methods of experiment 
whereby they obtained any de- 
sired te'nijierature below zero centi- 
grade and maintained this tempera- 
ture constant within 0*01° C The 
equipment of the cryogenic labora- 
tory is essentially a senes of plants 
working on regenerative Pictet 
cycles down to licpiid nitrogen 
temperatures Below this, liquid 
hydrogen and liquid helium are 
emjiloyed. In the Pictet cycles 
methyl chloride, nitrous oxide, 
ethylene, methane, oxygen, and 
nitrogen are used. . Any one of the 
substances boiling under appro- 
priate pressure will give a range 
^ of steady temjieratures. By these 
means a rangi* from - C. to 
- 270“ t' IS obtained which is 
complete but for short gaps 

Cryostats containing the difler- 
eiit lujuids are thermally insulated 
by vacuum walled vessels and the 
losses reduced to a minimum by 
the immersion of the apparatus in 
batlis of the commoner elements 
such as liquid oxygen 

For tlie range - 259'^ to - 2G9'’ C., 
wdiich cannot be obtained by the use of a boiling 
liquid, a hydrogen vapour cryostat is employed, the 
vapour being heated electiically to the desired tem- 
perature and cii ciliated around the expeiimental 
bulb. 

The paper also contains some interesting data as 
to the capacity of the plant, and it is stated that 
liquid hydrogen can be produced at the rate of more 
than 13 litres per hour. A high degree of purity is 
required m the gases employed, and it appears that 
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the ordinary liquid air process of producing oxygen 
does not give gas of sufficient purity. 

Prof. Onnes’s paper contams an account of his 
attempts at producing solid helium and, of course, 
the attainment of the lowest temperature. His 
original experiments with lichum date back to 
fifteen years ago, when lie found that liquid helium 
boiling under the lowest pressure he could produce 
(about 2-2 nim ) did not solidify. Ihe temperature 
was estimated as 1-15° absolute. In 1920, Onnes 
determined to make a fresh attempt, using the best 
pumps available for reducing the jiressure Batteries 
of Langmuir condensation pumps were constructed, 
twelve of glass and six of iron, all working m parallel 
and delivering into two Burckhardt vacuum pumps 
connected in senes with a Siemens oil pump The 
largest Burckhardt pump was capable of dealing 
with 360 cubic metres of gas per hour. A diagram 
of the expel imental arrangements is shown in Fig 1. 

The complete battery of pumps was capable of 
removing one litre (N.T P ) of gas per hour under a 
suction pressure of o 005 mm , but owing to the gas 
friction in the ajiparatus, the actual pressure produced 
at the surface of the helium was only o-oi2 to o-oi j. 
mm. Under these conditions the lowest temperature 
attained was 0-82° absolute Even then helium tlid 
not solidify. 

Not the least difficult part of these investiga- 
tions IS the measurement of temperatuie 'the 
actual tenqierature of the liquid is obtained by 
calculations based upon the general eiiiiation of 
Van der Waal and extrapolating the temperature 
vapour pressuie relationship for helium The foim 
of the extrapolated < urve was compared with those 
obtained for various other elements as the line shows 
a decided curvature at normal temperatures At the 
meeting Prof Portei discussed the theoretical basis 
of this method of extrapolation and the possible eiror 

The two ])apers from the layden laboratory should 
» prove of material assistance to the student interested 
in the technique of low-tempciaturc investigations 

The mdustiial application of the lu|iiefattion 
processes was dealt with by thri'c spivikers Mr 
K. S Murray gave a geiuM'al amount of the processes 
employed I13' the British Oxygen Co It was mteicst- 
iiig to luvir that the ehiciency ol the li(picfaction 
process is not appreciably greater than that of the 
old banuni oxide piocess using tlu' reversible pressure 
reaction The advantage of the liquelaction process 
IS that it produces ,i purer gas Eiguies fot the* cost 
of producing oxygen were given, ,is well as technical 
dcscrqitions of tlie various tvqies of rectification 
ap])ar.itus 

dlio second paper uas sent by M Claude, and in it 
was desciihcd a plant lor the separatum of hydrogen 
from water gas by a liquefaction process Ihe 
method can be* utilised whem tin; gas, such as that 
from coke ovens, is loo impure to permit of the use- 
of the catalytic icactiou depending upon tlu* c'oii- 
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version of carbon monoxide to carbon dioxide. The 
plant described is used for supplying hydrogen to a 
synthetic ammonia apparatus producing 5 tons of 
ammonia per day. An intcre.sting feature of tlie 
apparatus is the introduction of small amounts of 
nitrogen into the system to serx'e as lic|uid nitrogen 
lubricant m ihe expansion engine 

In the third paper, Mr. E .\ (Iriffiths gave an 
account of the use of oxvgi'ii m breathing apparatus 
for airmen, and also of the plants foi manuiacturing 
liquid oxygen for this purpose The chief difficulty 
in the use of cold liquefied oxygen is that of storage 
and transport. The mechanism ol the metal vacuum 
vessel, which is the only practicable solution of the 
problem, was briefly dealt with. The manufacture 
of these vessels is a simple matter, <iiul the thermal 
losses m properly constructed vessels is 1 2 per cent, 
of the liquid oxygen content per day for .1 tlask of 
two litres capacity, wlule for a twenty-five-litre flask 
it is only /j J per cent. 

The vaporisers for (oiivciting the liquid oxygen 
into gas at a rale which can be ke])t under control 
were described In view of the simplicity of these 
devices, it is surprising that greater use is not made 
of liquid oxygen m moilical aiul cxpci imental work. 

d'he portable plants eiiqiloycd for pioducmg oxygen 
utilise both the Claude and tlie laiiile pimeiplcs. 
Although the theoretical clfK'ieiK'y of expansion 
with external work is about three times that pos.sible 
with the Joulc-d'homson free I'xjiansioii, the actual 
results obtained on test are not appreciably different. 
This appears to be due to the pr.ictical limitations 
of the expansion engine. A similar conclusion was 
arrived at independently by Mr Muiray in the case 
of laige plants 

The expenditure of nowc'r for the* production of 
oxygen is of the order of 2. I to 3 K P per litre/hoiir . 
the figure for the Pictet eyefe, according to Croinmelin, 
IS decidedly lower, being only i-G^ H P per litre/hour. 
I'he ovei-iiU dliciency of lupiefaction juocesses is 
therefore extremely: low at^d generally less than 3 
per cent 

The remaining jiajiers were contiibiiLcd by investi- 
gators woi king under tlie dinx tion of the Engineer- 
ing ('ommittec of the loxid Investig.ition Board 
(Department of Scientific and Industrial Research) 

Dr E/er Urifhths dealt with the determination 
of thcrmometiic lag in various types of tlu'rmomelers 
and with some new materials lor tliennal insulation 
at low tern])eratures 

Prof C E Jenkins gav(' a summary of his work 
on the thermal pioperfu's of etliyl cliloride His 
resean.h on this substance is an extension of his 
previous work on caibon dioxide. The data which 
lie has now obtaiiuxl slumld be of considerable value 
to the refrigerating engineer, for ethyl chloride has 
many advantages ovei ammonia and carbon dioxide 
for use in small lofiigeratuig ])lants 

JC. A. (iuiFi'inis. 


Propagation of the Sound of Explosions. 


I T has fre(|ueiillv been noted that on the (xtasion 
of great e\))losions tliere ai(' < nrious .inomalies 
in the pnqiagat uin <if the sound llsiiallv Iheio is 
a noimal zone ol audibility in the immediate neigh- 
bourhood of Ihc explosion, be>oiid this a /one of 
silence, wliere the sound is not heard, and again out- 
side tlie zone of silence a second /one of auddulily 
it IS remarkable that while an observci at say 50 
miles away may not luxir an explosion, an observer 
at 80 miles may lu'ar it distinctly. 

These abnormalities are closely connected with 
the meteorological conditions, though the detailed 
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rclationshij) betw'een them is not knowm. One 
the<ny is (hat the wind lifts tlu' soimci over an area and 
brings it ilown again many miles away Another 
theory aserilics the /one ot sikuu e to the ^‘tfcct of 
the distribution of wind and temperature at High 
altitudes T'hc theoretical development of the 
pioblem is extremely complex, and so it was decided 
to make an expennu ntal study of the meteorological 
conditions along with detailed observations of the 
extent of the /one of silence in the hope of elucidating 
ihe relationship betw'cen them 
The International Commission for the Investigation 
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of the iippointcd a siib-eomnnssion to 

(onsider the problem set out above, and the sub- 
commission applu'd to various Ministries of W’ar 
with till' view of obtainiuf^ tlieir collaboration in the 
( as( of obli^^atorv' destrm lion of explosive's The 
first favour, ibl(' reply ( ,ime fiom the J)uteh Mimstrv' 
of W’ar, and it was fin.'dlv aiiani^ed that at 1711 
C'l M 'I' on t)(t()b('r 28, live tons of ammonnim 
peirlilor.ite should In* exjiloded on the (,)ldebroek 
Artillei V I Vi ill ( iroimd (lonj'itiide 5' ^e/ jo" , latitude 
52' 2 <y's*>") 

In tins conntrv aii.iiij^ements were m.ide by tlie 
Meteoiolof^'u al (flln e loi th(' obseiveis at all the 
obsei \ atoi les and lejutitinp stations to listen foi the 
soniifl, ,'111(1 t(j make note-^ n }»aidin^ the metefirolo^^ical 
(onditions ,d the tmu' When' possible, observations 
of wind ,111(1 t('mper.itnr(' in tlu' uppe'r air were also 
madt' In addition, throuf^h tlu' medium of the 
J’ress, th{' ]mbh( wen* ,ilso inviti'd to forwaid to the 
Meteorological Ollice not(.'s of any obsei vations made 

t^p to th(' time of going to press total of more 
than one himdri'd repoils have been reieived .ind 
it has not y('t bei'ii ])ossit)le to examine tlu'in in detail 
'Ihe most ihstant |)omls at which the explosion is 
alleged to h,ive been heaid are Noith Wales and 
Iv'orthiimbeiland 'L'wo valuable records have been 
obtained on the hot wire mu rophoiu's of the Signals 
Kxpi'rimeiit.il Ivst.dihslmK'nt , at Woolwich, .iiid at 
Ihggm Hill (Kent) respei tively 

As soon as the Ihitish obsei vations have been 
examined and snmmaiised, the results will be for- 
warded to the Dutch Meteorological Seivue for 
collation with continental n'ports 


The Whitworth rScholarships. 

S EVER AT. import.itd dninges aie indicated 111 
the new regulations '01 \Vhit\\orth Scholaiships 
whi( h have been issued by the Hoard of Education 
In i()23 SIX Whitwoith^ Scholarships, each of an 
annual value of 125/ and tenabh* for three years, 
will be olleied for competition, as well as two Whit- 
worth Senioi Schol.irslnps of .in annual v.ilue of 
250/. tenable for two years 1 here aie also Whit- 
w'orth prizes whuh will be awaided to unsuccessful 
competitors for the scholaiships, not exceeding 25 
111 number and ot value 10/ each The Whitworth 
Exhibitions (50/ tenable for one year) have been 
abandoned Ihe scholaiships will be open to 
candidates whose age does not exceed 21 years, and 
the number of subjC'Cts m whuh (andidates will be 
examined is hmiti'd to lour ('.indulates lor the 
Senior scholarslnps must be less than 26 yeais ol age 
and will be examined m seven subjects 

The Tfo.'ird has ,dso issued a circular directing 
attention to the changes, some of which w'en' made 
last year, in oidei to lender the Kxiuirenients regard- 
ing candidates’ piactical ('xperu'iice in h.niduraft 
more (onsisteiit with the jiresent arr.nigeinents hjr 
apprentu eslnj) and training in nu'chainc.d enginc'ernig. 
The Board’s cxpcru'iux' shows that t andidates may 
Tie divided into two groujis, a karge one consisting 
of candidates whose ediicxition since leaving school 
has been part-tmu', .uid loi whom a full-time couise 
of study is hkelv to be suitable, .ind a smaller one 
consisting of those who h.ive aln'ady completed a 
full-time course and can take* .i further couise of 
work of post-graduate standard Hence the institu- 
tion of scholaiships and semoi scholarships 

There still remain difficulties winch the now 
rcgulationfj^jv'ill not remove. In the four years 
between I7^nd 21 years ot age a hard-working 
evening student can reach the ordinary university 
degree standard nf^the subjects laid down for the 
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scholarship examinations, but has only touched 
lightly certain subjects which form part of any 
organised full-time course. If a scholarship is 
awarded to him, and he proceeds to a full-time 
course, he will find that he cannot be exempted from 
repeating a great deal with which he is perfcxitly 
familiar Tins difficulty is a veiy real one, as is 
well known to every teachi'r who has been consulted 
by a siueessfnl Whitworth candidate n'gardnig his 
choice of a suitable (ollegc' There is also the 
difficulty of finding a suiL.ible opening 111 tlie works 
after having been away for three years between 
the ages of 21 and 24, a difliculty which has led to 
many promising young men abandoning practical 
life m favour of teaching 

The circulars issued by tlie Board convey the 
impression that they do not favour the plan followed 
by many of the former scdiolars, who spent their 
scholarship term m works offering special facilities 
for widening their practical experience, and at the 
same time continued their studies 111 part-time 
courses Iherc is a great deal to be said m favour of 
this plan, and a glance at the names of former scholars 
who followed it and have risen to eminence m 
engiiu'ermg would appear to justify its reconsidera- 
tion 

University and Educational Intelligence. 

Brtstot, — The Bristol Medieo-('hirnrgiCfil Society 
has offered tlie sin lety's library as a gift to the 
Dmversity 'J'lie librriry comprises .about 15.000 
volumes (some raie and of gieat interest) and has been 
v'alneci at more than 12,000/ It contains some raie 
books and leceives more than 100 current jw'riodicals 
in ('xdi.mgj' for tlu' so( lety’s lonrn.il 'I'Ik' lonridl 
of tlie Dniversify li.is very gr.itefnlly rUcejited tins 
magnificent oflei, which will raise the medical hbraiy 
of the Hmvcisily to one of the most valuable 
medical libiaries in the country The advantage to* 
tlu' r('s(',ir( li vvork('r of having acd'ss to siiili ,i hbr.irv 
( ,innot b(' over-estimated 

('vvinKinoK — Mr 1 ^ E Prn'sth'y, ('hnst’s ('olU'gi', 
has bet'll ek'cted to .1 lellovvslup at ('l.iie (a)llegt' , Mr. 

M (' Joliiisoii, SI John’s ('ollege, lias been elected to 
the Arnold Herstenberg studentship , Mt. N J 1 ' M 
Needham. (Tonville and ('aiiis ('ollcgc, has been 
elected to the Beim W Levy reseaich studentship m 
blot hcimstry 

'Pile Syndit ate ajipomtt'd to draff Ordnunut's to 
tarry tmt tht' jirtivisitnis of tlie new st.itiite admitting 
women stiulerits to flic titlt's ot d -gteos h.is been 
pnl)hslu*tl It IS pioposed tt> recognise Hiiton and 
New nil, im ('olleges as nistitutitnis for the higher 
etlncation of women foi the purposes of th(' statute. 
'Ihe ttital mimtier oi students at tlu' two ctillcgcs (or 
at all mstitiitions for the Inght'r t'dutation of wtnncii, 
shoultl any frt'sli t'ollegc bt' rt'( ogmst'd) wlio arc 
ret eivmg mstnuliori in tht; IJmvt'rsitv <>r wairkmg m 
flit' Dinvt'rsity l.ibtir.itories tir mnseums is not to 
f'xtf't'd fivt' fnmtlred 'flu; ('onncil tif the St'ii.itt' may 
at .iny time iiKjuire into the condition aiitl m.inage- 
meiit of a iccognisetl institution for the higlier 
etlncation of women, and may, if it think fit, 
recommt'iitl tlu' termination of its recognition 
Wtimeii must rt'sitle nine terms, and ni other such 
matters come undt'r tfic same rt'gulations as the 
undergraduates liefore admission to the titles of their 
degrees. Ome tlu* title has been tonferred upon 
them, tht'y become t'lititletl to we.ir the same 
academical tlress as that worn by a memlu'r of the 
University who has been admitted to the same 
degree Women are to lie admitted to courses of 
research and to examinations for diplomas sub- 
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stantially oti the same terms as men. Residence 
already kept and examinations already passed will 
qualify past students for the same privileges as if 
the new regulations had been in force in earlier days 

The Times announces a bequest by the late Mr 
A M. Shield of some 00,000/ to the Cambridge Medu al 
School. The only definite item mentioned is the 
foundation of a iMarniadiike Shield scholarship of 
100/ a year m human anatomy 

TyELDs — The following appointments to the stall 
have been made by the Council of the rnnersity 
Mr R B, T.isker, honorary demonstiator m anatomy 
for dental students, Mr C Holland Child, Mr 
G 11 . II Rnssell, and Mr R B 'I'askei, lionorarv 
clinical tutors in dental surgery , Dr A C Monk- 
house, icseareh assistant m the fuel industries depart- 
ment, to work under tlie joint committee of the 
Institution ol (ias Kngineers and the University on 
gas heating, lighting and ventilation lesearch , Dr 
E C Porter, demonstiatoi m the depaitment of 
leather mdustru's , Mr J C Mann, assistant let turei 
in agricultural chemistry , Mr S J Saint, assistant 
lecturer m agriculture , Mr R E Edwards, demon- 
strator 111 agiiciiltuial botany ; Mr J C. T.eslie, 
district let tiirer m agriculture , Mr. C V Pilling, 
assistant lecturer anti demonstrator m agncultuie , 
Mr H \V Swift, demonstrator m tMigmeenng , Mi 
VV A Wightman, ilemonstrator in organic chemistry , 
Mr Tlionias llendcison, tlemonstrattir m iimrganit, 
chemistry, and Miss Jw iM Hickman, tlemoiistrattir 
%^^i the dejiartnu'iit of pathology and bacteiiology 

^i/^NciihsiiR - Ajipluations art' iiiMtetl ftn* the 
il/, rem ol Keepei t)f tlu' Must'um in platt* of Dr 
'I'atteisall, now tjf the University Ctillege tif 
P Uit] W'alt's, Carditl The latest date Itu the leceipt 
'^<JU/Jftpplications, whith shonUl Ix' sent to tlu' Sccretaiy 
t)f th(' Manchestei Miiseuni, is Idadav, Dt'tembt'r 1 

Provision has been niride m tlu* h'at ulty t)f I't't h- 
nolog') , which foimeily awarded an ortlin.iry degree 
of B S( 'I'et li , to give a highei BSc'ledi degiee 
in vaiious st'tlions of tt ( hiitilogical science, one of 
whit h will be the themistry of loloiiiing matteis 

In view ol the letiieinent tif Prof H B Dixon 
from th(' chan of cheinistiy, a committee t)f past anti 
preseni sfudeiits aie laising a funtl to lecognise his 
thiity-live ye.irs ol distinguisheil seivnce '1 he fund 
IS to be devott'd mainly to the jnovision of grants tt) 
enable studerils t)f themistry to tonqih'te tlu'ir tonrsi's, 
anti it IS also intended to set uj) in the chemical 
theatre a pbujiie or bust of Piof Di.xon These 
ob)e{ fs nt'( ('ssitate a gt'iieroiis rc.sjwnse on tlu' part 
of old students and tolleagues of Ihof Dixon, and 
tho.se who have not yet subsenbt'd are invited to seiul 
then subs( 1 qttioiis to Di Noiman Smith at the 
Tbnvt'rsitv A coinplinicntai y dinner will be held tm 
D('(('nib('r 8, further paitinilais of which can be 
obtaiiu’d from Dr J Is Myi'rs 


'J'nit Association ol Stieiice Itsuhers and Associa- 
tion of I’niveisity Women 'i'eacheis have tuganised 
a conleience on the teaching of scieiue in schools and 
colleges to be lu'ld on Satnrelav, Novembc'r 25, at 
University College', London d'hc' ojic'ning speakei^ 
will be Sir William rddeii and Mr \ G Jansley 

The Parliament. iry' candidates of Univcisity < on- 
stitiieiK u's, for the genei.al election on November 15, 
are as follows (the names of new canclidate.s are m 
italics) O.xfoid (2) — Lord Hugh Cecil (U ) , Sir 
Charles Oman (U ) Cambridge (2) — J b' I’ Ravv- 
Imson (U ) ; Peof \V h\ Sorley (U.) ; J R M. 
Butler (Ind ) London , — Sir Sydney Russell-W elh 
(U.) ; Prof A. F. Pollard (T.) : Wells (Lab.). 

Combined English (Manchester, Liverpool, Durham, 
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Ta*eds, Sheffield, Binninghani, .iiid Bristol) (2) 

H A. L. Eisher (N L ) . Sir Martin Conway (U ) , B 
Faraday and Dr. S Lawrence ( U ) , and L 1 1 'ooJf ( I .ab.) . 
Wales . — Sir h J Lilts Gn^fttli (L ) , 7 A. f ewi.s 

(N L.l. Scotlaml (St Andiews, Gkisgow, .Abeidecn, 
and Edinburgh) (3) Sn lleiiiv Ci.iik (IM , Sir 
(leoi^r Berry {{') , 1) M'Coig t'ow.in (N L ) Oueen’s, 
Belfast - Sir William Whitl.i {L ) 

'fHE list of successtul (aiididates 11? the opi'ii 
competition foi Royal St holaishijis anti Lu'e Stiuli'iit- 
ships, H) 22 , |ust issued by till' llo.ird of Education, 
shows that 111 Gioiip A (Mot hanics) tlu'U' were (ilty 
four ( omjietitors, and nf the nine st hol.irships and 
studentships awaided, six .ik' (o .ippii'iitues m H M 
Dockyaid This is a lem.irk.ible testimony to the 
efficient educational woi k c. II lied on in the docky.ird 
schools, wliK'li all dotky.uil appit'ntices must attend 
foi ( erf am spt'tdied jx'ruxls t'vt'rv week The 
niimbei of competitois m the othei groups of subjects 
111 which scholarshijis and st iideiitsliips are awarded 
weri' jihysics, 17, (hemistiy, lO , biology, 1, 
geology, in) (jualifu'd tandidates 

Ni'Mi'Rors .innomu einents ot t oursi's of technical 
education fot 0122 23 li.ivf been u'leived recently 
('onises of advanci'il study and t mining m research 
arc oileied by Hit' M.int hesfei ( olkgc of 'rechnology 
in many blanches of ajijdu'd st u'lit i', iiu hiding sjiecial 
jiroblems connected with textiles, brewing and allied 
industries, paper-mamifiictuie, jihotogMjihy, coal- 
tai, dyestuffs, and india-rubber 1 he i ollege awards 
anniially a vaiying nuinbei of researt li sc liolarshijis 
(last yt'ar twelve) of 100/ each, ojien to gi.iduates of 
any university in the British Ivmpire and to other 
jieisons suitably (lualilied A deji.irtini'iit of in- 
dustrial admmistiation* has reientlv been opened. 
Idle Sir John Ca.ss Technical Institute of Aldgatc, 
London, invites sjiecial attention to its advanced 
counscs (evening) 111 brewing, mu ro-biology, petroleum 
technology, colloids, alteinating tiirn'iits and electri- 
cal oscillations, nietallogiapiiv and jiyrometry, heat 
treatment and mechanical testing of metals and 
.illoys, and foundry jiractice dhe Noithamjiton 
I’olytechnic of ( It'rkeiiwell, London, h.is, m addition 
to its evening coiir.ses, day courses m civil, met hanical, 
including automobile and .icionautical, <ind t'let trical 
cngiiiecnng, 111 optical engineeimg and applied optics, 
and in horology 

The Scottish ('olleges of Xgru iiltiire maintain a 
close connexion with the u'gions which they serve 
by means of their systems of extra-muial work, in- 
cluding lectures and individual instruction, demon- 
str.itions and exjieriments, and advisory work 'the 
('alendar for 1922-23 of the Edinburgh and East of 
Scotland College mentions .1 not.ible development of 
work m connexion with school ganlens which have 
been laid down under the guidance of the college stalf 
.it 19b sciiools Seven siipjilementaiy school centres 
are visited by the staff once a week foi practical 
instruction in the school garden combined with 
theoietical mstiuction in the laboratory The 
Calendar of the Noith of Scotland ('ollege contains 
an at count of the recently openeti J^twvett Institute 
for researt h in animal nutrition, and of an important 
lesearch which is being conducted by Dr Rennie in 
legaid to certain diseases of adult bet s In the area 
seiveil by this college, attendHiict'S .it tounty exten- 
sion classes imreased during the past two years 
from three to eighteen thousand, while attendances 
at short courses of loctiin's and single lectures in- 
creased from fifteen to thirty-eight thousand Special 
schemes are arranged to meet the requirements of 
the croftmg districts m the western seaboard and 
islands and m Shetland. 
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Calendar of Industrial Pioneers. 

November Si 1800. Jesse Ramsden died. —('ailed 
i>y Dc'lamliio “ le plus y^and dc tons l(‘s artistes,” 
K’titiisden, hv the Cdiuhm.dion of scientific 

ability and pontnal skill, lose to lie tin- leadin'^ 
insUiirnent maker ol his (la\ b.spedally \alnaf)le 
was his iiiMiitioii ol a dicidin/; m. 11 lime eompleh'd in 
I77^.iflei l<‘n mmis' vcoik lb' was born in Halilax, 

^ ork'shire, m 17^',. ^\orked liisl as a (loth woiker, 
and then learned theail ol (‘iiyiav niff born a London 
o])ti( lan 

November 6, 1913 Sir William Henry Preere died. 

-Ik)tn 111 (ain.ii\on m oS^j, I’reeee, allei )Mssin}^ 
thioiiyh Kmys < olli'ye, I onclon, joined the Isleitiie 
and lnt( 1 milioiial I c k rjiajih ( om pain and i ventnally 
beiame one ol the piimipal tilcjjiapli eiiymeeis m 
till' (omili\ J'lom i.S()_‘ to h(' was i''.n{jmeer- 

m-C'hiel .ind (leitinian to the Lost ( )lli( e, in whit h 
situation he made som< ol tiie lailii'sl expeiiments 
111 wireliss sijjiiallin!,; >"“1 b'*'* xahiabli' snppoit to 
M.inoni lie was Iwki' |)iesident ol Hh' Insliintion 
ol i'li'ctiiml luiymei I s and w.is also jncsiih nt ol the 
I list bill toil ol ( n il 1 nyiiK'eis 

November 8, 1807. Pierre Alexander Laurent 

Forfait died V dislimnnshid naval (onstimtoi 
whose skill piovcd ot the hi”h< st value to the 1‘ieiuh 
nation, hoilait liisl yarned .1 lepntation b\ th<' 
bnildmy ot s.uhny n i ssels tor mamtaminy leyular 
( ommimii atioii between Ir.imi' and \meri(a lb' 
was the aiithoi ol a tiialisi on llw' masliny ol ships 
and waob' main jMpiis toi tlic' Laiis Xi.idi'inv ot 
Suiiues and tin ' i lu \ c loju'dii' Mi lhodi(|ne ” lb' 
laiiK'd out impoii.int vvoik .b \nlwcip.md on Ihi' 
Seim , and imdi 1 N.ipolc'on st'ivi.d m lheMimsti\ ol 
•Mai me 

November 8, 1911 Wihiam Edward Ayrton died. 
The aiilhoi ot soim 1 jo s( ,i ntilu papeis, <1 piohlic 
iin eii I Ol , and one ot t lie pionei 1 s ol t( i hnu .d ( dne.bion 
m London, \\iton serve?! in tlu' Indian 'I ('li.,yi.iph 
Seu'ue lioin i.S(>S to 1872, was piobssor of jilnsus 
and t(’ieyia]ijn <il tlw' Impi'iial b nyiiieei my ( oik yc', 
Tokio, and liom iSS^ lu'kl Ihi t hair ol j>h)sus ,\nd 
eleitneal enyiineimy at the Central lechimal 
liislbiition, I ondoii Ills Kse.inhes extinib'd to all 
sub's ol modem eleiliiial ciiymecnny, while amony 
the jiosbioiis h(' lilkd wi'ie tlu' pii siilem les ol Ihi' 
Lli\sieal S()iiel\ <ind Ihi' Institution of I'dectiual 
Jvnymec i s 

November ir, 1906 John Devonshire Elhs died. 
Imini'd as an ciiymci'i .b Ihiminyham b\ Ins lathei, 
Ivllis m iSji joiiud John Ihown at the t.imoiis Atlas 
Woiks at Shellii Id with whuh hi' n'lnained loii- 
nei ted till Ills death lb w.is kuyeh responsible lor 
till' maniilat lure ol llie ainiom loi om first iroiU'lads, 
the llUick I’hhcl' and lldUlo), and was an .iiib'ill 
advocate ol the Lessenii'i piocess ot maklliy stci I 
He also mtiodmid .1 melhod ol vvekhny .i hard steel 
lace to a wiouyhtoron bai kiny tor the aimom ot 
ships lb' siKieideil Itiovvn as head ot llu' linn in 
nSjo, and m iSSc) ueeivcd Hu Ik's'^('m('1 medal of the 
lion .ind Stei I I nstitibe 

November ii, 1893 Anthony Reckenzaun died 
A jnom er ol < lei tin tiaition, lu i keii/aun was boi n 
<it (bat/*, Stvna, m nS^o, .ind, .liter beiny tr.imed .'s 
an cniymeer, woiki'd in bdiyland .md w.is eiiyinec'r to 
the idectnc Lowei ( oinji.niN In iSSi he made ,i 
timl of an eleitiii lai, m nS.Sa bmlt the laiinih 
ilcctruitv , ,inii m Sejitcmber 1 j i8.S(>, with the Volla 
crossed the Ch.mnel, the motiv'c power beiny obtami-d 
Irom electru cells He also visited Xmerica and 
<il)phed Ills system of dti\my by electric b.bterics to 
some cars at Philadelplna H ^ 
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Societies and Academies. 

Londo.n 

Association of Economic Biologists, October i j - 
Lrot L H Poiilton, jitcsulent, in the chair. L J 
Butler Virus disc'.'ises in pl.ints I’he hist demon- 
stration that diseasi' can be c<iused by a tiltr.ible yiuis 
WMS by Iwanowski, m 18(^2, m mosau disease of 
tobacco .Mosaic is now known in ne.irb 100 species 
of pl.ints Idiseases like jieai Ii-j ellows and others 
ch.iracterised by jihloem-nei rosis aie probably i.iused 
b\ smiilai .lyeiits though the filtered jmee is not 
mti'i tivc All liblieito tested can be tiaiismbted by 
yi.illmy, most ot them by insects (tlie child method 
m Nature), tirul m.inj by mocnlatiny with sap 
( ont.icl will not cause infection Infeition may be 
heie(lbar\ m thi' msi'i t ti.insmbtcr and in tlic* jilant 
‘■('.iiiieis” aie known The causal .lyents ,irc 
believed to be livmy oiy.imsms Severn! mvesti- 
y.itois Iiave rcci'iitly lomiil kuye .imoebilorm eoi- 
pnscles or sm.illei ymiiiilcs m mieiti'd cells '1 he 
former have been loinjciieil with iH'^O'etes 01 
ni'iiroiutes and the latter with ( hlam\do/oa but a 
lesembkmie to Kickettsi.i is snyyestecl 'I'lie caiis.i 
oiy.imsms appe.ir to be oldiyale jiaiasites J A 
Arkwright \ mis (bse.ises in .imm.ds .mil man Tlu 
(biel points ol mlercst i oinmon to pl.iib and .imm.i 
” vims disease's ” are (j) the nature ,inil piopeilies o 
Ibe virus. (2) tlu means ot tiaiisiiiission, c i] 
‘‘laiiu'is” and nisei t veetois , (j) measiiies tin 

pK'yeibioii, cy bieedmy or sclictioii, and isol.bion oi 
lUsIniction , (-i) peili.ijis the com entration o* tlu 

vmis III leit.un s[)('ii.d lissm cells \boiit iilt\ 

anim.il mi ns disi'.iscs h.ive bei'ii d( si'nbi'd vvliuh unb 
be loiiyhh < lassilii'd .is billows (1) visible iu.r 
lilti.ible, not inltiv.dc'd, c y Iv’uketlsia , i2) juobabb 
visible, hltialilc. i idliyate'il, pk mo-jUK'imiom.i o' 
cattle, polioiiiv ( Iitis , (j) lilliaiile, not ciilliv.ded 

some (M visible m llie tissue's, c y fool and moiitl 
disi'.ise, v.Mcim.i, (4) tilliable, veiy lesislant, c p 
intei turns .ina'im.t ot horse lowl-pox In yeneia 
jiiopeitu's most do not (Idler miieh from liaideiia 
thoiiyh some aie vet\ lesist.int todiuiiy, yl\(eime 
and lie.it The sm.illest i le.irh visible <md the l.iryesi 
hlltable pailulcs .ire ol the same ordci ol si/e, / c 
about o 2 micron livmy oiy.imsms m.iv ion 
(c'lvablv be much sm.dlei ih.in this I he dilleieiitia 
tioii ol colloid. d jiai lilies ol .iboiit o 2 mieron m si/i 
by mi'.ins of llie muiosdipe leipnns .ilti'llUol 
especially to then aiiaiiyemeiil .ind tlu ir lanyc o 
si/e and shape, r.itbci iii.in to the aopeai.incc o 
milividiial ji.iilicles rheoietic.iliy d is possible iha 
.111 cn/\mem,i} be llie e-insc ot .m intcctious diseasi 
on the an.iloy\' ol Iwoit’s lylu siibstiime .md tin 
bai lenophaye ot d'lleielle 

lh\RJs 

Academy of Sciences, October 2 — M Albm Tl.ille 
m the ( li.nr II Deslandres I he emission ot X-i.iy"' 
nltr.i X-r.i\'s, and 1 01 pnsc iil.ir rajs liy the lelesti.i 
bodies A snmm.iry ot previous results on r.iduituni 
ol In.yh lieipiency and great penethilioii given l)j th 
sun and st.irs d'liese r.ubalions toim an exdiemel 
mmiito ))ioportion ot tlii' tot, it i.uli.dion, Imt tliei 
rem.irkablc elei trical piopeities yivT lliem an import 
.lilt role m the eleclru.il plienomen.i of .tlmospberi" 
K'olilhorstcr’s expel imenl on llie lonis.ition ot gas i 
a dosed vu'sscl .it luyli altitudes (0000 metres) shonl 
be repeated at scyer.il points on the earth, ,in 
extended to the highest possible altitudes att.iiiiabl 
bj captive balloons The cost will be consulcrabli 
and intci national co-operatioii is suggested as desi: 
able. -A. Bracket . Tlic properties of the germin. 
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localisations of the The eggs ol Ifanti fusca, 

.ifter growth to the a(l\anceil blastnl.i stage weie 
pnckeil with a ni'cdle at vanoiis points J'roin the 
resulting inochhcations in the growth it (an hi' (oii- 
cliidecl that the forniatne iii^iteiials ol the wlioh' ol 
tJic ccntial ner\oiis sysUni and the doisal (hoid.iu', 
in the blastula and consecpient 1\ in tlu' leitilistsl rgg, 
localised in the /one 0( ( npied b\ the go \ (ii-sK'nl 
I’anI Montel ( hiasi-noi inal laintlKs ul nunoiiKjipluc 
functions -Jdigio Perucca '1 he snilacc' ju'opeilu's 
of ineicury . ^()ltau character, sniiaie tensnm, 
]iholo-('lc( ti tc ett('ct Mcasureiiu'nls of th(' \ olta 
etlecl and suilacc' tension ol iiieicniw 111 .t x.uiiLini 
aiui in ditf('i('nt gases at vai\ing pit'ssnies show 
(hang('s in holh niagnituih's which arc in (|iialuali\ (“ 
agn'cnient with the an(i-( (<nlai t tlu’()i\-ol I'Hnikel - 
Jean Durand ( oiiti ibntion to the slud\ ol tlu' 
thermal modifications ol some c.ist iions \ diagiam 
is gn’eii showing the \olnme ('\]\insions and (on- 
tiaidions piodiKc'd m ,i liagmeiil ol iMst non b\ li\(' 
sii('( essu (' heatings IkIwcmii (lOO ‘ ( and <100" < 
'I'lic sw’ellmg ol cast iron bji omes sigmlicaiil onI\ it 
lh(' ])ioporlion ol silicon is siilln lenth high and tiu' 
luMl mg is slow' L 1 Simonaiid \ ) ,\ Guillaumin 
Tilt' i|n.intila tu e th teimmatioii of taibon and ol 
hvibogi'ii b\ tlu' Use ol i hioinn and siilplniiK .u'lds 
'I h(' (ailion is (h'termiiK'd diieitK as iisn.d and the 
hydrogen mdiiectlv 1)) nie.isnrmg the amount ol 
owgt'ii (dcii\('d lioni a wt'ighi'd amount ol iiotassinm 
l)i( hioin.ite) list'd in the combustion AnaKlital 
ligiiies art' [,n\ en I01 ten 01 game compounds ol diltc lent 
t\[)('s- A Drives and M Dalloni I he e.ti lh(|nake 
of August 25, 1022, <01(1 the gtologu.il slimlnn' ot 
Ihe legion ol 'I (?nes ( a \ .iign.it (Algeiia) Keiic 
Soueges Janbi \ ogt'iiic useaiclu's oil ///p/no/s 
luli^ans — Mai( Bndcl and Mile Maiu' Braecke 'Ihe 
])ieseiu(' of aiitiibine .md ol s.uchaiost' m Hit st t ds 
ol h'hnmvthHs Ci '1 ht' bioclu'inic.il nit t hod 

ol boiiKpic'lot applied to Khm.inthiis seeds iinlualt'd 
the ])n sciice ol sa<ihaiose and ant nbme, .ind bolh 
these snbslaiut's wert' then isolafetl liom the seeds m 
a]nuestal(' A Policard 'I ht' mechanism ol w tn king 
ol the .ithpose i ells 'Ihe elaboiation b^■ the mito 
chontlii.i 1 c'[m sc n ts on l\ out ol the jiossiblt motles tit 
living hit , lilt' adult' i ell lakts up tin hit b\ dirt'tl 
iivation witlioiil pielimmaiy (heninal thange - 
A Desgrez, II Biciiy, and h' Rathery iMabett's, 
/■f-o\\ hilt \ 1 K at 1(1, anti le\ iilost' V stiid\ ol the 
condil lolls until 1 w lin h a t I'l lam (in.inlit\ ol Ic \ iilttsc 
" ay be atlcled with atlwintage to Iht' tint t)l drihetn 
p..tu‘nts \ Goris and 1 ’ Costy I na->t'<ind nie<i m 
liingi I'rease is jnesenl m luaiK .ill the highei 
lungi In lasts wlicie urease is .ibstnl, or jnt'seiit m 
\ ei y sill. ill proportion, iirt.i h.is been found to bt 
])iesent - l.mile b Terroine, K Wurmsei .md | 
Montane 'Ihe mllut'nce of the constitution ol Ihe 
nntiitixe media tin Ihe comptisiliou ol I 
iiii'rt' -(ic'oigis Tiuffaut and N Bezssonoff \ nt'w' 
b.uilhis cajiable of fixing mtiog'ii 'I his tngaiiisni 
w,*jisolatc'd bom some t nitiiies ol X'crsailles gaitlt'ii 
s<’j and moi phologn'.illy is coniieitttl wilh tht* 
i^-‘lls gio'in Mils liatillns i-. aeitibit .ind lives 
f^'''spl' iiitiogcn It ajipe.ns to tlillei bom I he 
.issimilatmg niliogt'ii hitlurlo known, .intI it is 
‘d to name it InuiUiis lnijfniti \ Cluzet, 
.haix, ,ind 1 h Kofman Iht' .11 tiou ol the 
iry ladi.itioii td X-i,i\s u|)on inu'rti-oigaiiisms 
vitVo'^^cr 9 — M \lbm Mallt'r m Hit' th.iii II 
^ hejiidot yc lines .mtl then exolntion 
''^j^t,VeV''uns " Amplulepitlma ” — It L Bouvier 
rt lies tin the .iii]ieiiianc e tit repiodiit ti\ e 
..vK_.uiijs ill the ants, h'ormiia r/t/c/, .md /•' 
praloms Ifuil Vuillemin The pt't.ilostem --(r 
; Piogressions ol higher older - llalvor 
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Hansson A new meihotl ot mnlii]>lu .ition ot timciioiial 
scales M d’Oeagne Keinai ks on the piecediiig coin- 
mimication - Kodolplu' Soreaii I ht' laws ol x .iri.i' 
titm ol tht' ch.ii.K tel isln s ol stand. ird <iir with 
.illilutle -- M Seigle fhe [lossibihlies ol Hit' com- 
inerci.il use ol mild steel b.iis haideiud b\ I'Vlt'Usion 
Met. Ills ot the meth.mn.il t Hu Is piotlnud 111 mild 
steel b.iis b\ evleiision up to tlu bii.iking point h.i\c 
bet'll given m .m I'ailui < oinmnnu alloy Ihe ad 
vaiit.igcs ol this method ol haidi niiig .iie simmi.ii ist'd 
.md v.inoii'. possible iiidusln.il ,i|iplu .itions men 
tionc'd - ('hai It'S Nordmann .md M I. e Moivan Iht' 
t'lh'ctive t('mp<'i.itui('s ol till M.iis (I .md ( m Hit' 
(lit'.tl lieai K’t'piv to .1 (iilKisin ol 1 pnii Ihil/- 
sptim.e tin a pit'v lous t onimnnu ation (hailis 1 K 
It Menges 1 he t ot Hu k nt ol IksiuI (■ Holst .md 
b Oosterhuis 1 ht' evidosiv e poti'inia! ol .1 -g.is. In 
rownst'iitl’s Hu'oi\ til loins, ition b\ sliot ks the 
t'vplosiN't' ptitt ntl.d dept'nds onlv on the jnopeities ol 
tht' g.is, .md Ihe m.ilt 11. il ol Ihe i lu tnules is wilhmit 
t llet I I he .III I hois h.iv i' ])i o\ i d ( \|h 1 init nt.illy lh.it 
the n.itiiii ol Hit' talhode h.is an inijioil.mt inllnenct' 

'I ht \ siippolt the h\ iiotlu sis th.it Ihe positivi' mils 
dti imt piotlntt lonis.bion b\ (oiibut with tlit' g.is 
niolt't Ilk s, but Hi, it b\ Ihtii M(iIios1.iIk .itti.ulioii 
th(\ (.111 hbei.ilt' tlu III boin Hu' (.iHiode .\ iit'w 
Iht'oiv ol (\plosi\e |)olinti.d n oibhiied, b.ist'd on 
this h\poth('sis je.in Rev Ihe pi ob.diilil \ ol 
illiinmi.ibng .111 .itiopl.iiu li\ iiu.ms ol .m electiic 
pio|('( lor \ndic Brochet lb ni.i 1 ks on Hu pie)). 11. 1- 
tion ol (\(lohe\.moI I’lieiiol loiil, lining ) |iei leul 
ol Its wi'ight ol lediitt'd nu kel .u i.il.iK'-t is it'.idlb 
lediiud to ( M lolu'v.mol In h\diogcn iiiidei jiiessiiie 
111 .111 .mtotl.ivc' Ihe leni ))( 1 .1 1 111 e should bi in.iin- 
t.iiiK'd between 100 ( ^md 1 ,0 t ,ind Hu' int'ssiiit' 
kt pt <il 10 to I-", .ibnosplii les lilt' (oiiveisKin is 
ipi.int ila 1 1\ e, and no mdii.ilioii w.e. obtaiiud ot llie 
lorm.ifioii ol .m\ inli'i nu di 1 It com|)onnd \ 
Damiens I lie .ibsoijitioii ol iHnli'iie b\ snl|)lmnc 
.Kid Iht' piodiu lion ol, (llivl .ilioliol, diethvl 
si il| ih.i tt', .111(1 ol lu|nid h \ di ot .1 1 1 ions t n|'i ( ms ovide 
dissolvetl m the stiong siiliilmiu ,u id pioveii Hit' best 
c.il.ib'st tin h\diol\sis, Hu .Kid solution g.i^e 
dilleit'iit ])iodii( Is with \, living (ondilioiis Misoip- 
Imn .it ordm.iiN (ein|)('i.itiii<', with ,u id nol iiiidti nj 
pt 1 cent g.iv es el hv I .dt oiml onlv , Imt w lu'ii .1 i ei tain 
( tint ( nti. limn ol t tin Isn'jdiiii u .n id is Katlu'd, 
elh\l siilplialt' Is ,ilso lornu d \l higlui t(m|)(i.L- 
tiiies the vt'Iotilv ol ,ibsoi))tion mcit.ists, and .i 
1 onsider.ible (|n.mtitv ol s.bni.iltd li\'(lioi .11 bon ol 
Hu natiiu' of [lelrol ,iji|)(ais .iiiumg the inodiicls ol 
hvdiol\sis ( Manlier ,md \ -m Ruymbeke V 
method loi Hu pitiMi.iImn ol umimtKi.d absolnti' 
akohol ,md Us .ipplu.ilmn to Hie ineji.ii ,itmn ot .1 
n.Uion.il niofoi biel 1 hi' v.i|)(mis boin os imit 
.iltcihol p.iss n]i .1 rectilic.bion (ohinm down which 
.1 sti'‘<mi ol giv'terol is tit'si i nding Iht' Litter 
leinovts w.ili'r ,mtl Hit' disliil.be i out. mis (18 5-(g) 
jiei ttnt .iltolml 1 lu' .dt olm! ii'iimvi'd b\ the 
glvierol tan bt' leatlily Ktoveiid R.ionl Combes 

.md .Mile Mc'iilse Kohlei I he dis<i|i)ie.iiaiu e of 
hydroi .11 lions m (king le.ives \\ lu n Hu' k'.ivt's die 
111 Hit' autinnn, .ibout .j 5 )>ei lub of Hit' t.iibo- 
hvdr.ilt's lein.iin m Hit' lallcn k.il .md .ire lost to the 
Irte, ^5 ]ici (('lit dis.pipe.ii In ies|)H.bion .md only 
20 pci tent u'tiirn to the living iciits ot the l-tee and 
.irt' lelained m <1 lorm iilfnn.iti l\ utihsablc St 
Jonesco 'Fhe tr.insloim.ilioii ot .i (Inointigen ol Ihe 
\ell()w llowi'is ol Jd/idld under tht' .it lion 

til <111 ovvd.ise .M.ikcI Mirande lilt' rel.itmii 

betwt't'ii antlmcv aiimt' ,mtl the ovid.ises - Leon 
Azoulay Provtikcd and sptinl.mcous movements of 
the leaves ol l\d\sH/d Ouehiti and its y.irictics — 
P Mathias’ 'Ihe evtilulive t yi k' ot a holosttimitl 



NATURE 


624 


(Kni.ilodc {*>tyi‘^ca tuyda) \F Blanchard .ind (1 
Lefrou A spiiot luctf found m tlio blood in .1 ca'>c 
ol li.iui(;^lol)inuric bilious fever and its pathof'cmc 
ai tioii 


Diary of Societies. 

UOA'/ta r, NoviMiti n (I 

HoVAI, INS'UK |(()\ ()(• (Oil VI lain ON. ut .> Onifral Md'tinn 

SdilKIl (IK i;Nnisi |.,1(S, 1N(' (at OmIot'lt.U S(Ki<*t\>, nt ■>:{() I'. K 

riirniT I lie MlaiiMi ( rul'd' cl H M Viislil|) 11.11 

iNsrirniON (II Li,k i iiu \i Km.inh.iis (Iniormal .Miu Mnir) at 7 
I' Oill iiixl (ilia I., I)isi iis'^ioii on Tlic Imixirtain o ot I'oiiiim n 1 il 
Knowit'di'c to the Kiu'iih cr 

AiasroTi:! i vn Sik u r\ (at rniNcrMltv ot I.oiidoii cinli, 21 (io\m r stio t ), 
.it H I’rol \ N \Vliit( III iii| t niionnitN .ind ('oiiilni’i in y 
(I’ri'sidi idi il Addn ss) 

Sdi’iKTY III- I'm.MK o. iNDi HMiy (I.ondon Mitinii) (at I jii.'inccrx' 
I'Inli, d!l Com iitr\ strci t, W I), ,it.'' I)r 1, K Xrinstionn Soini 
I’rolilcni'^ in Chciiiiial Indii'.trN 

llo\Ai, IshTi'H'ih (II IIIUTHII \it( Mil I,( I.s. at H.tii |*r('(idfnt 

OpcnIiiK Addn','! 

KdVAt. NixlLn (Il Ml nil INK (l'ro|iii.il iMscasis and ranixitoloiiN 
Section;, at s .'id 


7 1'h'.si) I Novi mhkk 7 

ftoVAl. Cof i.i i.K (11 I'in.'.K i\Nn, at ) Or it O Moon I'hilosoiihj 
and tli(> I’(ist-lll|)|i(i( r.itK' si hool ol Mediilnc (I il/.-l'atiK k 
!,(■( (lire) 

Kov AK MICU'IV 01 .Ml.liKIM (( Irt liopa'ilK s Sei t Ion), at .• 10 

MinhuKkik Ai. Sodi-n, at "> lO \iiniv(rsar\ Mietiiii; W \ 
tli( lianison 'I'lie I' n (lucin v -disiri tuition ol Iuik oils Hik koii It elation 
to J‘( tioi'eiiii Tlieoriis Miss .Naints Civstalloi'rapliv ol Ornanii 
Coiiiiioiiiids Dr (i T I’lioi 'I'lie Mi'leorii lion ol K.ine Klooi, 
Ca|i(' I’loviiui, and llii> Mdioin Mone ot la i iiwlonli in, riiloria, 
S Aim a 

ZoOKUOn \l, S()( IK'IV OK l.OMXIN, at ^ 'll) 

jNhirn'TioN or civu, I.nuim i ks, at u 

llltlTlNll IM ( iioLooK'Af. SodllA (,''dii( alion .Sedion) (at l.oiidon 
Jlav Traininrt ( olleKc), all' h .1 O Iti.idloid 'I'lie S\ nttusis or 
(>eni'ra|iliii al Inloi mat ion 

I.Vsrrnrio.N ok a i tomohii.k t mum i kn (.u institution ol Mediann il 
Ivnrtinet rs), at S J D Morgan liii'li-’l'eiision li'iiition 

IlOYAI, I’IIO'IOIiHAI’IIIC ,S()( IKTV Ol l.liKAT lUtll'Al.N, ,lt S W L I' 
Wastell riesideiilial Iddiess 

Kovai, AN'IIIIIoI’oiooK'ak Instititi If SI", Sjj Arthur Krith 
All Adoiiritol Mr (. j)(s|>o|ts I'.nc . nation ol tlie C.ivi ot Cliti 
Daiaiii, M.ilta, and an I'Aliihil ot Two I'eeth ol Neainli illi.il Man ioiind 
there 

'I'liK IldNiiTi N Mkiktv (al Institution ot KlKtiii.iI Imik'iik'i is), ,it 
Hi,'', Sii lliiniphrv It liolleston \( ule ( onslitiition.il n\ iniilonis 
due to Jtadi.it ions (I’ri sideiil lal Addnss) 

ItoAAl. Soiltiv (II MmiKINK (Catli()l((t'v .sertion) (in l,aliorator\ 
of lliipeil.il ('.iniei I(iH(ai(ti l lllid), at S ;i() |)i A \ lleUK 

Can iiioni.itoiis Inllllr.ilioii ot Ni i ves --Dr A H Drew Tlie ( on- 
dlfions lor (iiowfli III ntro - Dr \V Cramer Blood I’lilelcis 
Dr It li (i lliissell liifn-u iehr.il Tiimoiii II( t, ropl.istv Dr 
.1 A Miirrav Multipli I’rini iiy Cam i r 


WI'.DSESDA r, Novkmuki! .s 

(Dot. noil Al, SiK 11 n ol l.oNPoN, .it ">10 It D Oldham 'I'he 

l'j.iitlii|iiaK(' ol Aim'iist 7, ISO"), In Northern II ilv - li I) oldh.im 
rile I'.imii l..iilh((ii,ike ol Cehiii.irv IS. I'll) Di C Dnej I'lie 

lieoloUA ol slerr.i l.ioiie 

Itov Al, SOI II n (ii MiopiNi (Siirrriiv siih-sei tmn ot I’nx lolous .u 
A .to -Ml Cli.iiles SA monds and otheis Disi ns..ion on (Jonorrtm il 
Striitiiri' ol (lie Jin Dim and Its Tn.itment 

INSTITMION OK Kiici'iiKAi. I'.noinihis (AAinliss Si c Hon), at (• - 
Jt L Smith- Kose , ind f! J1 It.ulield 'llieMledol l,o< .il Conditions 
on Kadio ]>iri i tioii-liiidim; Inst, illations 

IIOVAK So( II TV ol AID'S, J,t S - land AsKwith The Value ol Strikes 
and Jan k-oiits 

INSTITI 'IIO.N OK AI ToAIOHII.K I'AOIM'I Ks. ,l( S — Ml|ol I'' StiK klailll 
and II It ItKiudo I'lie l.ow Com[,res..)on, Mixler ite speed Liii'im 
r Tlie llir'li ( miipn ssion, llirfli-spi ed KiiKiin 


Tiirusi) I )', NovioAiitni 0 

itofAL SOdi/i'Y, at I :t0 rrobiif'/r l'iti}fi'. — I’rot II 10 Ainistronu' 
Studies on Kii/miic Aition .NXIII Homo- and Heteio-btie Kn- 
rvmes- J*rol A V Hill and W , lO L Ilrow-n The DvAncn-dissoi i.i- 
(iixi t'iir\'e ol lllood and its Tliernimlvnamiial Basis Dr H 
HartrUlKe and K .1 \V Itounliton The Velouty with wdildi CO 
repltoes Owjien from its Coinbiiiatioii witti Il.cmofilobin Baits 1 
and II — 1/ '1' Honben sUidies on Internal .Secretion 1 The 
Klfeet of I’ltmtary (Anterior Loire) Injeitloii upon Normal ami 
Thyroideetonused Axolotls— I, T. Hogbeii and K It Wintoii 
Tlie I’igineiitarv K/feetor Svstoin II —A CleiidiiK and V D 
Allison l''urfhcr Observallons on a Bacteriolytic Element found 
in Tissues and Secretions 
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LoNDotT Mathematical Society (at Royal A.stmnoinluil 
(Annual Ucncral MLcfting), at 5 — Presidential Address — H W. 
Rlehniond : The MathemathAl Problems of Hheli-Flldht — VA R 
Ihu'well Asymptotic Expansions and generalwed Hyi)er«c‘>™'*“R' 
Eumtioiis — \V 1. Ferrar Determinants whose Element. s ar*’ 
teriiimanN — A Kerirkjartiy ■ Transformation of Variables in a 
Multiple Integral —C Krishnaiiiadmrl and M. Rheemasenarau . 
(1) The Pro|xTties of Certain Numbers (2) ('oiitrlbiitioii t” 
Evaluation of Persvmmetrle Determinants —L .1 Mordell . IDKC* 
nometrii Senes involvi/m Aim braic Niimbt rs — H VV Rkxhmoud 
Analogm s ol AVaring’s Piobiem tor Rational Numbers 
ItoYAi, < oiiKOE OF I'HV.sK lAXs, at .5 — Dr R 0 Moon Phll^cphy 
and tlie Post-Hippo( r.itK ,''di(K)l ol Mednine (Flt/-B itm k Lei'pire ; 
The AAoviiaS Enoivkkrino socikty (at 21’, lleorgi* .'street, Haii}‘"‘''^ 
S(|Uare), at (11 ", \ P M Heniing llese.irLh 

Ol’TK AI. Soi'lKlv (at liniiirlal College ot Seieiice and rediuology), at 
7 10 Dr U S Cl.iv 'I'hc Hist((rv ot the Photographic Lens 
Kovai. Soi iety of Mkdkine (Neurology Sietion), at H- -Clinical 
Meeting 

IssTITi TK OK MktaIS (I-oiidou Sedioii) (at Royal Sdiool of Mines), 
at K Prot 11 C H C.iriM'iiter The Prodm I ion of Large Crystals 
ol Aiiimiiiiimi and .some oi tliiir Properties 

FUIDAY, Novkmhek 1(1 

\SS()( lATloN ok L(oNOMU' BKUOOIsTS (at Iiiipeiial College of Science 
ami 'Tedmologv), .it 2 dU -Dr E .S liussidl I'lie Work of Uio 
Pislnries Lahoratorv at Lowestoft — Sir Sidney F Harmer . The 
Present Position ol the AVlialiiig Imliistrv 
Kovai. Astkovomicai. So( ii.ty, at 

Koyvl S(X ilty ok Mk.iucink (CliniDil .Sei tion) at London Hospital), 
.It 

PilYSK Al. Soi'IKTY ok LoNPON (at liupeilil f'oll('g( of Scieme and 
Tedmologv). .it -(! Temple 'I’lie HoiiiograptiK Tieatmeiit ot 
the .S\ mmetru.il Optual liislriiment —I’rot A D Kankine and 
C .1 Smith TIu Striufiire oi the Sulplinr DIonuIc Mohx’iile — 
A S Jloiigliton 'I'tie Tlurm.il Elfeet ol Vapours on Itiibhci — 
.1, T Kohin Demonstration ol an Apparatus lor Testing tlie 
Teiisili Stieiigtll of (las Mantles 

iNsTi'ii TION OK Mk( ham< A!. I'.NdiNKi.its (liifoniiil M(dlnu), at 7 
.IliNKiK iNSTniTloN OK I'.NOiNi.Kits, .it 7 10 — A M.u aiil.iy Tin 
Devdoiuiient (d Ball .iml Koller Bearings 
Kovai- Sm iety ok .Mkpicini (0|)htluilinology SedmnI, at S 


SATl’Hl) 1 y, Ndvk MUK K 1 1 

Bltrrisit PsveilOMxiu At. M)( IKTV (at King’s College) at '3 Miss 1. ( 
Clldes .A Case ol Wold Ih'Uness — C Con Tin hidueiice , 
Snhjedive Pielireme on Memorv 


PUBLIC LECTURES. 

.S'.irt ’/(/).! )’, NOVKAIIlKIl 1 

IIOUNIAIAN Mimim (I'oK'st Hill), at .5 'io -E Lovett The I 
lore ol the ('.it 

MO VD.ir, Novi.mukk d 

Miiuu.kskn llosl'tTAi. Mkpk'AI- S( Moot (in Plivsiologv Lee, 
Thi.ilre), al '• Plot swale Vimeiit SKretmii .ind lute 
SKrdmn siud'fdiiig la i tiires on November 0, 15, H), 'iO, 23, 
,ui(l '50 

(rill siiAVt CoM-i (U , .It (> .Sir Ktederu k Bridge Miiui siieeei 
!,(•( tur<‘s on Nov< mlier 7, ,S, uid 10 

City ok London V M (' A (I.S(i Aldersgate Streit), ,tl 0 Sir l.eo 
Rogers Ins(ds,ind Disisise .Some Tnumplis 01 Medu.il Sdeii 


iry^D.vA’.s'D.i r, NoviivuiEK 8 

CiiAitiNO t'ltONS HosiTfvt Ml niCAi. si'iiooL, it 3 - sir Aitliur I 

Evolntion.aiv 3'endem les in Man's Bodv (Huxhv Lediire) ^ 

London Hositiai. Mi dkai. Siiioor,, at 1 — Dr P Kid-I 
Nears In tlie llistorv ol Ttilieri iilosis (S( horsteiii Memorial I,e 
Umveiisitv Coi i.iaiK. at .') 30 — I C Croud, ilil Xonv.iy sme 
Leeturi s (,n Novembei 1.',, 22, 2*), and Dei i iiibe r () - U 0 1.3- 
l’lu\ 'I’lie Fonign E\diangc>s (Ni wm.in li Lei hires! Stui ’ 

Lei Dues on Novi mber 1.',, 22, 2!), Deeembi r (> and 13 


TIIVRSD I r, Noveviiikk 'I I 

irNlVK'iisiTV Com.i.uk:, .at V> Prof J L C de Alontimlb 
Ciistoinarv Liw in I.omlou .ind other F.iigllsli Citv' Areas 8?|"' 
mg Lectures on November 1(5, 23, 30, Deirniber 7 and 14 — / v'’- 
— E K Atment Tlie Pillo ot Siena, an llistoru Italian Ke 
Kimi'.s Coi.I.KOK. .it 3 30 —Miss Hilda 1) (),ikele\ The Stole 
sojdiv SiiKeiding Ledurexon Novemhi'i 10,2.5, 30. and Here 

F/i/D.ir, NoVEMHMIt JO ‘ j 

UNIVERSITY ('OLLFOF, at 15 — Dr. T K Uregory Intern. 

Exchanges - -C Tate Regan Problems ot I'lvolution, with ' 
Ketereiu.e to Klsliea Sneeeeeling Lectures on November 17 ar 
llEDKOKi) Coi.i.FUE FOR WoviEN, at .5 30 —Dr M Cary. 
(Jeograptileal Exploration 

N/trr/K/MF, NOVEMHER 11. 

Horniman Museum (Forest Hill), at 8.30.— Dr W. A Cunningtou . 
The Natural History of Crab.s. 
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University Representation in Parliament. 

T ill'' Led timei.il 1 1. ill. Ill n.is !n lil in Me cmiIh'i 

1 1 ) I S miilt'i . on. Ill I. .11 > ( 11 ! II . 1 \ \ I nil .ti'lt 1 01 

It'^illlL ill. MVl'i.l s\s|.MIii| IIIII\ 1 I -ll \ 1 i |U t M 111 ,l| I. Ill 
lilt Mxliii { (I |i\ (lie Kt pii M 111 iliiiii III till |’,ii|)li' \, I 

"I lli.ll \l.ll M.I!1\ till. II Hill 111 ill. "IJ, 111, ills o! 
mil uni\i!siiK> \\(ic li'iiMii,(l\ III liiii.ilK It' 
Hio\ 111- limii lliiii null. I .Hill iliiii li.iLiliin, hK iIk 
. 1 . < HHlul.ltl (I lIHld id I.U I \1,(|, W. Ill, III Wmill'H 
ui.idii.iti s. I hImh, hiM ,1 hit iIh lii-i lime Imlli Im 

hhu(Imi 1 \ .Hid Im l.ii.d 1 1 ui H il ii. le i. li id luiii l.ui 

Hill. Il u.tiipKd With lli( jiinhlini H.ilimi.il .is will 
.isdmiKsiu .iiiMiiiu limn ill. \\ 11 idixplm. tlu in w 
upp.ii iiiniti, s <d >.i. i.d .111, I p.ihl I. ,1! . 1 \ I. ( w In. Ii tin 

li.iidK wmi ])i i\ ill "( .i| llii ',,ili h.iil ".iiiK d Im Iheiil 
We IK i d not nt l( iii()l l.i . x.tiniiii in d. i ill I he piilil i< .d 
• miditimi, will, h hill. I (In n. lie 11 ,il tin . mi. lusion 

<•1 I he w ,11 1 ’i mmi lilt 1. •, .nil 1 pi e \ ( m I hi Is. t. > ,1. t in 

• I'.md with (In li.nisniil t< nip. 1 ,1 in. nl ul .1 d.i/id .ind 
''minwhnl 11 ii >|»mi',ilti. p.i.pl. ,1 |. nip. 1 niin nl whnh 
weiidw ittiiunisi .iltii linii .ill. iim. \i,im w.ishciMil 
mi iniMinnd n .mmiii. > and inipi.i. li. ,iMi nh .ilisiti 
Il the Im >mi'. id tin p..>t w.ii pi 11. id h,i\( heeii 
l.tkin Id In, III it 11 mil diil\ in lin pi. 1 nl (nneinl 
I'leitimi Id in^iiK >d l.i^ .e pn iMi tin iiliiin ol 
iiieniheis i|ii.dili(d l)\ n.ilni.il nils, In ti,iiniiiL’, h\ 
(\puunit Id ei\( Id p.iih,iiii.nl exjxit nnd dis- 
inleiisltd (diinml niul Id pi(^> Im me.iniits nl ii- 
.mistni. (idii (xliiliHing "mm.l ,iiid In din- jiiiiniples 
I Is limn this pmiil .d \ n w IhnI wi piopd-,! Id dis. iixs 
I he i|n( stidii dl inii\eisit\ tejui M iitnlidi) \n did nnd 
in.nlini (hnnnt in din lintmnl wsltiii. the pi'inipli 
(d nni'itlMlK I epli M nt.il lull w.m Inlmi (he wni the 
^iil>i(<t <d .1. nte |)dli(!<.d imilid\im\ Ihii.itiind 
w itli i xliiK tidii It h.m dll \ i \ t d pdw. I hil ,ind jn mixli nt 
.ittm L nnd. Idi n ns.iim id -.min . xti nl i xl 1 .m, on In 
tin nhst I n. t iin 1 it ^ d| tin < .im hn m nn i 'm d h mn tin 
w.ir with (nhninid pii ^li-e .nnl . shn.hd ,i|)phi .itim) 
Wh.il linn m iIm hmim\ .md - imiiln .nn i ..I 11111 
\.idl\ nptidiilntimi in p.iili.iiiniil It rniem.itm, 
).inii ' 1 w .m II n inll\ . h pd . d I . . .\ ,1 1 . 1 -> 1 1 .. ,111. in it 
nnl\ll'^lIIl , dl ()\h)id .nnl ( .iiiiLmiIm .m,! md.id to 
nni \ . I Mtn ^ in ui in ml Im In .mil. . . I i hn 1 il he win 
n.'t .1 Lin- III wmild wi^h In hi 1 nnnii it\ mnn B\ 
Lilt. 1 ^ pnli nl iniih i tin (.k ,il .il n| I iilI.iii.I he 
. mnin nid. d t h.il I w .. ui ,1 \ . .nn 1 1 . 1 m . 1 m. n pmli '.-,1114 
ihe.ixil Inw -shmild hi i hi. i n h\ . .n h iiiii\(*sil\ td 
Mi\t .Is nieinluts dl tin llmi. nl ( diiiiiidns *In 
tlniM dn\ pni liniin ntni \ h jir. a nl.il im \v.ii iisii.dh 
I hd^t n in p.iiis pd^nliK Im nnilii.il 'iii.mn, .ind (he 
M |»Ksi nlnlimi ol tin mn n nl iiiiim 1 mIk . hv two 
ineniliiis e.ii It h.m niiinintd 11 ndi^t in I x d sin. e tin 
In ginning ol the se\enli‘enth .intuis ()iiuin.i.lh the 
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enfranchisement of the universities was regarded as 
“ a great favour to the universities as to the prosecuting 
tlieir affairs in Parliament.” This supposed benefit 
was soon recognised as to some e.xtenl illusory, for 
whereas under the (dd dispensation members vvlio had 
been students ol the unnersities “would stand up as 
ociasion oMend on behalf of then r(s|je(ti\e mothers, ’ 
this dut\ was rehgated to and. it is saul, im))erlectl\ 
disdiargeif by tlii' elutid representatives of the 
universities, ('.indidh, we should find it difficult to 
justify the spedal repies( ntatiou of universities in 
the House ol ( oinmons if its sole ofiject were deemed 
to be |)urel\’ instilutional. however inipoitanf as 
national iiistilulious our universities um) be 

In pie-war d.ivs Mr .\s(|uilh’s ioiii|>laint against 
uiuversitv tepii sentalion was lliat aiiv i onslituiiu v , 
whetlier von call it a iinmisitv oi .invthing (he will 
in the long run s( nd to tla House of ( ominous a man 
whose polilKal opinions an in anoid with the pre- 
donunaiil (tpinious ol those who stui hiiu , .ind in 
support ol I his ( out i III ion h(‘ was aide to (|uot(‘ personal 
t.xamph"-. paitiiulailv the lieatimnl of .Sir jolin 
(ioisl b\ the I jiivd^itv ol ( ambndeo This aieiiment 
is not without Wdght. but it laib (o d(nionslrate that 
a group ol nun and woimn id similar (dination and 
a ( oiiimnn lov altv . as not Idiin as ^ood a » oustitiiem v 
lor till' eleition ol a niembir ol pailiamnit as a gioiip 
of men and wonitit who h,ip])en to livt' in .i .sidteti'd 
loiahtv siK h as South Kensington or J'.ast Ham \s 
Maitland jiointsout.theam lent ideii w.ts tlu* repiesi'iit.i- 
tioii of ( oiiimunitH s, of oig.inised bodus ol nun whit h, 
whether borouuhs oi (ouiities, eonst.uitly met as 
vvludts, and injoveii (otum(.>n rights and diitiis That 
svstem lias given wav as reg.iids local (onstitiu'ut les 
to tin 1 epresiml.ition id numbeis, of iiuwieldv masses 
ol men and women organised onl) lor the puijioso 
ol ( hoosing menibeis Put this o]iens up a wide 
( oustitiitional ('|uestion whuh t aniiot be treati'd, 
ade(|uatelv and ajipropi latelv . in these dilutniis 

We jirelt'i to b.ise the case for univeisity njinsenla- 
tion on Lord Laltour’s aigunient that it is a method 
ol getting into tiie Uoiise of (’oinmons. men of st lem tg 
men ol s( h(dii!shiju men of spuial and jiet uliar eiifts 
(luite alien from tiu ordinuiv woikinu ])oliti( lan 'file 
fact that umveisitv it jiieseiitation provides almost tlie 
last survival of jiluial voting enlonts this aigument. 
Re[)re'sentalion of spd lal interests in |)atli.iment may 
ni>^ lie, in the abslraet, eltsir.ilde Like the weatheag 
it lias to be ae e epteel .is .i mysteiious fat t , and so long 
as labour, in a uai row sense, t o-operation, “ the tr.ide,” 
teinjierarie e, and m.mv other interests are able to secuie 
their rejiresentalives thioiigh the oiehnarv channels, 
we shall lie well .ulvised to inijilement tlie traditional 
method of seeming tlie representation of science and 
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education and the election to parliament of men and 
women whose lives have been consecrated, not to the 
study of the eclectic arts of the politician, but to the 
pursuit of truth and tlj^ advancement of learning. If 
this thesis be accejited, voters should strive to express 
in university elections the purjiose and ideal whicli 
are inherent in this method of election 

Encephalitis Lethargica. 

Ministry oj Health Reporh on Pnhiic Health and 
.Medical Subjects, No n . Report on KnrepJialiti^ 
Lethaigua i’v Allan Parsons; with enntrihu 
tions l)v Hr A Salushiuy MaeNallv and j. R. 

I Peidiau PpxWUf (bmidoii • HM Sfationcrv 
Olliee. ip22) lOi, net. 

I ^pHL leport on thesubjeit ol enccjihahlis lethar- 
I 1 giea, rceentlv issued bv the Mmislrv ol Heallii, 
has a wider th.m imdu.il inferesl. as illustrating the 
slill ( onsiderahle r.mge of thsease, of whuh our kuovv- 
kelge IS so p.irtial lhal preventive aetion almost 
entirely impr.u tu .ilih' 

rills “new disease’’ ajipears to have been first 
leeogiiised .is dislimt liom olhct leeognised dise.ists 
bv V’on )v( oiioiuu o 111 \ leim.i in lh(‘ vear luW bi 
Ihe e.iilv p.iit ol i<iid cases vveie simultaneousb 
ri'poited in SheHield and London, and prompt .u tvm 
lor till ir inv Lstigation was underlaken bv the Loe.il 
(’lovernment Hoard, .dtogellici some 230 t.ises being 
tceognised during the fust ,si\ months ol tliat vear. 
The svmptoms of this dise.ase, ( ompnsing soimiolene e, 
tioin wine'll the juitieut is roused with eliifKulty, 
paralysis of oeulai and olhei museU's, as their most 
marked leatures, bore some resemhkime to those 
assoeiatcd with botulism, and tlie first task ol the 
eailier investig<ition was to eliminate the tood poison- 
ing to vvhu.h botulism is due' .is .1 e .iiise' of the sv nijitoms. 
This point the e, tiller ottiiial mv eslig.itions delmitely 
settled V more dillicult epiestion was to dee ule 
whethei -- .IS was mllueutuiUv iirged-^ tla disease^ w.is 
not <i variant ol jioliomv 1 litis, whuh had been reeently 
epideanie , espeeiallv among diildieu 

'I’lie hvpolhesis that the two diseases both lieloiiged 
to what IS known as the Hciru'-Medin grouj). ilifit'rmg 
meiely m the louihtv ol the nervous lesions, was 
attractive, Imt lor rtasori.s det.iiled m the earlier 
governmental rejimt and lonfirmed in the [iresent 
icporl , this hv [lothesis, in 1 he o])imon oi most ohsi'rv ers, 
was satisiaclorilv ehmin.ilcd. Similar e onsideratious 
exclude mllueu/-.i .is a livdra-heaeled monster, with 
policanvelitis and ene eph.ilitis lethargie a as variants 
caused by the same virus. In Hr. Ikirsons [lart of 
the present re|)ort the distim tions between these 
three disea.ses are judie ially stateiL Pohomyaditis 
prevails chiefly in late summer and autumn, encepha- 
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litis lethargica in the winter months of December to 
February inclusive. Poliomyelitis, unlike encephalitis 
lethargica, attacks chiefly children. KxperimcntJilly, 
the unidentified virus of each disease appears to be a 
filtrable organism, that of potiomyehtis being readil\ 
transmissible to monkeys ; that of eneeplialilis lelhar- 
gica being transmissible with difficulty <md only from 
acute eases of the disease. 

The detailed jiathologaal and ba( tenologual evi- 
dence of the separate identity of these two dise.ises 
cannot be guen here, but it is set out lur idh in Dr. 
MacXalty’s ('ontribution to the leport undtT reeiew. 

The separate idenlit} of mfluen/a is sulfi< ienlly indi- 
cated by Its pro\erbial inh'cliousness. wheieas multijile 
cases of either enci |)hahtis leth.irgK .1 or polioiiie ehl is 
aieaiMiity. Ifien il it be assumed that the a|)|)ar- 
ent p.ulial non-inlec timisuess of these two disi a^es is 
due to the im arc eration ol the lyxpothetK'al mfliien/al 
\irus m the deep jiarts ol the* eentral neawous -.esti'm. 
it wouhl still neeel e‘\j)lanation that the miiis wlu'ii 
iiitrodui ed in tlu^se i uses did not ( ause. Cji lu other 
membeis ol the' same tamiU, oidin.iiv attaiks of m- 
lluen/a TIuie is no s\st('mati( ji.iiallelism m the 
])ie\alenee ol the three disc'ases , and as Dr P.iisoii'' 
renuitks, "the epideiiiii beha\iour ol mlluen/.i and 
eiK ('[ihalitis lethaigiea do not Ncem to rejireseiit a 
nuitualil \ ol an\ e oust, ml n.itiirt' ” 'I'hci.uit) ol u spua- 
tory ( omplie ations m lases ol etu e|)h.ihl is leth.irgu .i is 
m ilsell ,1 strong argument against < oiumumt) ol origin 

The present lepot Is b\ Di A (' P.irsoiis, Di . \ S 
MaiXalt\, and Dr j 1< Peidrau, with .i irrehitoi > 
statement bv Sii (li'orge Newman, bung our knowledge 
ol tilts disease up-to-date 'The \alue ol-tlie rejiort is 
enhanced bv an elaboiate bibhogiaphv ol items, 

which will be most uselul to students ol this obstuie 
subject 'I'lie extent ol incidence ol the dise.ise ma\ 
be gathered liom the statement thiit m n^icy. :;|i c.iscs, 
and 111 ie>.-’o, .Sc)o cases were teeognised and notifie'd, 
and it 1^ not without siL-mficaiice that cases ol poho- 
m\elitis became much fewer in the s.ime |jeriod 'I'his 
m.i\ bc' e\])kiiiic'el on the supjrosition lh.it a common 
\nus at diffc'ient times strike's at elilfeieiit parts of 
the nerNoLis s\stem, but the* tot.ihty ol eeidence. 
epidemiological, clinnal, and |uthologii al, points m 
another direc tion 

We began this nec essaril\ sketchy ie\iew with a 
statement tli.it the gioup of dise'ases merit loimel abo\e 
do not vet e ome within the range of jrr.ie tic al pre‘\ entiv e 
medic me When the agitation in one of our e hiel daily 
journals in fa\c)ur of the mm h~ne e-de-d Mmistre of 
lle.ilth was at its height, the lailure ol the T.oe .d 
Go\ernment boaiel to control the pandemic of in- 
fluenza was a big item in the indie tment against it. 
This report, like the recent offic ial report on influenza, 
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should give pause to those who anticipate that un- 
controllable diseases will be made controllable by 
changing the name of a government department. It 
has to be confessed-- and from a scientific point of 
view it is most im|)eirtant to lace the fact — that 
“ respiratory infections ” like inllucn/a and (pre- 
sumabh) jioliomyehtis and e-ne ('phalitis le'thargic'a are 
almost entiredc urn ontrolkible, .md will remain so until 
some new method ol se'iuimg immiinitv is discocered, 
or until a st.uidard of hcgii'iiii precautions is reac'hed 
in respect ol (oughing, and e\en of speaking, which is 
not hkeh to be attained uni\i'iNaIl\ m this century- 
I'A'e-n were- it .ittamable would hic' then be tolc'r.ible ^ 
Meanwhile, e\er\ ihaiuiel ol m\ c ''t 1g.1l ion lU'eds to 
be jiiiisued , ami a word ctl pi.iiNC' 111. i\ be gi\cn m this 
connexion to the- wisdoii' ol m.ikmg eiic'ephalitis 
lethargica iiotili.iblc m icjiS .1. ^oon ,i^ it-, separ.ite 
existence w.is l.iiilx well c st.ibli >lic cl V>\ this means 
It h.is become* jirac ti< .ible lo m\ c slie.rle each notifiecl 
case am! to dc'iuon^tiale tlii' eener.d .ibsenc e of 
peisonal inlc*c tiori Irom iccoeniscd c ,ises 1 >\ implica- 
tion weaie lecl to infer lh.it slieht imic c ngnis.ible cases 
of the dise'.iic exist which cause its spread , but lilts 
fact luilhcr c'lip'h.tsisc s the riiic oiilioll.ibic c h.iiac'tei 
ol the- dise.isc* 111 prc'sc nt c iic iiiiistam c s 

l‘',uc eph. dills leth.imi'.^ h.is been ihscnbc'd above' as 
a “ new disease 'Hus 111c 1 c 1 \ me .ms t h. it it is ,i newly 
leeognised elisc.isc ( rooksh.mk .md othc'is have 
searc he'd oldei htciiiture' and loimel eh'se 1 ijrtioiis which 
tall\ with this disease, occiririim ionimonh m associa- 
tion with epielemic'. ol infiiii n/,i , ,md theie can be 
little doubt th.it the .ippareiit stiict niodernilN of 
C'liceph.ihlis Icth.ugic.e is mdc'cd appaient and not real. 

The Telescope. 

T/if Telescope. iJ> Dr Loins bell Lp ix I 2H7 
(London M» (lraw -1 lill Lubhshing Co . Ltd , iej22.) 

I Si' net 

I NVKXTIOiN is not the' pn 10g.1l i\ e* ol the learned. 

The te'lc'sc ope, we .ire* told, w.is the- crc'ation of the 
two little children of an obseicant lather, .1 spcctacle- 
niakci of Holland Hut, howexei casual the origin, 
its decc’lopment was the re soil ol l.iboiioiis and pro- 
gressne exjrenmenl and stucL, .m c-xcc'llenl account 
of which is gi\en b\ Dr Louis Hell m the* introductory 
chajiter of the work before us 

There are partisans who will dissent from somei of 
the* author’s historical steitemc'iits, and many, who will 
object to the* [ireseiUation ol Newton as ,i ‘‘ blunderer,” 
a “ bungler,'’ and a man who juompth jum|jeel to a 
conclusion As a bov, Newton tested the wind by 
jumping with and against it, and Sii Daxid IJrewstcr 
remarks ; “ This mode ol jumjmig to a c conclusion, or 
reaeflnng it per saltuiii, was not the one which our 
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pliilosoplicr .lilorward.'i Dr. lidl has the same 

aullioritN lor llie statement thdt, when mvestij^atmg 
the rtlationshi]) of dis])crsion to mean refraction, 
Newton mixed sugar of lead witli the water. 'J’raced 
to its s(nir(t‘, liow ever, this so-called la(t appeals to he 
merely <i suggestion ot Air Aluhell, .l Inend ol Dr 
JNiestle\ , ()ifer( (l as an exjilan.ition ol an otiarw'ise 
ine\])licahle evpenmental lestilt and hasid on Newton’s 
use ol ■siUiharinn satanu m otiiei e\])enment'^ 

Mint glass good enough lor <]ii.mtitati\ e ol)ser\ ation 
(ould s( ar( ely ha\ e existed m ittW), lor about a himdrefl 
and lorty \ears elajised l»elore (lum.md resoKed the 
o|3tiud glass ])iol)lem It w.is more the aliseme ol 
suitable materad that “ «kla)ed the piodmlion ol the 
achiom.ilic ieleM<)])e b\ s(»me thnx -(|iiart( is of a 
lenlury” than an\ a<tion ol Niwton Indeed, .Sii 
Isaa<' New'ton should be honoiiied lor his piestieiu'e in 
recognising that m the unumstantis tin- pnutue ol 
astronomy lould best be adxanud b\ the development 
ol the lellei tor. 

“ d’he Telesi ope " ha^ been “ wiitten lor the many 
obseiwcrs who use telesiopes lor stud\ or pleasure .ind 
desire more mfoimation .dxait their (oiisiruetion and 
])roiJei ties,” the mimmation hitlaito published on the 
subject being ” lor the most jiart siattered thiough 
l)apers in three or four langu.i^^es and quite inaccessible 
to the ordinal} leader ' Within the limits ol a single 
volume the authoi has (ollected .1 great deal ol essential 
information that the gtnenil reader will find both 
Lisclul and interesting • 

Following the historical introduction there are 
chajiters on the modern telescojie, optic. d glass and its 
w'orking, propcities ol objcctncs and mirrors, mount- 
ings, c'vepic(es, hand tcles((»]H's and bmoc iil.ir^, accc's- 
soric's, the testing ,md c.iu' ol tclcMoja^, setting uj) 
and bou-^mg, sremg and in.igmfic alion, and finally, a 
bru f .qipeiidix on woik loi the tc Icscope 

The- book Is not iiec‘ from mist.ikcs In the* ch si rip- 
tion, lor e.xamiile, oi the tlalilcan glass, tlie fic-ld i-. 
staled to be .ippioxim.Ueh mi.isiircd b\ tin* angle 
subte-nded at tin ccntie ol tfie objective b\ the jiupil 
The cleM ription gu en in’ riu' 'rc-lescojie ” b} Ibisihel, 
although Micmuiiial’} iniompKte, might lia\e been 
(oj)ied willi adeantaec, .i-. |1 exjilams how' the field is 
deteimmed bv die ch.imetci ot the Cjlijeitive .nul the- 
possible displacement ol llic- e\e ]n chaplc'r 7 the 
so-called Do\c jirism sy'-tem is desi nbed as the riidi- 
menl of ^tlie jiriMU binocular ca shoitened telescojie. 
Sucll a system, unlike the earlier Jkirio c ombm.it ion, 
c:annot be placed 111 the- loinergc-nt beam and it c'.innot 
serve to shorten the telesc ope 

Those to w'liom style and composition are ol im- 
portance will regret the ineleganc-e of such exjnession.s 
as “ credulous twaddle,” ” pricked up its ears,” and 
NO. 2767, VOL. I 10] 


“ blast of hot air.” Their use detracts from the 
pleasure ot perusal of a welcome addition to the 
literature of tlie telescope, James A\ eir I-ri-nch. 

An Elementary Work on Coal-Mining. 

Au F.h'mvntary Text Book of CoohMnnuf^ llv Robert 
Reel Ke\is(d and enlarged by Piol. D.miel Rums, 
'rwentic-th edition Rj). \m l 420. (London .ind 
(d.isgow Rl.ic kie .end Son, Ltd , 11)22 ) bs net. 
^r^ni.S little book is, as its title exqiresses, a book 
1 dealing w'ltli the most i'lc-mc‘nl.ir\ prim i|jles 
ol coal-numng It has ob\!ousI\ .inswensl its purpose 
extremely well, .and has suited the needs of those to 
whom It IS p.irtic Lil.iily addu'ssed, as is onl} toocwidcait 
from the hut th.U it has re.u heel its twentieth c-elilion 
since Its oriLiimd publication twenty-nine \ears .igo. 
It need scanc-lv be said. lluTefore, that the gener.il 
amngement and st\Ie of the work .ire bexoncl c ntiiism, 
otlic rw'ise it would not liave siirviM'd the rigoious test 
of experience tlirough w'hic h it has passed. Any 
rcwievv ol the w'oik must tbeielure be based upejn the 
natme ol the rcwision to w'liieh it has been subjected. 

It m.iv lairly be .said that the laboui ot revising siu'h 
a w'oik t.dls under three mam heads, namel) , first to 
elimm.ite all possible blunders ; secondly, to bring the 
woik thoroughly up-to-date, and thirdly, to sec th.U 
there is no amliiguity likely to jiu/v.le the student 
Unloitunatelv, it cannot be said that the revision stands 
the lest under .inv of these three hc'ads, .ind a ('oiijile 
of illiistiative ex.imjiles ol shortcorumgs ni.iv be cjuoled 
imdcT e.U'h 'There are, for examjile, blunders in 
sjielliiig, such as “ Rlainmeller ” lor ” Rlenmeller ” and 
“ Alaudlmc ” loi ” Alaudlm ” I’nder the second head- 
ing vvc' have such statements as that the deepest bore- 
hole m thc‘ world is that at Sc hladeb.uL, wliirli attained 
tlic' dejith of ()56 Uithoms. 'Thm w'as tiue one e, but tlic 
deepest borehole in the woild to-d.iv is that .it (V.m how, 
Ryhnik, Upper Silesia, winch has .illained a deplli ot 
7,^=;o Icct Aeam. the statement lh.it ot ccnliifiigal 
fans those most gciier.tlK .ulojitcd are the (hiibal. 
W.iddkgand Sc hiele w.is true one e, but is not ti im to-dav 
The onlv rc‘lc'11 nc o giv eii to the Kmd-Uhaudioii method 
ol sinking m this country is its first ajijilic .ition .il 
MarMlen,thc lai more inqKirt.mt , mstiiu tiv e. .md rec eiit 
sinking ,it Dover not being menlioned I nder the 
third head vvc‘ get .such a statement .is that when it is 
mccmvenieiit to state- work m lool-})ounds as the unit 
of work a liiglier unit is acl()|)tecl termed fioise jrower. 
'The confusion iiclween w'ork .ind jiower, lo whicii most 
slLicknts are jirone, is one tli.it sliuuld never be allowed 
to creep mlu a text-book, where the difference Iielvvem 
the two standards should be very clearly exjilamed. 
Again, m dealing with the thickness of tubbing, two 
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formulas are given, one due to Greenwell and the other 
to Aldis ; an example is given of the use of the former, 
which IS here worked out, giving a thickness of j-kj 
inches ; if the reviser had worked out the same example 
by the second formula here gi\en, he would ha\e ob- 
tained a thickness of r-gS iiK'hes, yet no hint is gi\en to 
tell the student that the two formulas do not agree, or to 
help him in any way to reconcile so gra\ e a discn pancv. 

It IS also a pity that so many ol the illustralions aie 
mere sketches, and badly exec uted at that As an 
example Fig. 104, which is mtcndc'd to be the plan ol a 
horizontal winding engine, may be cpioted ; an intelli- 
gent boy of twelve who had seen a wandmg engine 
would probably jn his drawing mdicvite that there are 
such things as valves and valve-rods. 

It has been thought advisable to direct attention to 
the points m which this little book tails short of the 
standaid to which it might so easily be raised, becwiisc, 
as already stated, it has evidently a \ery decided .sphere 
of usefulness, and m a w'ork of this kind addressc'd to 
the beginner it is pre-eininc-nlly necc'ssary that he shall 
receive no wrong impressions and shall be lell with 
nothing to unleain when he advances to the higher 
stages ol the subject. 

Essays on French Science. 

Dtsroun' (I Par Emilc' Pic arcl Pj). \ l-2C)2. 

(Paris (jauthuT-Villars, ic)22 ) 10 Irani s 

^T^llbS volume < ontams discourses, short essa)s, and 
1 obituary notices of some distmguishc'd h'rciuh 
men ol .science'. It may be vc'armly re< cmimc'udc'd, moic 
especially on account ol the obituary notices, which 
do not c'ontine thc'm, selves— as is too frec)Liciitly the 
case — with an account of the work done, but tc-ll us 
somc'thing ol c'arly suiroimdings, education, .inci 
lemperami'rit, and thus bring out the peisonahty as 
well as the results achieved. It is not onlv that tin* 
account gams 111 interest therei)), but llii* mtoimation 
allows iis to judge more adeijualely ol the individual 
influence excrtccl on contempoiaiy sc lencc. 

Picric Duhe-m’s w'ork is rcc'ognisc'd in this count rv bv 
every one lainih.ir with lherm"dvnami( s, but the 
personal touches which M. Picard’s accenmt supplies 
give us just what is wanted to appiec late the lull value 
of the man. PoimaR' is better known to us, |)erha[)s 
Darbou.x also, but we shall find here something new' 
about them as well as about others with whose work 
M, Pic ard deals. The notu e oi Lord Kelv m is c-xc elleiit 
The author does not alwavs confine himsell to those 
branches ol scienc'e which he has himsell emiched b} 
valuable contributions. As secTctary of the Academy 
of Sciences he has to undertake the duty of c'Xjdainmg 
the ground for the award of prizes, .some of w'hic]> i»ke 
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that founded by Mr.^Osiris, inc lude a wide range of 
subjects. We thus find short discourses on “ French 
Aviation in 1909,” and even 011 “ Antityphoid Vaccina- 
tion.” A lec'tiire on the diminution in the birth-rate 
was no doubt inspired bv the almosj)herc' of the w'ar, 
and some ol the other wiitings aie even a more dirert 
outc'ome ol the anxieties cd the' time at wh^c h they were 
written. Here it is pciha[is ullowabh' to make one 
criticism. In the cssav 011 “ Lcs Science's mallF'- 
matujuc's CM ITanc'e,” M. Pic .1 id shows so much know- 
ledge' ol scientific historv m othci coimtiies and such 
lair apprc'ciation ol tlie mtci nat loiial asju'c't ol science, 
tlial one regrets the inclusion ol .m aiticlc that origin- 
ally ajipc'arc'd m the Revue des Deux Maudes . 
“ L’histoiic dc's sciences cl lcs pi ct cut ions dc la .science 
allcmundc ” Tlieic is no doulit muc h in it that is tiue, 
but It Is not written in the chspassion.ile and eminently 
lair spirit winch pervades the test ol the hook and it 
Strikes a disc ord.mt note. 

Graphical Methods in Ciystallography. 

(ini/diieui and Taludar Melliads ni ('ivsltiHai;ra/div 
/he Fouudtilhui of a Aca* Sys/eut of Rniihci . With a 
Mulii ideTiuigeut Tahleund a ^-Fi^i’uie Table of Nalural 
Coliiu^iieNls ij> 'f V Daikcr I^p xvi-t 152 

(London ']' Murbv and I'o , ic;22 ) i.|y. net. 

I T has been anticipated lor some time that Mr. 

Parker would jaiblish an account ol the graphical 
and talmlar metliocls m c r* slallogiapliy whic li lie has 
liccn teaching .d Oxford ami that his book would 
include' a description of the toim ol iwo-circ'lc gomn- 
mc'try and itssjiecial .ipplic .ition to c rystallochc'inic'al 
.malvsis, winch he icc'oinmcnds as the result of his 
studies m Russia under the late PrcT hVdorov. The 
present volume only very paitially liiHils these expcc'ta- 
tions, c l ystalloc hemic ,d analvsis being rcsc-rvcd for a 
Inrthc'i jnibhc'alioii .So lar as it goes, however, the 
book Is a valuable jirc'sentatiou ol extant grajdiical 
methods, and it c'ondudes with a mo.st useful table 
ol mulliple tangents. 

The mam purposes ol the monogr.iph are “ to provide 
the leseareher with a selec l eolh'c lion ol exact graphic al 
methods, which personal exiieriem e has proved to be 
boih arc urate and timc'-saving , to discuss the relation 
ol these' mc'lbods to formal jmoccsses of compulation ; 
and, finallv , to outline a nc'w svstem of practiee.” 
'f'lie metliocls dcsciibc'd involve the use of J^oth the 
sterc'OL>rij)hir and gnomomc piojections, and are a 
mixtuie of the well-known ones due to Penfield, 
1 lulelanson, V (loldsc limidt , and Fc'dorov. A cry.stal- 
lographie protrac tor is clesc'ribc'cl and recommended, 
w’hieli in jtsclf is a happv c'ombmation of the features 
of the Penfield, Fedorov, and liutchinson protractors. 
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The new s\ stem of practice, which forms the subject 


of the hist chapter, is obviously chiefly concerned with 
rapid (time-.sa\’inj') w'ork, witli a view to the inclusion 
of some crybtallo<,aapliual uceount of all new sub- 
stances, as well as existing' ones, in a comprehensive 
(utalogue, or to the identifi* ation of a cr\stalliscd 
substance by the (oinjiarison of suih rapidl) a((|uired 
data with tlial contained in such a compendium of 
measured substames. 'fwo-einle methods are used, 
and the talile of angk^ characteristu of a substance 
consists of the theodolitic </» azimuth and /> altitude 
values. It is suggested tliat “ two, or at most three, 
crystals be measured,” that “ tlie indRcs be determined 
by a time-sa\ ing method,” that ” the mean observed 
angles be publislied without any citation of limits,” 
and that ” the praidice of (omputing theoretical 
angular values (ajiart from those involved in the 
elements) be disi'ontinucd.” This may satisfy Mr. 
Jlarkcr, and may possibly lie adeijuate for the partieular 
purpose whicli he has in view. But it is most sincerely 
to be hoped that .serious erystallographii research is 
not to be so < ircumsiTibed, and that alisolute accuracy 
will [)e placed before time-saving. Otherwise we sliall 
rapidly revert to former chaos. It has been, indeed, 
only by the most accur.ite and laborious work, in 
which time w'as regarded as sidiserv ient to the highest 
accuracy, that the su inject lias been brought to its 
present high position , this alone has rendered possible 
the wonderful confiimatum, b\ the absolute measure- 
ments now- made by the Bragg X-ra}‘ sjiectrometric 
method, of the work of the later c rvstallographers. 

Our Bookshelf. 

Magnetism and Eleelruity. By [. Balev Vorke. New 
edition, complc-tel) rewritten Pp. viii + 248. 
(London Iv. Arnold and ('o., ic)22.) 5^. net. 

Written in Lollocjuial language, this book, which is 
a first-year course on magnetism and electricity, will 
appeal to nian> beginners be, sides the students m 
technical institutions, fur whom it is jirimanly intendetl 
” The.sc students ha\ e one great quality they are 
out to learn and to understand, and as they are not 
hampered by the immediate necessity of cramming 
for any particular evamination, are able to enjoy the 
plea.surcs of understanding instead of suffering the 
terrors of memorising. . . , Memory is useful for 
examinees, but understanding is essential for engineers.” 
There is abundant evidence throughout these pages 
that the author is familiar with the dilTiculties met 
witt by file beginncir, and he is always careful to explain 
the technical terms which are apt to be used freely by 
text-book writers who have almost forgotten that 
their jargon is not that of the man in the street. 
Magnetism is first dealt with, and then the ideas of 
static and current electricity arc introduced. The 
author is particularly successful in dcw'eloping the 
self-confined 'va||r circuit . analogy, the basic idea 
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of which is that energy can be distributed without any 
consumption of the water. Experience has convinced 
him that the plan of introducing the measurement of 
electrical energy at an early stage is very effective. 
The basic ideas of elertro-magnetic induction are 
discussed in some detail, and in the final chapters the 
phenomena of electrostatics are briefly treated. We 
can recommend the hook to those for whom it is 
intended, but tear to think what the modern relativist 
would have to say to such statements as, ” Anything 
which has weight is called Matter : magnetism is 
therefore not matter” (page 21); “This something 
which is called energy has nut got weiglit ” (page 57) 1 

The Climates of the Continents. By W. G. Kendrew. 

Pp. xvi + 387. (Oxford : Clarendon Press, 1922.) 

215 . net. 

Mr. Kendrew strikes new ground by giving a descrip- 
tion of the actual climates of the regions of the world. 
The scope of tlie treatment must naturally vary with 
the nature of the original sources which are available, 
but no detailed local descriptions are attempted. A 
general knowledge of meteorology is assumed. There 
is no explanation of the omission of polar ilimates, 
north and south. Quite enough is 'now known of these 
climates to enable useful accounts to be included in a 
book of this sort. The oversight mars tlie usefulness 
of the volume. We notice that Mr. Kendrew adheres 
to the idea that the heating of north-west India 
furmslies an explanation of the soutli-west monsoon. 
The comparatively poor rainfall in the north-west he 
attributes to the previous course of the winds reacliing 
that region, which lias dejirivcd them of much of tiieir 
moisture. Airording to Dr. G. C. .Simpson, the 
explanation is far more cumjilex, and depends on 
several factors, of which one of impoiTanic is the dry 
uppcr-air current from the west, whieli prevents cloud 
formation m the ascending air. These and other recent 
theories regarding the monsoon are not disiussed by 
Mr. Kendrew. There are many clear duigr.ims and 
maps, and numerous meteorulogu al data. All students 
of geography will be grateful for this well-ai ranged and 
luiidly written volume. 

Miracles and the Neiv Csyehology : A Study in the 

Healing Miracles of the New Testament. Jfy E. R. 

Mirklem. Pp. 143. (Loudon. Oxford University 

Press, 1922.) 75. (id. net. 

This wairk is concerned with a comparison between 
tlie healing miracles described in the New' Testament 
and the case records of modern j)S\ ('huthi'ra|yv cliiefly 
drawn from war praetu'c*. A bnel description of modern 
ps) rhotherapeutic measures is given, but the com- 
plexity and ditTi('ulty of the subject almost nei'essarily 
makes such a sketch confusing to tlie uninitiated 
reader. The .sources of the New Testament narratives 
arc examined and the inexactitude of observation i.s 
commented upon, especially in the fourth gospel. The 
current .superstitions anent the relationship of sin and 
disea.se and demonology are noticed as likely to colour 
and detract still further from the trustworthine.ss of the 
descriptions. 

The miracles are then dealt with seriatim, a4id wheie 
possible, recent parallel cases are quoted. Finally, the 
author disclaims the belief that all the subjects of the 
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healing miracles were suffering from what would now 
be called functional disease, but seeks to support his 
thesis that these works of Christ were in accordance 
with natural laws, by quoting cases (not always con- 
vincing) of the effect of p^xhotherapy on organic 
disease. 

Tlie general impression of the book is that while the 
author has made out a plausible and even probable 
argument that the miracles were not supernatural 
phenomena, his parallels are not suthi'iently evut 
to carry absolute conviction Such exactitude could 
never be obtained in view of the unscientific observa- 
tions of the New Testament cases by men who certainly 
thought these works were supernatural and were ([uite 
untrained in medic'al knowledge. As the author points 
out, even Luke “ the physician ” uses terms rathen 
less exact from the medical point of view than do the 
others. The hook is certainly readable and interesting, 
but belief that tlie ministrations referred to in it were 
mirac'ulous is not likelv to be disturbed h\ the author’s 
.scientific consideialion of the evidenc'e ujion which it 
is based 

A Booh about Sivt'dcn. Pp 183. (Stockholm • A -IL 

Nordiska nokhandeln, ic)22.) n.p. 

We have received through the Swedish (onsiilate- 
general in London a c'opy of “ A Book about Sweden,” 
published in Stockholm by the Swc'dish 'J'raffic Associa- 
tion. It IS a compact guide, very fully illustratc'd, 
written m English [or those who ma\ wish to visit 
Sweden, or tor those who have not >ctVealisecl what a 
charming and novel field awaits the tourist, accustomed 
to think of Kuiope as centred m Grmdelwald or Assist, 
The jihotograpli ol tJie s s. Soj^a, now running between 
London and (lothenburg (dou-borg), invites the 
Englishman liy a rc-mindei of Ins Viking blood, 'fhe 
de.scription oi the c'ountry and its human oc cujxitions 
is geographu'al, and many ol the views, such as those 
m Lappland, are dfifu'ult to obtain from other souic'cs. 
That of tlie iron-mountain cd Kiruna, lit up electric-ally 
for work in the long winter night, illustrates one of the 
great romances ol Sw'eclish industrv. The ai'c'ount ot 
power-developments m general wiU interest s(-ientific 
readers. We are shown the fascination of Abisko, 
remote vvitliin the Arctic Circle ; but nothing is said 
about the summer moscjuitoc's, and the happy tourists 
at Toriietrask seem to be going about unveiic-cl. 'fhe 
manilold chaim of Stoc-kholm, a c itv unlike any < ity, 
the sweet clean beauty of the foiest\c)iintr> , the lu.sh 
of waters at Porjus and Trollhattan, are licre simplv 
set before us. It one knows Sweden already, it is all 
the more delightful to turn the.i- pages, and, as the 
Dalarna poem says, to long for her again. This little 
handbook m.iy be recommended to British teachei.s 
of geograph). G. A. J. C. 

7^,000 Miles through the Air. By .Sir Ross Smith. 

Pp. xiifT36. (London: Macmillan and Co., Ltd., 

1Q22.) 10.9 fid. net. 

This small volume by the late Sir Ro.ss Smith marks 
an epoch in the history of flying, tor it is a record of 
the first flight from London to Australia Sir Ross 
Smith and his brother. Sir Keith Smith, acTompanied 
by two air-mechanics, Sergeants J. M. Bennett and 
W. IL Shiers, entered a Vickers-Vimy aeroplane for 

NO. 2767, VOL. no] 


the prize of io,oooL offered by the Commonwealth 
Government in 1919 for a flight from England to 
Australia in 30 davs. A.s is well known, the two 
brothers won the race. 'Pliey lelt Hounslow on 
November 12, 1919, and reached Darwin on December 
10, 1919. hiom then' the fligdit w'as c'ontinued to 
Sydney, Melbourne*, and Adelaide The ac-tuni ti'ne 
spent 111 fl)ing between London and Vdel.iicle was 
18S hours 20 minutes. The longest spells in the air 
W'ere 7.^0 miles Irom Bunclai ,\bl)as to Karachi, and 
720 miles from Karac'hi to Dc'lhi 'I’lic brevity of the 
bcMik makes it all tlie more vivid, and helps the reader 
to reali.se the .speed of travelling bv air 'The author 
gives few incidents and certainlv dwells lightlv on the* 
difficulties encountered. But iheie are some exc-iting 
passages, of whic-li one of the best is the flight through 
the clouds between Rangoon and Bangkok, and the 
groping desc'ent with the lear ol collision with the 
heights of the Tenasserim Ranges. The book i.s well 
illustrated, the pictures ol cities taken from the air 
being very striking It is much to be lemettcal that 
this high-spiritc'd airman lost his hie* at the verv start 
ot his next gieat advc'nture, a lew vc.irs I, iter, of the 
flight round the* world. 

Kvolutiouary Naturalism. B)* Prot. R \V. Sellars. 
Pp. xiv 1-349. (( hic.igo and London: The Open 
Court Publishing Co , 1(^22 ) n p, 

I HE author of this book is c»ne ol the* ” i'ritic<U ” 
realists the chiference between a neo-realist and 
a critic-al realist wmuld^seem to be that the former 
regards the datum of ^perception as identic-al w*ith 
the object ol knowlc'dge, while the latter drstiri- 
giiislies bc'tweeii thcan. The nc^o-realist says that 
we know the physic<d existence m perc'civing it, the 
c.ritical realist .says we kTiovv the* c-xistence ol the 
[ihysical thing but wJiat wi' jicrc-eive is its essence. 
Objects exist, but only their content and not their 
existence is perc'eiv c'd. The special theory whah 
Prol. .Sellars names evolutionary naturalism is based 
on this distinction Its two gie.it enemic's, we are told, 
are Platonism and Kantianism, both ol which are 
siqiei naturalistic. The theory is worked out in 
laborious detail and applied to the different jiroblcms 
of philosophy. 

Greek Biology and Greek Medicine. By Dr. Charles 
Singer (Chapters in the History id Suence, 1 .) 

.Pp 128. (Oxford: Clarendon Press, 1922.) 2S. 6 d. 

net. 

Dr. Sinc.kr here gives a sue c'inc't ac c ount of the general 
evolution of Greek biologic al and medic-al knowledge. 
The biologic'al portion of the bocck is arranged m three 
section.s, “Before Arrstotle ” (18 pp ), “Aristotle” 
PP-)' After Aristotle ” (24 jip.) ; the remain- 
ing 50 jip. being allotted to Gieek medicine. The 
.sec tion on Aristotle appears here* for the first time ; 
the others are rejirintecJ, with slight aniendmt'nts, from 
1 he Legac'v of Greece.” All who are interested in 
the biological scienc'cs will be glad to have m this cheap 
and convenient little volume an authoritative account 
of the works of Aristotle, Galen, Hippocrates, and others 
who laid the foundations of the science of life; and 
the majority of readers will be amazed at the extent of 
our indebtedness to Greece. 
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Letters to the Editor. 

\The Editor does not hold himself responsible for 
opinions expreised by his correspondents. Neither 
can he undertake to return,, or to correipond with 
the writers of rejected manuscripts intended for 
this or any other part of Natukf. No notice is 
taken of anonymous communications ] 

The Structure of the Red Lithium Line. 

In a recent ninnb('r of the Procec'dinj^s of tiie Ko\al 
Society I'rof Mcl.enn.ui and Mr Anislic* have 
announced the intc'restin” discovery of a new (oni- 
ponenl of the line \ (<708 in the spec trnni of lithium, 

tlie line appeanuf^, undei the conditions ot excitation 
employed bv them, as a cpiartet 'rhe\' ])io(c'ed to 
discuss the jiossibilitv' ot tins stnutuie b(mifj[ due to 
two (iciirs of lines, (\u h ])au beiiif' assif^nc'd to one of 
tlie isotopes of litfnum 'i'o the ])iesimt wider it 
appears that the newv components cannot be .iccountc'd 
for in this manner 

The structme of the line in c) nest ion has bc'en 
investigated by Khait (. I sbo/j/n’s fourn \ol 40, 
]) 437, TCM4), 'Jakamme and \'ama(la (IToc Tokio 
Math. Plus Soc , vol 7, No 18, p 33(), i()i )), Zeeman 
(Proc Ro\ Acad Amstc'rdam, p 1130, I'eb 1013, 
p 135, Sc'pt 1013), iMiig {Astrophvs /ourii , vol {4, 
p liic), KitO), and the vv riter (Pioc Roy Soc vol 
()(>, p. loi, i()2i) (vent, and rakaimne and ’S amada, 
observed it as .1 single pair of emission lines, and 
Zeeman, who mvestig.ited the absoijition spectrum, 
also recoidc'd a single ]>air of lines, with the leseiva- 
tion that with a high density ot the absorbing vapour 
other Inns made* P'eir ai)[)F<uance Zc'einan con- 
sidered that tlu“se hue's wlmh appearc'd at liigh 
vapour densities were analogous to line's obseived in 
the sodium spi'ctrnm bv K W Wocad King, who 
investigated tlie stiucture of the line in the arc and 
in the tube-furnace, found that with a low vapour 
density the line appc'aic'cl as a simple pair, and that 
at higher v.ipoiii dcnsitu's a third ccamponent 
appeared ; with a still greaten- amount of vapour the 
phenomena wc're comphcatc'd liv leversal King has 
jniblished onc' photograjih in which, owing to revc'rsal, 
the line has the apiicarance of a cpi.iitet McLennan 
and Ainshe used a vacuum aic nndc'r conditions in 
which it would ap])ear that the cU'nsit\ of the lithium 
vapour must have been vc-ry gic-at. and one may 
surmise that this condition is essential for the appc'at- 
ance of the' fourth comjionent 

It seems, howc'vc'r, that undc'r approjinatc* condi- 
tions the line a])pears as a simjile ])air, and our ideas 
as to the nature ol isotopes would have to bc‘ pro- 
foundly nioditu'd if the pans due to tlie two isotoji^s 
were found to lecpiire diflerc'iit conditions for their 
excitation If the four componi'iits were leally two 
pairs due to the two isotope'' thev should always 
appear togelliei vvitli an invariable intensitv ratio of 
I . lO The hue can be seen c'asilv as a simple pair 
in a carbon arc in an il the poles ate brushed over 
with an exceedingly dilute solution of a lithium salt 
The components are then less sli.np than when the 
vacuum arc is used, and the mam dithciiltv is to have 
little enough litliinm in the arc, so as to avoid the 
app^iranfe of the third ccjmjionent and complc'X 
structuies due to reversal In the vacuum arc the 
third component appears veiy rc.idilv unless the 
amount of lithium vajKnir is small It may further 
be mentioned that the rcdative intensities caf the 
components are not in gocad aeccaiclance with the view 
that they are due to the two isotopes 

Lrom a theoretical point of view also, there arc 
grave c^fhculties. The calculatec^jeparation, on 
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Bohr’s theory, of corresponding lines in the pair, is 
about 0-087 A., the observed separation being between 
three and four times as great McLennan and Ainshe 
put forward the suggestion that the separation may 
in fact be the product of the " calculatecl separation 
and tlie atomic number'') but the coin^ctness of the 
calculated separation hus been verilicd by the 
observed cliltcroncc'S between the hues of the Balmcr 
senes of hydrogc'ii and alternate members of the 
j ITippis series of helium, and in fins case the agre^e- 
ment is exact and the “ calculated separatum ” docs 
not rcupnre to be miiltijihed by a Lictor of 2, the 
atomic numbc'r of helium T K Mkrion 

'Idle Cdaieiulou Laboratory, Oxfoid, 

October ro 


The Mechanism of the Cochlea. 

In view of the discussion in these columns towards 
the end of and the letteis winch followed it at 

vaiious times, the model designed by Mr. Geoige 
Wilkinson, of Slielfield, and cU'Sciibed m Naiuri of 
October 21, p 550, is of nun h nilciest and importance. 
It IS obvious that the construction of such a model 
jucsc'ntcd many' mc'chanical diilicnltics, and great 
ciedit IS due to Mi (' Iv Stew.irt, the mcchauuian of 
JTot Lc'athes’s lalioratoiy, lor the sncccsslul result. 
It mavy therefore, be useliil to mention tliat a full 
dc'scrijiticm was ])ublished 111 Die Journal of Laivn- 
f^olofiv and Otolof^y, of Scjileniber last, a shoit account 
having been givmi m the Procc-c'diiigs of the Physio- 
logical Society {fnurnal oj rhysioJoi^'V, vol 5r), p 11). 
d he appaiatns was demonstrated to Die Physiologu al 
Sen lety in Dcxeinbei 1021, .is also to the llritish 
Association in Septc'inbei i()2 2 

I take it that others bi'sidi's mi'dic.d stndc'nls have 
been dissatisfied with most of Ihc' theories put forward 
to avoid the diflic uJties thoiiglit to be involved in Du* 
IJelinholl/ view of the resoname ot the basil. ir 
membrane 'Ihose Iheoiu's m which tins membrane 
IS sup[K)sod to act .is .1 wlioli', like a tcle]>hoTie dia- 
phragm, or by “ jirc'ssuie patteiiis,” aie inconsistent 
with the jirogVessiv e dilti'rentiatioii of structure along 
tile nu'tnbraiu', 111 addition to being m eontlict witli 
what IS known of Die conducting properties of nervi' 
libres dduis the* views suggesti'd by F.wald, Rnlhcr- 
loid. Waller, and Wnghtson .ire unaece])table It 
apjiears that although Helmholtz had referred 
incidentally to “ loading” of the vibrating elenu'iits 
of the membrane by the licjmd m which it lies, Du; 
grc'.at impiutanco of this lac tor was lirst leahsed Iw' 
Mr Wilkinson and mv'c'sligated experimentally bv 
him Ills model is doubth'ss c.i])ablc of still fnrDu'i 
miprov'cment, but I'ven in its pri'seiit lorin many 
pioblt'ins would have light thrown upon them by its 
Ixdi.iviour 'Idle dc'gii'i' of damping aiul the spn'ad 
of resonance to m-igiibomiiig ('Icnients may hi' 
mentioned 'Idle immiiei of waves ie(|uirc'd to excite 
svmpathetie resonance' of a tuned elemeut m.tv 
perhaps be dc'terminc'd Some degree ol s])iead is 
not iiHonsisteut with the llelmhultz theory, siiicc' tlu' 
amplitiule of vibration of other elements than those 
in tune with the vibrations received might well be 
too small to stimulate' the nerv'e endings Dr Gray 
has shown that a similar cutting out of small stimuli 
takers place m the localisation of a point of pressme 
m the skin 

It is of Intel est to note that the model ri'sponds to 
a tnning-foik held in contact wiDi the brass case, just 
as the loclilea dues to conduction tliiough bone 
'Lhis indicates that the impulses given by the move- 
ments of the stapes are the same as those of sound 
waves directly transmitted througli vvatc'r, as would 
be expected from theoretical considerations. 
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Mr. Wilkinson also points out in his paper the 
necessity for the basilar membrane being continuous. 
If the fibres had gaps between them, no regular 
loading of the vibrating elements would be possible. 

^ W M JUyliss, 
fJniversity of London, University ('ollege, 

Gower Street, W C. r . 


The description of Dr Wilkinson's model of the 
cochlea m N \tuke (October 21, p lecalls Dr 

’S'oshii’s cxpciiments on guinea-iiigs ^'oslnl opi-rated 
with long-sustained notes from whistles of diliereiit 
pitches, and concluded from the resulting lesions m 
the organ of Corti that the pitch of the note detei- 
mines the icgion of maximal displacement of the 
basilar membrane J 3 ut as he used the same pressiiri* 
to blow the different whistles {Zeitschr f Ohreiilu il- 
kiinde, 58, i«jO(), p 203), the product aht^ had a 
constant value, t e the greater the freipienrv of the 
note employed, the less the amplitude of its vibr.i- 
tions, which shows at once that ^^)shll’s i (‘suits do 
not suppoit Ins (onclusions If Dr Wilkinson’s 
model of the cochlea is a good one, it will show that 
the locus of maximal vibr.ition m th(‘ basilar mem- 
brane for a given note shifts toward the distal end 
when the intensity of that note is incr(*ased, and 
toward tlu' fcnestial end when its intensity is dimin- 
ished , and will thus demonstrate once again that the 
principle of resonance can (ind no applu.ition in the 
internal car VV Perreii' 

Unuersity of London, Lm versify College, 

(iowi'i- Street, W (' i, 

October 26 


An Empire Patent. 

Tn the article appearing m Naiurf for September 
30, p fJ7, with the above heading, there is the under- 
lying assumption that the status of the inventor 
should be assimilated to tl:at of tlu* authoi, nanudy, 
that both should be seemed a woild-wide monopidy 
at a mmimuni expcmditure Will you allow me to 
piesenl m your (olmiins a more philosophical vu'w of 
the histor^y and function of patent law in relation to 
the growth and decay of (avilisation, from whudi it 
will be so('n that the favouiable treatment of the 
mventoi cannot be based upon mtem.itional ])rm- 
ciples It is part and parcel of a puiely n.itional and 
cornpetitiva' policy 

The ])r(K.esses by whu h the charaiTeiistics of a 
higher civilisation are transmitted to races of lower 
culture appear to be bastxl ultimately upon bmlogical 
laws T’ressnre generated uithm the walls of the 
higher civilisation drivivs out its more enterprising 
citi/.ens to seek their fortunes elsewhere, and the lu'u 
colonists, by intei breeding with the native stock, 
impart to it then own superu/i < haiacteristics 'I'he 
outward force's tending to the disruption of the older 
oiganisation may be ('conomic, religious, 01 pohtual, 
or some combination of these 'the process m.iy 
occupy ccntmies 01 be ac( omplishcd witliin as many 
dc'Cacle^, Thus the mdustrialisation ol the English 
ocenjued many c('n1uncs- -the peiiods of advami' m 
the reigns of Edwaid 111 , hdi/abeth, and ( hailes II. 
being associatcxl witli large influxes of the industrial 
population of the Continent On the other hand, 
the rapid rise of the UiiiIchI States to the rank of a 
first-class powci has been the work of the ])ast fifty 
years In both these instances naluuial development 
was prec.ecled by conditions which favoured the intro- 
duction. and assimilatmn of a higher strain from 
abroad. Maintaining a civilisation at a high level in 
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turn rests upon its compliance with the same bio- 
logical law 

Talent and enteqirise are the natural monopoly of 
a relatively small fr.iction of the liiiman race. These 
ch.iractenstics are transmitted by direct descent, 
reproducing themselvc’s m succcssivt generations. 
How closely the foi turn's of an industry may bo 
associated with pailicular familv namesL-xiotwith- 
standmg fhe dilution winch each familv yndergoes by 
marriage — is not sulhcu'ntly lecognisc'd It has, for 
example', bec'n sliown leceiifly that iron founding was 
mtnacluced into this coiintiv bv a body of Ereneh 
workers m the reign of Ifeniy VI I A leading family 
which came m at tins peiiod were the Leonards, 
memlx'rs of which migiafcd to the I'luted States in 
the seventeenth century, whence tlu' saying arose, 
tliat “ where you hnd ironwoiks then' you find a 
Leonard ” But there is some reason to suppose that 
the Eroiu.h iroii-foundets originally i.une from Italy 
Himce tlie Li'onardos, Leimaids, or la'onards may 
! trac'e their connexion with this indusliy perhaps for 
300 yc'ai's This reappearanci' of tlu' same char- 
actciislics ui successive geneialions of a family, and 
the pieclominaiu e of the im polled lanulies in the 
higher ranks of ciiltuie — otlu'r than that of adminis- 
tration— can be vx'nfied by leference to tlie National 
Dirc'ctories A Stirling is gi'iierallv an engineer, a 
lloehstc'tter a mineralogist, a Matthiesson a physicist. 
These families foim .1 cosiiiopohfan body whose 
s(TMces tan be enlisted by .iny country which 
possi'sscs the power and fori'sight to atliact them, 
rims the maintenance of a (ivihsafion depends 
upon Its power to n'tam the sei v ices of its lu'st native 
.sto(k, wliile constantly remfoiiing il from outside 
sourc(‘s 

At an c.irly period iR the history c)f tins (.ountry, 
bringing 111 companies of skilU'd arfisans fiom abroad 
betame an accepted fe.itiin' m flu' excicise the 
Koval prerogative In the reign of Eli/abefh a new 
feature was introduced, wheieliy, m addition to the 
Royal protection and favoui, an I'xclusivc right of 
manufacture was gr.mtc'd to aiiv msfitiitor of a 
maniifai turo not m use within the realm at the date 
of the Lctteis I'ati'iit '1 Ins system, tliough opjiosed 
to the tenets of the ('ommon Law, leceived a grudg- 
ing n'cogmfion in the St.itiite of Monopolies m 
1624 Under this Statute llu' rights of the native 
mvcnlor lested on the fact of his profession that he 
was willing and able to institute a new milustry. 
The ('fhtacy of the law lested iijioii two principles : 
that it attracted fijrcign strains of inventive ability, 
while slimul.itmg that of the native inventor. 
Anthropologists are agn'i'd tliat tlicie is a fairly ecpial 
distribution of ability m difli'ri'nt lates The 
lyiglisli (Town recognised the deficiency m native 
stock and made good its defects by selective racial 
mtirbi ceding 

The fiist blow to the e(lu u'lu v of the English 
pati'iit svsic'm was shuck in the last (piartei of the 
eighteenth century by a judge of the King’s Bench. 
It is well known that tlu'ri' is a remarkable hiatus m 
the loutmmty of patent law densions for flic century 
and a halt subse([uc'nt to tlu Statnt(' of Monopolies. 
Ihe reason tor this is now cleat 'llie Crown, not- 
withstanding the jmnisions of the above Statute, 
siioessfull} mamtamed flu* light of disposwig of its 
own grants by constituting the ITivy Council* the 
('onrt before which aloni' the validity of patent rights 
ccaiild be .idjudicated In spite of tlu* more' than 
doubtful (haracter of its jiiiisdiction, the Ci.mncil 
proved a most comjx'tent <md busmess-like tiibuiial. 
It never hast sight of the real object of the law. 
Hence proposals for instituting new industries were 
not allowed to drop if a suitable applicant for the 
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privilege was forthcoming. The rights of the native 
workman were carefully rejected. Occasionally 
' tec hiucal points ol law were reserved to the Common 
Law Courts, and in exceptional cases parties were 
allowed to seek their legal remedy ; but in only one 
doubtful case during this period has any decision of 
the (x)urts found its way into patent jurisprudence. 

With tlie Hanoverian dynasty the zeal of the 
Council in piosecuting its industrial iiolicy sensibly 
abated, and about 1730, after an unseemly scjuabble 
betw'een I.ord Mansfield and the Piivy Council, the 
jurisdiction of the (Muned was allow'ed to lapse. 
Thus when the Common Law ('o'lirts resumed their 
jurisdiction over Letters Patent they wane without 
precedent to guide them for a perioil of about a 
century and a half 

It was m tliese ciiciimstances that the well-known 
doctrine of the patent ■specification was evolved 
Interpreting the Statute of Monopolies by the con- 
temjiorary meaning of its language, the Courts 
comstiucd the phrase “ true and lirst inventor ” in its 
modern sense 'fins left th(‘ Statute devoid of any 
expressed consideration , for it invested the inventor 
with rights without any corn'spondmg obligation 
True there was a clause in the Txtters Patent of 
recent intioduction which made the validity of a 
patent contingent upon the filing of a specihcation 
within a fixed period, but there was also an older 
final clause waiving a full, or indeed any, dis- 
closure. 13y emphasising the former and ignoring 
the latter clause. Lord MansJield laid down that the 
patent grant was made in consideration of the filing 
by the patentee of such a description of his invention 
as would enable a skilleil artisan in the trade to work 
the invention The effect o^f this judgment was to 
make the validity of patents conditional upon their 
compliance with an uneconomic and, from an ad- 
minisliative point of view, iinpractK'able standard of 
novelty: ior the decision involved the shifting of 
novelty from the practicp of the trade to novelty 
of disclosure within the icalm P)y depreciating the 
security of the patent it lowered its commercial value 
— while discouraging the importation of industries not 
practised within the lealm As, however, no attempt 
was made to bring administrative practice into har- 
mony with the legal rec[inrements, applicants continued 
to obtain their jiatents on the old basis 

In 1005 a fifty years’ searcli through British patent 
specifications came into operation It was instituted 
as an instalment of a wider scheme of examination to 
be introduced at a future date. The effect of official 
examination is always to reduce the restraining power 
of a monopoly m a degree corresponding with the 
extent of the search. A representative of one of the 
largest patent-owning firms in the United States once 
said to the present writer, “ Our American patents 
are not worth a d — n ' We take them out because 
they are cheap ' " Without applying this dictum 
wholesale as a criterion of the value of the patents 
issued by any office which examines for novelty, it is 
clear that the effect of official examination is to reduce 
a large propoition of its grants to the level of com- 
mercial advertisement If it be alleged that the 
object of the above measure was to harmonise the 
law and practice of patents, it must be pointed out 
that the dramers of this Act introduced at the last 
rnoihent a clause to " round off '' the official search 
by removing British patent specifications not retained 
on or included in the official files from the stock of 
public knowdedge Thus the Common Law standard 
was sacrificed to official convenience. In this manner 
the English Law of Novelty has been made to box 
the compass. Valid patents can now be obtained 
without any consideration, for the disclosure may be 
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-identical with^tbat already disclosed and published. 
The latter cannot be cited as evidence of prior anticipa- 
tion. Let it be granted that no public inconvenience 
has arisen under the operation, of this clause : but 
this admission undercuts the whole case for official 
examination so far as that examination is conducted 
through specifications of lapsed patents. The law 
obviously stands in need of a clear and business-like 
statement of its principles. An attempt in this 
direction was made m the Patents Act of 10 19, which 
explicitly reaffirms the doctrine of the old Law as 
to “working”, but as no concurrent relief w^as 
provided for the patentee on proof of commercial 
vvoiking, the value of the British patent continued on 
its (low'iiward path. 

One step only remains to be taken to deprive our 
patent law of its last vestige of biological sigmhcance, 
namely, the abolition of protection to the importer 
of a new industry. This change, however, is fore- 
shadowed m the Report of the British Empire Con- 
ference of 1922, the delegates to which suggest tl\ja,t 
this principle should be sacrihced on the altar of 
imperial uniformity 

Is this country so far ahead of others in its in- 
dustrial lead that it can afford to discard from its 
armoury the competitive principle winch formed the 
basis ot its early practice, securing lor it that lead 
whiih it is fntteiing away to-day ’ 'I'hc period 
of industrial progress, which dates from 1770, was 
marked by a continuous and fairly parallel growth in 
population and patent statistics which culminated in 
the year 1910 In I9ii-i2--r3 the patent statistics 
began to fall away, and m the same year, 191 the 
rate of growth of population sliowed a flattening 
tendency which has persisted to this day. These 
unfavourable symptoms are not c(|ually rellected m 
the corresponding statistics of other tountrics 

Hence a case appears to be established for an 
inquiry into the working of a system which, as the 
result of successive modifications during the last fifty 
years, has .lost all claim to indiistiial value, con- 
.sistcncy, or administrative ('(onnniy lii this inquiry 
all considerations of inteinational or imperial comity 
should be subordinated to the national iiMercst. 
The services of the inventor should be competed for 
by offering him the widest seiuiity for his monopoly 
compatible with the state of the national industry. 
On jiropf of commercial working, the validity of his 
patent should he freed from attack by proof of prior 
publication within the realm, and the patent freed 
from the payment of further renewal fees On these 
lines the law and prat lice could be made consistent, 
cffettive, and economical The cost of admmisLra- 
tion would be materially 1 educed, delays would be 
avoided, and abroad claim to the invention made secure 
so soon as the full consideration of the patent was 
given by its reduction to practice 'Ihere would, no 
doubt, be some increase m litigation, but patent 
litigation is a sign of healthy jirogress These are 
matters clearly within the control of human agency, 
but courage and conviction are needed to bring about 
the reforms When a vacancy occurs in a university 
readership the stipend is fixed at a figure calculated, 
as Lord Bacon says, “ to whistle for the ablest men 
out of all foreign parts.” Educationists do not 
accept the latest thesis as a substitute for personal 
service. In tlie same way, new teachers in industry 
should be requisitioned to keep our manufactures 
abreast of foreign enterprise A nation which aspires 
to maintain its place m the hierarchy of power mu.st 
conform to the teaching of natural laws. 

. E. W. Hulme. 

Gorseland, North Road, 

Aberystwyth. 
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Transcription of Russian Names. ^ 

I DO not wish to prolong the correspondence upon 
this subject further than to say that in their letter 
appearing in Nature, October 14, p. 512, Messrs Druce 
and Glazunov meet (m my opinion) none of the objec- 
tions to a Czech- script , transliteration of Russian 
pointed out in my letter (Nature, July 15, p. 78), 
but merely reiterate their views, — in which, by the 
way, I think I could pick a number of holes were 
space available. 

But 1 should prefer not being misquoted 
I did not “ a.sk how many English people can 
correctly pronounce Czech letters like c " (foi, of 
course, any one can pronounce that letter, i.c 
English ch). I said I wondered “ how many Hntoiis 
would pronounce this 'c’ [that is, ^5] correctly if 
they came across it suddenly in a Czech-sc npt 
transliteration of Russian 1'hc same criticism ajiphes 
to the quoted Russian \ ( - Czech ch), which would, 
therefore, be wrongly pronounced bv the ordinary 
Briton as ch in church instead of as ch in loch 

As I previously pointed out, the very simple Ro\vil 
Geographical Society 11 system alrkrdy exists ' m 
English ; so why not use it ^ Edward Gi Mciir.N 
Royal Geographical Society, Kensington Gore, 
London, S W 7, ()ctobcr 20. 


Apart from the typograjihical objections to a 
Czech transcription of Russian, which have bi'cii 
pointed out by J.ord Edw^ard Cdeichcii, there are 
other difficulties in its use I'rom Prof. Braunei’s 
examples his does not appear to be a uniform Ictter- 
for-lettcr systinn, at all events in the ticatmeiit of 
Russian “ solt ” vowels For example, the letter 11, 
when initial, would presumably be tr.uisinbed )a, 
as in y\z\h ; but if it happens to follow a, 11 

or T, the letter ; is (bopped m the transciiption and 
the Czech letters d, ft, /, are employed, vtde ]*tof 
Brauner’s examples Ta'tann, Dada. And how is 
Russian " soft ” n, which is repiescntcd in the (Vech 
language by f, jironounced rzh {r h French j), to ho 
transcribed ^ h'or examjile, is pnai. to be rendered 
Pad, whu'h gives the wrong pronunciation, or rjad, 
which IS not Czech ? 

Again, it IS not ( leai how Russian e and l are to be 
treated The natural Czech transcription would be 
e and ^ respectively, but Prof Jhanner wiites 
MeyuUlejev, in which there are three dillcrent w^ays of 
transcribing Russian 0, 

The seniivow'el a is apparently to lx* transcribed ; , 
but t-j, V], are not the ('/uy-li C(juivalents of nt, uii 
Does JTof. Branncr wide daikov'^/nf (Incidentally, 
the average linton would proiiouiui* caj like cad^r ) 

Prof Biauner w^oiild, I hope, go so far as to abandon 
Czech for the transcription of Russian i, and would 
let us write Vinogradov, though the line Czedi would 
be Vtnohradov 

Messrs Druce and Glazunov maintain (Nature, 
October 14, p 512) that the system lias the advantage 
of being complete ; but what is the complete system ? 
The foregoing points want clearing up 

John H Reynolds 

Royal Geographical Society, Konsmgton Gore, 
London, S W.7, October 21 

Volcanic Shower in the N. Atlantic. 

Throik.h the courtesy of Dr. Russell IDireidor) 
and of Mr. J. W. Carruthers, of the Fisheries L.ibora- 
tory of the Ministry of Agncnlture ami Fisheries at 
Lowestoft, I am enabled to record a shower of v olcanic 
dust that occurred near the Faroes on I'hursday, 
October 5, soon after 5 a.m. 

The captain of the steam trawler Prince Palatine 
reports that his mate directed hii§* attention to what 
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looked like a sudden appearance of land on the port 
quarter, when the vessel was about 62® 7' N. and 
7“ 43^ Myggenses (an islet w-esl of Vagd) being on 
the starboard (jiiarter A heavy sandstorm soon 
enveloped the vessel, lasting for the extraordinary 
pel 10(1 of sixty-seven hours, during which the air 
resembled that of a London fog, w hile the v^esscl was 
covered with a deposit horn stem to stern Only a 
very small .sample ol the maleiMl is available; but 
Mr Carruthers righllv lotu hided th.itf it consisted 
of v^olcanic glass With him, I note a few opaqm? 
partwlcs , but thesi‘ are in ji.irt white by reflected 
light, while othcfs aie meielv fuigments of deeply 
('olonred glass. 'I'he maten.il is a chaivu terrstic dust 
VRilcamc glass, distinctly brown, and probably 
andesitic or basaltic 1 (.an trace no crystals , some 
of the particles show twisted wisp-like lorms, and the 
majority are I'ommmnted pumui', resulting from 
attrition m the air of masses m which the volume of 
vesicles exceeded that of glass, Branching forms, 
like spicules of lithistid spongi*s. are thus common. 
Mr Cariuthers informs me tliat the.' Meteorological 
Ollice reioid shows that the jjosition of the fall lay 
111 a cydoiiH depiession, with a wind fiom somewhat 
east of south, blowing at 17 miles an hour 

I he duration of the tall may jiossiblv be due to a 
cirtlmg round of some of the material Its occurrence 
sei'ins worth recording, foi comparison with dust 
that mav iiave J.illeii on olhci ships at the* same date. 
Some account may be fortiuommg trom the northern 
isles c)l the l-'aroe groiij) It is most probable that 
the source was an eruption in Iceland, the dust having 
III th<it case travelled about 500 miles. The tine 
glassy dust has iic? doubt become sifted out from 
coaiscr matter during transit 

t Gri n VI LEE \. J. Cole. 

C'ariickmmes, Co Dublin, October 21. 


Orientation of Molecules In a Magnetic Field. 

About tins time last year, at the suggestion of 
Prof A W. Steu.irt, 1* began some work tc; tc'st 
whethcM* or not the molecules of a substance (more 
pailicularly <it first of a lujiiid) underwent an orienta- 
tion when })l.icc‘d m a magnetic held. So far the 
rc'snlts dll seem to indicate that something of the 
kind doc's take place flu' nu'tlioci hist adopted was 
analogous to T.ane’s melliod of dilTracting X-rays. 
A paiallel pencil of X-r<i\s was directed through a 
small cell containing barium icjclule placed between 
the jioles of a large elei'lro-m.ignct, and was then 
received on a photographic plate During the first 
c'omplete exposure no c nrrent was run through, during 
the next cuneiit was nm through, and the process 
was lepcsited with a .second jMir of plates. In the 
.case ol both pairs of jilatcs it was found that the disc 
which c'ame up dark on development was greater in 
(hainetei for the exposure during which the magnet 
had bcxni excited than for that when it had not been 
cxcitecl Tlie mcrc'ase was inoic than ten per cent, 
(jf the oiigmal diameter 'Dus elloct may be analo- 
gous to that obscivc'd when a pencil of X-rays is 
passed through a powdeicd c rvslal. So far this 
method has not bc'cn used m a vc'ry n^fined manner, 
but it IS hoped to continue with it and to imprcwe it. 
'J'he results obtained by it, however, have been 
coiroborated by entnclv nidejic'iident iiicthods, in 
winch the jmqierties of X ravs were not made «se of. 

The cpiestion of the nature of the orientation, in 
addition to that of its eje cnrrence, is still under 
investigation hcie, and I hope to be able shortly to 
make a fiirthcT communication on tins .subject, giving 
more det.iil as to tioth the results obtained and the 
nicTliods employed Marshall Holmes. 

The Sir Donald Curiie Laboraton<*s, 

Queen’s University, Belfast, October 10. 
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The Ramsay Memorial in Westminster Abbey. 


of chemical engineering at University College, London, 
where Ramsay taught and worked for 26 years ; there. 


I T is a somcwliat inluiman trait among British men 
of science, and in jiarticular among chcmi.sts, that 
they have not buffuMenlly secured puldic honour for 
liieir fathers who spiritually begat them. Boyle’s 
resting-|)la('c is unknown, and there is no express 
memorial to him in the Ro\al Sot iet\ , ol whii h he 
was the grcMest founder; and to the ( hief ol his 
chemii'al siu eessors, however well remembered in the 
records of tludr sc ienic, tangible monuments for the 
mo.st part exist only wliere purery local jaide has 
preserved or erei ted them. 'I'lie < eremony of November 
3, therefoie, when a medallion tablet m memory ol Sir 
William Ramsay was uii\ eiled inW’estmmstei Abbey, was 
a most wehome manifestation of a world-wide tribute. 

The Ih itish nation at 
large was lepresented 
in the person of Il.R 11 
the Duke of York (the 
Prince of Wales being 
prevented by a riding 
mishap) , vSir (diaries 
Sherrington, president 
of the Royal Society, 
stood for British 
scieiK'e, together with 
a large gathering whu h 
induded many of its 
foremost followers , 

Prof. Le (diateher came 
from Pans us president 
of the Academy ol 
Sciences ; wdnle the 
preseru'e of the am- 
bassadors and ministers 
of no fewer than twenty- 
one countries attested 
the far-reaching fame of 
Ramsay’s achieve- 
ments. Lad}' Ramsay 
was present, with Mr. 

W.G Ramsay, and Dr. 
and Mrs. II. L Tidy 
and their (duldren A 
short choral senue 
was held in the nave, 
during which the Duke 
of York unveiled the tablet and offered it to the Dean, 
w'ho in dedicating it referred to the panels commemora- 
tive of Joule, Kelvin, Hooker, Darwin, and Lister, 
among w-liadi it is to be permanimtly set ddie medallion 
was provided from the Ramsa\ Memorial Fund. 

This fund, begun in u)T 7, consists ot nearl\ 58,000/. 
raised by private subsi ription all over the world; 
and the capitalised value of the additional endowmc'nts 
b\ Dominion and foreign governments is as much 
again Icleven Ramsay Fellow shij)'., each of annual 
value at least 300/., enable piomising 1 eseareh-students 
to come to carry on work m any seledc'cl chemical 
laboratory in Britain, from ('anada, France, Switzer- 
land, Greece, Italy, Norway, Sweden, Denmark. Spain, 
Holland, and japan , and there are also British Ramsay 
Fellowshijis, including one specially connected with 
Glasgow, Ramsay’s alma mater. From the remainder 
of the fund, 25,000/. is being devoted to a laboratory 

NO. 2767, VOL. no] 


also, an annual Ramsay ijjedal has been founded. 

The Abbey lironze, which w'as executed by Mr. 
r. L, Hartwell, A.R.A., is illustrated in the accompany- 
ing photograph (Fig. 1). The artist has been compelled, 
owing to the nature of the only position available 
in the Abbey, to give to the eyes a downcast expression 
whicli in life they rarely assumed. Probably no 
medium could convey the inward and outw'ard sparkle 
which lit Ramsay’s eyes under their characteristically 
lifted brows ; and his o[ien glance and the cjuick 
charm of his smile defy portrayal. 

As a chemi.st, Ramsay liad three great gifts in 
nearly erjual degree : 
boldness of imagination, 
amazing audacity in 
conceiving experiments, 
and extraordinary con- 
structional and mani- 
pulative deftness in 
carrying them out. Of 
his earlier researches 
the im])ortance is ex- 
emplified by his dis- 
covery of the nature 
of Brownian movement, 
by the work embodiecl 
in the Ramsay- Young 
ecjuation, and by that 
wiiii'h gave the Ramsay- 
Icotvos method for 
measuring molecular 
association in licjuids. 
In 1894, he alone of 
('hemisls had the cour- 
age. to see in Ra\ leigh’s 
abnormal nitrogen-den- 
sities the inclic'ation of 
a new atmospheric ele- 
ment and to seek it 
and find it , his dis- 
covery ol lielium came 
as a dramatic reward 
for a search after 
furtlier sources ot 
argon ; and w'ith the advent of licjuid air he, 
witli Truvc'rs, drove on with irresistible impetus to 
the detection and isolation ol neon, krvpton, and 
xenon. Only BctzcIius has disc ovei eel as many new 
elements , no one but Ramsa}’ has laid bare a complete 
and unforeseen group. In radioactivity he found 
fresh scope; and the exiieiimental proof that helium 
is generated during radioactive change louncled the 
era of the tran.smutation ol elements Possibly the 
finest example of liis skill was given wLen, with 
Whytlaw - Gray, lie measured tlie density of one- 
thousandth of a milligram of gasc'ous radium-emana- 
tion— the last member ol his own group of inert gases. 

Like Priestley and Davy, Ramsay opened up a new 
woild for science; and physics, chemistry, and even 
astremomy are eniiclied, not alone by the discoveries 
whicdi he made, but also by the methods which he 
devised and so freely handed on to others. 1 . M. 
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S. P. Langley’s Pioneer Work in Aviation.' 

Itv Prof, L. Bairstow. ('.ft 


a-lIE work of Prof. S. P, Lingley in aviation is 
sucli d nrsl-rate example oi bV-stematK" inriuirv — 
of a type rightly (ailed .sdentiru" that no excuse is 
needed in again directing attention to it. Progress 
was made .step -hy- step in the hue of formicFahle 
ditTiculties, and no attempts were' made to soKe the 
problems of mechanical flight by bursts of brilliance 
or inxention. TIk' scientific method appears to be 
most suitable for the great bulk of human endeavour 
and IS reciiiired m the interpretation and development 
of striking innovations. 

Langle) was a creative investigator and not merely 
a producer of data. It is |)robably nejt wide ol the 
mark to say that his experimental results are now 
rarely appealed to, vet who can doubt that the whole 
course of aviation was largely determined b> his efforts? 
Langley’s work may be divided into two periods - 
1887 to 1896, and 1896 to 1903. The end of this 
jieriod is almost conic ident with the earliest siicc esses of 
the Wright 13 i others. The later Hammejndsport trials 
on a modified Langlev aeroplane have obscurc'd the 
real issue, and it is better to leave these out of account 
as having nothing to do with Langley and his methods. 

The story can be readily told in extracts from the 
originals ; in 1901 Langley said : 

And now, it m.iy be asked, what lias been done? 
'Ihis has been done a ‘ living machine.’ .so long a 
type for ridicule, has teallv llovvn , it has demonstrated 
Its piactic.dnlitv m the onlv satisfactoiy way— by 
actnally Hying-- and by doing tins again and again 
niidc^r conditions whu h leave' no doubt 

1 here is no room here to enter on the consideration 
of the lonstinctioii of larger machine's, or to olfer the 
reasons for believing that tlic'y may be bmlt to 
rc'inain for days in the air, or to travel at speeds 
higher than any with w Inch we are familiar Neither 
is there* room to enter on a (.onsideiatiori of thc'ir 
eommerei.il value, 01 those ci])plications which will 
])robablv Inst comi* m the' aits of war rathc'r than 
tliose* of peaee* , but we may at Ic'asl se'e* tli.it these 
may be* sucli .is to cli.inge the whole coiulitieans of 
warfare, when eadi of two ojiposmg hosts will have 
Its evc’iv inovc'inenit known to the otliei, wlu'n no 
hues of foitiluation will keej) out the toe, and when 
the difticultics of defe'iiding a eoinitiy .igamst .111 
attacking enemy 111 the* an will be su< h that w'e may 
hope th.it tins will hasten ratliei than lel.ird the 
coining of the day when war shall cease ’’ 

This note was wiitteii before- the advent of the man- 
(’arrying aeropl.ine- two years before Some ol the 
jirediction is yet imlulfilled, particulailv that as to 
remaining for davs in the .iir, but it ace ur.itely antie'i* 
jiated war use'> betoie; civil In continuing lus story 
Langley shows that he had no <«»mmeriial interests 
in his effoits • 

I liave thus f.ir had e.mly ,i puiely seientilic 
interest 111 the lesulls ot tlu'.se labours 'iVrhaps if 
It could h.ive been foreseen at the outset how iiiuch 
labor there was to be', how iiiiuh of life would be 
givc'n to It and how inueh caic, 1 might have hesitated 
to enter upon it at all And now rewaid must be 
looked for, if levvard thcie be, 111 the* kne>vv ledge* tliat 
I have done the best m a ditficult task, with results 

» Extr.ictoil from an address delivered as chairm.in of tlic Royal Aero- 
naulual Society on October 5 
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which it may be hoped will be useful to others 1 
have brought to a close the poiiioii of the work 
which seemed to be spoci.illv mine —the' demonstration 
of the practicability ol nudum, at (hglit-.uul for 
the next stage, winch is the coinim'icul <*n(l piactual 
developnu'iit of Die idea, it is piob.ible that the woild 
may look to otheis The woilil, mdee'.l, will be supine 
if It do not realise; Dial .1 new possibihtv has eome 
to It, and that the gte'at iiniveis.il highwav oveihead 
IS now soon to be opeiu’d ” 

Ihis pa-^s.ige is ot extreme inteiest , it emphasises 
the seie'Mtifie spirit and the relation of .scienc'c to 
industiv Monetary rewaid duJ not < ome to Langlevg 
nor did the merits of his work s.ivc him Irom Inting 
entieism in the press on the failiiie ol his mifn-earryiiig 
aeroplane. Time h.is jiiohably enabled us to lake a 
more* detadieel and laiier view These earlv remarks 
by Langlev prepare us fur a note bv his 'assistant, 
Mr. Manly : 

" In the spiingof 190.1 afl.'r the tcp.iirs to the main 
flame vveie well under way, the wiite'i [Mr Manlvd 
on his own initiative undertook to sc'c* wh.it could 
be done towaids secuniig lor Mt Laiigle'V’'s disposal 
the small hnaiiei.il assistance iieiessary to continue 
the work , but he found tlul while a mimbi'r of men 
of means were willing to assist ni the development 
of the ac'iodiome [aeroplanej jiroviele'il arr.ingeineiit,s 
were made for late-r ( ommerci.ihsation, yet none were 
rc.idy to lender assista^iee from .1 dosin' to assist m 
thepiosee ntionof scientitu work ” On Die othei hand, 
Langley had givc'u lus time and his best l.iboiirs to 
the world without n'lnuneiMtioii, and he could not 
bring Inmscll at lus stage of life* to e onsent to caintalise 
lus scientific work ", 

The problem ol financing anil directing seientific 
research is se'eii here as a striking example of the 
failure ol our systems. The troubles still exist in largo 
measure, and inue li b.is yet to be* le.irnt before science 
and industry combine lor ellii icncv and ci uiiomv The 
relation caused e'omment by Manly to the effect that : 

" JVrsons who care only for the' accomplished fact 
mav be inelmod to undeir.itc* the int.’re’st and value 
of this K'coid [i<)i i] Rut eve'll they’ mav be'iemmdcd 
that but for such patient and iinieimtting devotign 
as IS here ('iiregistere'd, Du* new -u C()m[)lishc'(l fact of 
nu'chanical Hight would still lemain the wild un- 
i'’alise.'d (beam which it was for so many centuries " 

Throughout his writings, Langlev made a clear 
distinction betvyeen two siibjc ts whu h he ('ailed 
aerodynamics and aerodioinii s — -a distinction 
which still exists but is diflciently elesi ribed His 
vhvision e-orresponds very closely with the modern 
expressions " pei formane'c " and " i ontrol and stability,” 
both being now rcgaidcd .is br.iiii lies of aciody namics. 

I he seieiitifu' adviseisol the An Ministivare more and 
nioie tinning to the study ol " aerodromu s.”,on which 
piogress lowaiels salety in dying is seen largely to 
depend. Us problems are stili veiy ddiicult. In 
concluding this neole piobably the best summary is 
Langley's own : 

" I am not prepared to .sav that the relations of 
power, area, weight, and speed, here cxpenmcnlally 
established for planes of small aie.i, will hold for 
mdclinitely large ones ; but from all the circulnstances 

U 2 
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of expcnnieat, I can entertain no doubt that they 
do so hold far enough to afford assurance that we 
can transport (with fuel for a considerable journey 
and at speeds lugh enough to make us independent 
of ordinary winds) weights many times greater than 
that of a man “ And 

I desire to adfl as a final caution, that I have not 
asserted that planes such as are here cnijiloyed in 
exjieriment,, or evim that pl.mes of any kind arc the 
best forms to use in mechanical llight, and that I 
have also not asseitcd, without (lualification, that 
mechanical flight is jiractically possible, siiue this 
mvohes ([iiestions as 1o the nietAod of constructing 
the mechanism, of .securing its .safe a.scent and dcs( cut, 
and also of securing the indispensable condition for 
the economic use of the power 1 h.ive shown to be 
at our disposal — the condition, I mean, of onr ability 
to guide it m the desiied hori/onlal direction during 


transport,— cjtiestions which, in my opinion, are only 
to be answered by further experiment, and which 
belong to the inchoate art or science of aerodromics, 
on which I do not enter.” 

The problem.s of Langfey are still problems, and we 
have very much to learn about the control of aero- 
planes. An interesting commentary on Langley’s w'ork 
IS provided by the fact that on October 19 the world’s 
record for gliding flight was obtained on a replica of 
the Langley machine and nut by a glider following 
the modern conventional aeroplane. It would be 
wrong, I tliink, to argue superiority of type for the 
successful glider, but it is a not unwelcome reminder 
of the enormous progress made by a scientific pioneer 
at a time when science in aviation is at a very 
low' ebb. 


The Early History 

By Dr. D. 11 . 

11. 

W HEN wc reach the Upper Devonian flora we 
find ourselves in tlie midst of a comparatively 
familiar vegetation. A few of the early forms may 
have survived, but the luilk of the plants were highly 
organised Vascular ('r}[)togams or Spermophytes. 
While in the Early Devonian no true Eerns have been 
found, a bramlied, naked radiis being the neare.st 
approadi to a frond, the later vegetation lias been 
called the An haaipteris flora, after the magnificent 
ferns or lern-like plant" oi that genus, of whuh the 
famous A. hibernica is the tyjie We do not, however, 
know tor I’ertam whether these tine plants were really 
Ferns, or fein-like sced-ply^nts. 'I'he presence ot tiue 
Ferns is more surely attested by Dawson’s .Astero- 
pteris. from the State of \(*w York, which lias the 
strut ture ol a Zygopterid, a grouj) well known Irom 
C'arboniferous rocks. I.y(0|)ods had attained a very 
high development, as shown espetially by the genus 
Butlirodendron, of whuh the laige lielerosporous cones 
arc known. 

The now extinct group of the Sphenophjiliims, 
charai teristic of ('arl)onifeious limes, liad also made 
its appearance in the Upper Devonian flora; the 
w'horled leaves ui these eaily forms were deejily cut, 
not wedge-shaped as in most ol the later representa- 
tives. Nathorsl’s genus Ilyenia, which already appea,»'s 
in the Aliddle Devonian, may probaldy have been a 
jirccursor ot the Sphenophy Us 
Another ianiily, rc|ae>ented l)y Lseudobornia, ot 
Natliorst, liom Bear Island, is only known Iroiii the 
Upper Devonian It was i large plant, with whorled 
leaves, palmately divided, and further eiit into narrow 
segments, while tlie long cones are lielievcd to have 
produced spores of two kinds. JNeudobornia is at 
present (juite isolated ; ds allinities may lie either 
vvitl^ the Sphcnophylls or the Horsetails, Apart from 
this case, the ivquisetales do not ajipe.ir to be repre- 
sented among our jiresent Devonian records, foi the 
evidence for tlie occurrence of An hieocalamites at tliat 
period seems to be inadequate. 'I’he group, however, 
was so well developed in Lower Carboniferous times 
that there can be no doubt it had appeared long before. 

• 1 Coiiiimii;d from p, 607. 
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of the Land Flora.^ 

Scott, F.R.S. 

The best proof of the presence of seed-plants in the 
Upper Devonian is to be found in tlie occurrence of 
petrified stems, which, from their organisation, must 
presumably liave belonged to advanced Gymnosperms. 
'I’he genus (’allixylon, apparently allied to the Lower 
Carboniferous Bitys, has a peculiar and beautiful 
slructiire in the secondary wood, the pits being localised 
in definite groups. The wood appears more highly 
differentiated than that of most living Conifers. 

Thus the main lines of subsequent evolution were 
already well laid down in Ujiper Devonian times. We 
know practically nothing oi their origin. Some 
botanists believe that the liighcr plants may have had 
a common soiiu'e m some group, already v'ascular, 
siidi as the Psilophytales, wliile others hold that the 
main phyla have always lieen distinct, from the Algal 
stage onwards. The existence of these rival mono- 
phylctu' and poly])hyletic hypotheses, both maintained 
l)y able protagonists, show's how little definite know- 
ledge oi tlie evolutionary history we possess. 

The Lower ('arlionileroiis flora beais a close general 
resemblance to the U|)per Devonian, but is much better 
known. 'I’he wealth ot forms is, indeed, so great, that 
only the merest outline oi the mam features can be 
given here. 

The J.ycopods were abundantly developed. Many 
species of Lepidodendron and Lepidopliloios are known, 
not only by external characters, Lail often by anatomical 
structure. While the primary ground plan of their 
anatomy was not unlike that of some of the simpler 
Lyi'opods of our own day, most of the old forms de- 
veloped a considerable zone of secondary wood, and a 
massive pciidcrrn. 'I'hey were, m fact, adapted to play 
the part of forc.st tiees, 'I'he genus Sigillaria, however, 
so important in the Ujijier Carboniferous flora, was .still 
scantily rcpre.seiited. 

As regards their liiu lification, the Imwer Carbonifer- 
ous J.ytopods had attained the highest level which the 
(lass ever leaclied. Not only were their cones con- 
stantly (so far as observed) heterosporous, with an 
extreme differentiation of the two kinds ot spore, but 
.some of them even developed a kind of seed, a structure 
quite unknown among Club-mosses of later than 
Carboniferous age. In the seed-like fructification 
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(Lepidocarpon) a single megaspore only came to matur- 
ity, constituting the embryo-sac, while an integument, 
^ike a seed-coat, grew up round the sporangium. 

The prothallus is sometimes well preserved, both in 
the seed-like bodies and in t^e more ordinary mega- 
spores. In the latter {Lepido'itrohus Veltheumauus). Dr. 
Gordon has recorded a peilectly typical archcgonium, 
showing that the details of reproduction in these old 
Lycopods \\ere the same as in their modern hetero- 
sporous representatives. 

The best-known member of the Plorsetail race v\as 
Archa 3 ocalamites, remarkable for the long leaves, often 
repeatedly forked, very different from the foliage whicli 
we are accustomed to associate with the Equisetales. 
The later falamites were more or less intermediate in 
this respect. Anatomically, the Calamites, whether of 
Lower or Upper Carboniferous age, developed miu'h 
secondary wood, and, like many contemporary Lyco- 
pods, became trees. The Lower ('arboniferous Proto- 
calamites is remarkable for possessing primary wood, 
centripctally formed, thus presenting .some analogy 
with the Sphenophylls, in which this tissue i.s highly 
developed. 

The cones attributed to Archacocalamites are, curi- 
ously enough, intermediate in structure between modern 
Equisetum cones and those of the Upper Carboniferous 
Cal<imit(‘s. lor sterile brads were either absent, or 
developed only at long intervals. In Equi,setum, of 
course, they are absent altogether, while in the w'ell- 
known Calamo.stachys and allied Upper Carboniferous 
fructifications, the sterile whorls are equal in number 
to the alternating feitile vertK'ils It must be ad- 
mitted, ho\\c\er, that our knowledge of Lower Caibon- 
iferous Iructificatioiis of this gioiq) is still somewhat 
scanty. 

The Sphenophylls of the |)i*iiocl were already very 
advamed, and in the genus t heirostrobus appear to 
have readied their zenith. The great cone.s of this 
striking jilant, with tlieir elaborate and perfect appar- 
atus of compound sporangium-bearing organs, and 
protectne sterile appendages, are certainly the most 
complex cr)'plogamic fructifications known, from any 
period. Thus, in I'crtain directions, the lower (ar- 
boniferuLis pbnts had attained a height of development 
which has never .since been cqualk'd. 

Splienophx Hum itself still had, for the most pait, 
the deeply cut leaves of the Upper Devonian species. 
Wlicrc the anatomy is known (.S’, insigne, from Enrnt- 
island), it is of the same general type as in the later 
Upper Carboniferous forms, but appaicntlv somewhat 
less spc( billed. It is worth rem.iiking, that all the 
.Sphenophyllums formed secondary Wi)od, thougli they 
were small plants. Thus growth m thickness by 
cambium was not (.onfined to arborescent forms in 
Pakeozoic times, any more than it is now. 

As regards the alTmitics of the Sphenophylls, .^ome 
relation to the Iforsetail stock seems evident, as indi- 
cated by the w'horled Icavc.s, the gcneial organisation 
of the cones, and the detailed sti ucture of the sporangia. 
Presumably these two lines sprang from a common 
source, but wliat it was is still unknown, Further 
affinities, once suggested, with the Lycopods and the 
recent Psilotacege have not been confirmed and are 
probably illusory. Neither has Lignier’s hypothesis of 
a common origin of both branches of the Articulatae 
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from Ferns, gained any support from the fossil record. 
The Articulatx*, as a wliole, remain a completely 
iScdatc'd phylum. 

The Ferns of the Lower Carboniferous were well de- 
veloped and varied. We meet with the usual difliculty 
in distinguishing between (he lionds ol true Ferns, and 
those of the so-ealled “ .SecHl-lu rns,’’ whieh simulated 
them in habit. Where, however, anatoniu al characters 
aie available, we find no approximation whatever 
between the two groiqis. Pteiulosperms and Ferns 
at all times show thefnselvTs pertca tlv d^tinct, whenever 
our knowledge admits of an .ide(|Liale <omj)arison. 

We have fairly ahimd.int striKtui.il material of 
Lower Carboniferous Ferns, but it seems that practi- 
cally all of it reprc’.senls the group tailed Primofihees by 
Arber, who by this name meant to suggest age, not 
primitiveness. They w^re curious plants, and many 
ol them must have been ver\' unlike any Ferns now 
living. Unlortiinatcly, our knowledge of their habit 
is by no mean.s etjual to that ol .m.itomical detail, 

'I'lic chief family in the Eowt'i C,irI)onilerous is that 
of the Zvgopterids, of which scveial genera arc repre- 
sented. As we have .seen, this family had already 
appeared in Upper Devoiii.m limes. 'Fhe vascular 
cylinder of the stem shows .some diffeicntiation of the 
wood into a central region (tntht'r a mixed pith or a 
core of small, short fracheids), and a wide outer zone 
of huger elements. The petiole .ilw.iys has a peculiar 
structure, with a bilater.d str.iiul (often of complc.x 
form) giving off hram h-bundles to Ihe light and left. 
It IS remarkable that th(‘ geiuis Clcpsydropsis, once 
thought primitive on a< (.ount of its simple petiolar 
structure, has been shown to possess an exceptionally 
high ()rg,vnisa(ion of the .stem. 

The most striking point js the niorjihology of the 
frond. Even where there were only two series of 
pinn.c (as in normal (ompound leaves) their plane was 
not parallel to th.il of the mam ratios, but at right 
angles to it Moieover, in seveial genera theic was 
the greater peculiarity that the pinn.e were in four 
rows, two rows on each side, a condition unexampled 
m ordinary leaves In Slauropfeiis this quadriseriate 
branching was repeat(‘d in successive ramifications, so 
that the form of the wliole frond was compared by 
Jagnier to a busli. In this genus it is practit ally certain 
that the leaflets had no blachq and throughout the 
family theie is rarely any proof of its piesence. 

''’he other Lower Carboniferous family of,Prinio- 
filiccs, the Botr)optcridege, is at pre.sent represented 
for that peiiod by a single spedcs, tlic Botryopteris 
antujua of KnKton, a pl.uit in all respects of simpler 
organisation than the Zygopteiuls, and apparently 
more like .in oidinary Fern. 

.Sporangia are known in sevi ral rases. Those of 
Slauiopleris were borne singly on ultimate branches 
of the frond ; they had no .inniilus, .and are very 
similar to the spoiangia assoi latcd with the Early 
Devonian Asteroxyloii. In tli(3 liuctification attri- 
buted to Diplolaliis the sporangia aie grouped in a sort 
ol .synangiurn, while those associated with Botryo- 
ptcris have a biseriate annulus. 

Both families show .some affinity with the older 
members of the Osmundaccre, wFile a relation to the 
Adder’s Tongues has also been traced. But in both 
directions the connexion seems to be somewhat remote. 
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We lire dealinfj;, in the Lower ('arboniferous Primo- 
filires, with early races, already specialised on their own 
hnes^ and probably only indirectly connected with the 
main ('urrent of Fern-e\olution. 

The ‘‘ Seed-Ferns ” or Ptendosperms appear to have 
attained a j^reat development in Lower ('arboniferous 
times. A consideralile variety of seeds is met with, 
and in som'e cases there is stron^^ exidence lor attrilnit- 
ing them to jilaiits with a fern-like foliage. In one such 
example, deserilied by Nathorst, llie seed (Thvsano- 
testa) is remarkalde for haviiijt a* distinct pappus; it 
was thus adaptc-cl to wind-dispersal, like the aclienes 
of Composites 

Xc) less than six families, referred to ITeridosperms, 
are known h\ their anatomy. Tn only one is there any 
e\idenc'c as to the seed, but all these {groups show, in 
their structure, a nearer rcdation to known “ Seed- 
Ferns ” than to any otlier phylum. The case referred 
to IS that of Ileter.in^ium, a ^enus with a solid wood 
and no pith A beautilully or<taniscd seed (S[)liiero- 
stoma, Benson), obviously relatc'd to that of the Upper 
Carboniferous L>j^mopteris, is found in c'lose association 
with Heierangtum (hievn and probably belon<;ed to it, 
I'he two jtenera, lleterani,uum and L);'inopteiis, are 
closely related, as shown by Dr. Kubart’s discovery of 
intermediate anatomical features, in speeic-s of Mill- 
stone Grit age. 

The L)ginopteridene extend to the Ujiper ('arbonifer- 
ous, but the other fi\e anatomical grou])S are peculiar 
to the Lower.i Thev show' a great variety in structure, 
but none of them licur any anatomical resemblance to 
contemporaiy I'eins. Our knowledge of so many, 
more or less isolated, tsjies indicates that we have only 
found a few relies of what was really a most c'xtensivc 
class of plants • 

The famil) most richly represented is that of which 
Calamopilys is the tvpe A number of sjiecic's of 
Calamopitys are known ; thev are plants with a [lith 
(sometimes “mixed”), large leaf-trace bundles, and 
much sec'ondary wcaicJ Tlie jietioles. often of large 
size and witli man)' VMscular strands, have long been 

* SpaLC (lots iKit adiiut of .iiiv actotinl of iheir t< in.irk.iblc (.liar.u tors. 
The five* tyjH‘f!(iHra .no Kin tin.aiigni'ii, Sl( iiuiimlon, ProtopiCyb, Clad- 
oxylon and C alatnopUV''. 
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known as Kalymma. Some of the species, with dense 
secondary wood of a Coniferous type, have been 
separated by Dr. Zalessky under the name Eristophyton. 
An interesting new gery,is, Bilignca, in which the pith 
is replac'cd by a central column of short tracheids, has 
been disc'overed by Dr. Kidston. 

Apart from the “ Seed-Ferns,” we have the remark- 
able Lower ('arboniferous family of the Pityeie. already 
represented, as wc have seen, in the I'pper Devonian. 
Pitys was a genus of tiees, with a relatively large pith 
traversed by slender strands of wood, wlule the second- 
ary wood was of an Araucaiian t)pe. The foliage was 
quite unknown until recently, when Dr. Goidon dis- 
covered the leaves attached to the twigs in a species 
from the shores of the Firth of Forth. The leaves are 
totally different both from those of any Pteiidosperm 
and from the well-known foliage of the Upper ( arboni- 
ferous Cordaiteai ; they rather resemble the needles of 
a Fir, though more complex m structure Dr. Gordon 
suspects an affinity with Araucarian Conifers. 

Perhaps the chief c'onclusion that follows from this 
hasty sketch of the earlier floras is the great distinct- 
ness of the main phyla. 

The Lyc'opods may perhaps become merged, as we 
trace them bacL, in the early Dc'vonian ICilophy tales, 
but nowhere approach any other group. 

The Artie ulatie appear as an isolated phylum 
throughout. 

The F'erns may have come from thalloid plants, 
through some of the forms of Ivarly Devonian age, 
where the frond is only lepresenteci by a bladeless 
rachis ’Ihe “ Seed Ferns ” now appear as a totally 
distinc:t line, parallel in certain respects to the true 
Ferns, but nowhere joining them, unless it be in some 
common thalloid source, about the Psilophytales levcL 

The higher Gj-mnosperms, represented in the period 
considered by Pilys and its allies, may ha\T passed 
through an earlier Ptendospeim stage, but tins is not 
provem The Spermophyta generally ma\ , lor all wc 
know, be as ancient as any other vascul.ir plants. 

Thus phylogcaiy still eludes us, though it remains 
the ultimate goal of the pahcontologist. 


Obit 

Dr. C. G. Kxciit. FRS 

T he sudden death of Dr C. G Knott, reader m 
applied mathematics m the I’nixeisity ol Ivclin- 
burgh, and gener.d se< retarv of the Koval Society of 
Edinburgh, lias deprived })h\siial science of a devoted 
follower and an ac cmmjilished exjioncnt On Wc-clnes- 
dav. October 2^, he was lecturing as usual and attend- 
ing, in the alteinoon. to the business of the Royal 
Society jt At night he was taken ill and died of he.irt 
failure in a few hours 

Born at Pena ink in 1856, Knott entered the Univc-r- 
sit) of Edinbuigh in 1872 and soon joined a little band 
of enthusiastic workers 111 the laboratory ol Prof 
Tait. To study under that great tc'acher was a 
privilege and an insjiiration. The laboratory, then a 
new' feature in university physics, was a .small attic, 
meagrely eejuipped. Only a few of the best pupils 


u a ry, 

cared to seek admission ; tliev plunged at once into 
research, either shaiing 111 the investigations on whn h 
'I'ait happened to be engaged, or imdei taking some 
indeiiendent inquirv of their own. Tait was then 
collecting data for" his thermoelec.tric diagram, and 
Knott’s training was to measure the electromotive 
forces between pairs of some twenty different metals, 
through a wide range of junction temperatures. Ife 
also began the series of magnetic researches he was 
afterwards to pursue with the help of his own Japanese 
pupils. In 1870 he was appointed 'I’ait’s assistant, but 
gave iq) that post in 1883 when he became jirofessor 
of ])hvsics in the Umversitv of Tokyo. After eight 
years as professor in Japan he returned, in i8()j, to 
his own University ol fvclin burgh, where he spent the 
rest of his life, at first a.s lecturer and later as reader 
in applied mathematics, lie also acted as the ofticial 
adviser of students reading for honours in mathematics 
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and physics, or for degrees in science — a task which 
his wide knowledge, his unfailing good nature, his 
geniality, his ready s^mpatln, and his infinite capacity 
for taking pains, fitted him|to discharge to the great 
advantage ot many generations of undergraduates. 
For the last ten years he also held the office of general 
secretary in the Royal Society of Edinburgh, where 
the same characteristics found further e.xercise, along 
with others which eminently qualified him for editoiial 
work. 

In Japan, with pupils .such as Nagaoka, Knott's 
influeme as a leather soon lietame conspicuous, and 
has proved enduring Ills love of resean h w.is 
infei'tious. The sc hool of young Japanese seismologists 
and magncticians, then m its infancy, owed much to 
his example and encouragement. Along with Tana- 
kadate, lie carried out a iiiagnetK survey of “ all 
Japan ” His industry was untiring and the habit 
of research, foimed m his student da}s, iiev'er left 
him. All his stientific work is sound and thorough. 
His published papers, more than seventy m number, 
cover a wide range, but the subjects ot ieiro-magnetism, 
especially in its relation to strains, and of seismologv', 
continued to engage his main attention. His book 
on the phvsKS of eaitlKpiake phenomena, imblislied 
in 1908, IS an admirable digest of the whole subject, 
linking up the older with the newer seismology. His 
last long paper, published liy the Royal Soc lety of 
Edinburgh 111 1919, completed a .senes in which the 
theory of earthciuake-wav e propagation is discussed 
with much originality 

Probably the best knowm of Knott’s books is his 
Thography of Tait (Camb. Ihiiv. Ihess, 1911). No 
other disciple was so fit to undc'rtake the dilfic iilt task 
of wilting the life of the master, lor on Knott the 
mantle had most direct!) lalleii. and he, more than 
any, continued to wear it I’ait himself, in a prcdacc' 
to Ills collected papers, speaks of Knott as an adept 


in quaternions as well as in physics, and adepts m 
quaternions have alwavs been rare. Knott's grasp 
of mathematical methods, his intimacy with Tail's 
work and appreciation ol Tail’s genius, and above' all 
his affectionate comprehension of an often whimsical 
personality, inspirc-cl him to write what is bevond 
question an exceptionallv adecjuate and clecj)l\- inteiest- 
ing biography. Hoie res eiitlv he oigamsfcl tlie Napiei 
tercentenarv (1914). and C'diled the memoiial volume. 
.Almost his last act was to p.iss loi the jiress the final 
sheets of c ollec ted Jiapers b\ the late l)i {ohn Aitken, 
F R S. 

An unselfish, modest, (hristian gentleman, whose 
life was. I constant round ol unobtiusive service, Knott 
Is mourned by m.iny fiiends ]. A. Is 


By the death of 'riiomas biam is Moore the National 
Museum, Melbourne, has lost oiu' of the most valued 
members of its staff Mr Aloore had rdlc'd tlie position 
of ostecMogist at that institution lor ni-arlv tweiit\-tvvo 
years His work was of a veiv high cirder .md univ'cr- 
sally known As a link with the jiast, it may Ik; 
mentioned that Mr. Mooie’s lathci, .Mr. ' 1 ' j. Moore, 
was for fort) years curator cjf the- Livei|)ool Museum, 
and from 1865 to 1884 oig.inisc'd and took part in the 
Liverpool Free Public Ic-c lures Dr k'rc'deric k Moore, 
of the East India ('omininv’s Museum, well known by 
Ills woik on oriental Lepidopleia, was an uncle of Mr. 
T. F. Moore , 


Thk Chemtker Zetiiifig of October 17 reports the 
death, at the age of sixty- four years, of Prof. Lassar- 
Cohn, who had oc c upiecUthe chair of chemistry at 
Konigsberg since 189^ His work was mainly in the 
fields of organic' and technical chemistry, and his text- 
b(X)ks were well known m Jhighsh translations. 


Current Topics and Events. 


'riiF, following IS a list of thesse lecommendcd by 
the jirc'sidc'iit and ecaimil of the Royal Society for 
election to the couiuil at tlie anniversary nic-eting 
onNovcmbci 30 — PrcsiiUnl Sir (diaries Sheirington , 
2'reasuyir Sii David Pram, Secrctdnci, Mr W H 
Ilaicly and Dr J 11 jeans, horcign Sccyctarv Sir 
, Othey menthosof ( ouucil Prof V H 
Blackman, Prof. If C 11 ( arpenter, Prof 'I' R. 
Elliott, Prof A Harden, Sir Sidney flarmer, Piof 
W M Micks, Prof H 1 - Newall, Piof (1 11 1 - 
Niittall, Prol. D. Noel Patou, I oid Ravlcigh, Piof 
0 W Richardson, Sir Ernest Ruthcifoid, l>i 
Alexandei Scott, Mi E E Smith, Sii Aubrey 
Stiahaii, and Prol J 'P AVilson 

li IS announced m Si loict that Di S W' Stratton, 
diiectoi of the Burc’au of Standards at AVaslungtoii 
for the past twenty-one >ears, has been elected 
president cjf the Ma.s.sachusctts Institute of 1 'echnologv. 
Dr. Stratton was proie.s.soi ol physics and clectiical 
engineering at the Umveisity of Illinois and profe.ssor 
of physics at the University of Chicago before his 
appointment as director of the Bureau of Standards 
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in 1(^01, he found tlie dejiaitment a small oflice 
employing tlirc'o or four pc'ojde, and fiom it lie built 
up tlie present clepaitmcnt witli a stall of about ()oo. 
(rommentmg on Dr Stratton's 1 c'signatioii, Mr. 
Hoover is reported In' the AVa’ \ oyk 'limes to have 
said “The Massachusetts Institute' of leclmology, 
an cdiic.itional institution, finds no dilficiilly m 
pav'ing a man of Dr Str.itton's calibie thiee limes 
the s.d.irv thc‘ government is able to pay him " 
It appeals that it is impossible' to live* and to jirovidc 
hu- old age while at \Mislnngton on a government 
sal.ir\, and for this reason it is clilficult to induce 
nn‘n ol science to muU'rtake lesponsible national 
pods 

Pucir* A Smiuii.lls’ letnemc’nt .it the' end c^f the 
])icscnt session iiom the ilnur of cdiemistry ot the 
University ot Leeds, alter Ihiilv -cight veais ol ac tive 
work, wall be a sciious loss to the whole educational 
world as well as to tlu* mu rower sphere of academic 
life of the Univ'ersity m the* pi ogress and develojmient 
of which he has pl.iycd so conspicuous and devoted 
a part. His intention m letinng is to employ jiart 
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ol lus Ici^urr m literary and scientific work with 
which his present multifarious duties, not only as 
head of a very large and busy department, but also 
.IS member of numerous university committees and 
outside public bodies, seriously interfere. 

Tm: use ot the cinema as a means of agiicultural 
education among farmers is in contemplation in 
tins country, and at least one organisation is iinder- 
.stood to be preparing a set of films. A recent 
announcement in Le Matin indicates that France 
may, however, be first m the field. It is stated that 
the Ministry of Agriculture has submitted to the 
President of the Republic an order authorising an 
annual grant of 500,000 francs for the purpo.se of 
installing, m agricultural colleges and schools and 
in the rural communes, cinematogiaphic appliances 
which would be used for the popularisation of scientific 
agriculture. There is no question that the cincmato- 
giaph could .serve a highly useful purpose ; it is not 
only more attractive than the lantern slide, but it 
brings out points that could not otherwise be readily 
shown. It may be doubted whether the ordinary 
lantern slide could be dispensed with, however, and 
the lecturer of the future will probably tiy to n.se both 
films and slides. 

At the International Congress of Eugenics held in 
New Yolk in 1921 an Intern. itional Commission of 
Eugenics was re-formed fiom a pre\iously existing 
comniittf'e 'this co nmittee held its first annual 
meeting at l.tnisscls on October 7 and 0 By a 
unanimous \ote it wsas decided to incite Germany to 
co-operate m its labours m the future, delegates from 
the Ihiited States, h'riliKe, r)enmark, Holland, 
Norway, together with Major Darwin, the chairman, 
and ])i. Govaerts of Belgmni, the secretary, being 
present. The Soci6t6 Beige dTuigeniqiie held a 
series of conferences at the same time, at which 
interesting papers were read This society is to be 
congratulated on the assistance it is now receiving 
from the SoK,xy Institute, both as regards ([uarteis 
and funds. 

Upw'Akds of eighty members and visitors attended 
the last conversazione of the Natural History Museum 
Stati Association for the current year, which, was 
lielcl in the Board Room on Novi'inber i Among 
the many interesting exhibits jilaccd round the 
room mav be mentioned the following A sclei tion 
of birds collected m tlie course of th<' Shackleton- 
Rowett Exp'-Uition to the Ant.irctic regions by the 
{juest ;] hfe-^-i/e casts of the dolphins recentlv received 
by the Museum from 'I'ung Ting Lake, Chin.i, about 
800 miles Ironi the .se.i , a senes of specimens illus- 
trating sporadic variation 111 plaice and flounder , 
hfc-jizc iliodcls in colour of toads and Irogs shortly 
to be placed m the exhibition gallerv . enl.irged 
model of an extinct marine fiithropod found m the 
Upper Silesian locks of Oesel in the B.dtic ; examples 
of tropical spiders which have been discovered alive 
111 this country ; a selection of the buttei flies collected 
111 the course of the Mount Everest Expedition 1922, 
and a small fiagment of the rock (biotite-schist) at 
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the highest point reached by the climbing party ; 
diagrams of genera of British Carboniferous corals, 
and others illustrating the distribution of mammals 
in Africa ; and spccim^^ns illustrating the introduc* 
tion of the chrysanthemum into this country in the 
eighteenth century. In addition, Mr. O. H. Little 
showed beaded casts of crustacean or worm tracks 
Irom the Nubian sandstone at Wady Arabah, Egypt. 
Messrs James Swift and Son exhibited lecent models 
of their microscopes and accessories, and Messrs. 
Baird and Tatlock showed examples of glassware 
and other apparatus for museum and laboratory use. 

The Society of Chemical Industry, which was 
founded m 1881 for the promotion of applied chemistry 
and chemical engineering, has now a roll of some 5500 
members scattered over all parts of the world. No 
less than eighteen local sections have been formed at 
home and abroad, each section having its own officers 
and programme, and leading to bonie extent an in- 
dependent existence There is also a chemical 
engineering group, which has its headquarters 111 
London. The Edinburgh and East of Scotland 
section has included in its programme an address by 
Prof, (t, Barger on some recent advances m bio- 
chemistry and anothei by Prof. H. S Allen on modern 
theories of the structure of tlie atom, the latter being 
a joint meeting with the Glasgow section, the Royal 
Scottish Society of Arts, and the local section ot the 
Institute of Chemistry The programme of tlu' 
Liverpool section is more mdustiial , jiapers have 
been arranged diMling with bleaching agents foi 
textiles and paper jnilp, chemical industry dining 
the war m Great But am and France, saponification 
of fatty oils, patent fuels, synthetic tannins, fractional 
distillation, and snlphui. I'hcse two programmes 
arc wide and varied m their appeals, and servo to 
show the range of the society’s activities 

The report of the (oiimil of the North-East Coast 
Institution of Engineers and Shipbuilders for the 
year 1921-22, which has recently been issued, marks 
the close of the thirtv-eighth session of the society 
In addition to the presidential address by Sir William 
J Noble, thiitcen papeis were presented at meetings 
during the session, rind twrlve are printed m tlu' 
Transactions d'hey cover a wide field, there being 
three papeis dealing with naval architecture, three 
with internal combustion engines, two with electric. d 
and two with mechanK al eiigineming, in addition to 
a paper on casualties at sea and another on standaid- 
isation. The roll of the society m July contained 
1504 names, of which 48G were those of membeis, 
542 of a.ssoeiate members, and 388 of graduates. The 
society benefited by two gifts of 500/. during th(' 
year ; one was from Mr. A. E. Doxford, a past 
president, for the endowment fund, and the other 
from the h'urness Shipbuilding Co., Ltd., to provide' 
an income for the newly formed Middlesborough 
branch The Graduate Section had a successful 
session, including, in addition to its formal meetings, a 
number of visits to works. Study circles inaugurated 
in 1920, specialising in the internal combustion 
engine and strength of sliips, continued to meet. A 
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programme of the papers to be read and the works’ 
inspections arranged for the Graduate Section during 
the current session has been issued and gives promise 
of an interesting and mstrucbve scries of meetings. 

The tenth annual meeting of the Indian Suence 
Congress, under the auspices ot the Asiatic Society 
of Bengal, will be held at Lucknow on January 8-i 
1923 The congress will be opened by Sir Spencer 
Harcourt Jiutler, (rovernor of tlie United Provinces, 
who has consented to be patron. The piesident ot 
the congress is Sir M Visvesvaraya, and tlie piesidcnts 
of the sections are as follows; Agriculture — Dr 
Kunjan Pillai, Trivandrum, Physics — Dr S K 
Banerji, director of the Observatory, Colaba, Bom- 
bay, Chemistry — Dr A.N Mcldrum, Royal Institute. 
Bombay, Botany — Mrs Howard, Pusa , Zoology 
— Prof G. Matthai, (Government College, Lahoie , 
Geology — Dr Pascoe, Indian Museum, Calcutta, 
Medical Research — Lt -Col Sprawson, Lucknow, 
Anthropology — Dr J. J Modi, Bombay, In addition 
to the regular programme ot the meetings of the 
scientific sections, a series of gcneial scientific dis- 
cussions has been organised, beginning with one on 
colloids by Dr S S Bhatnagar, of Benaics A senes 
of illustrated public lectures on subjects of popular 
scientific interest has also been arranged, details of 
winch will b(' announced later Further particulars 
regarding the coiigrc'ss mav be obtained fiom Dr. 
(' V Raman, gcneial secretary, Indian Scieiue 
Congress, 210 Bovvbazaar Slu*et, ('alcutta Tlu* lo( .d 
.secretaries at Liu know are Prof P S MacMahon and 
Dr. Wall Muhammad ot the Lucknow University 

The British Noii-feiious Metals Research Assoiia- 
tion has just issued a statement as to the investigations 
already m hand .ind the uoik being undertaken bv 
the Association 'fhe record is one ot active woik, 
and IS to be commended to other Reseaich Associa- 
tions as a model to be imitated The jiiactice has 
been to allot the investigations to c'Xistmg laboiatories 
if sLitlicieiit standing, the work being earned out undei 
the dll eel ion of the chief of the laboratory in con- 
sultation with the Diri’ctor of Keseaich, Di R S 
Hutton The subjects m which jirogress has alriculy 
been made aic . ettcct ot small (jiiantitics ol 1111- 
jninties on the jiropcrties ot copper , conditions of 
obtaining sound ingots ot bia.ss , methods of jointing 
metals , abrasion iind iiolislimg of metals , atmo- 
.spheric coiio.sion ; propel ties ol lolled nickcl-.sdvers , 
miluence ot oxulc on aluminium , and cause ot red 
stains on tmished brass Information has also been 
collected respecting the elet trie melting ol non- 
ferrous metals In legaid to the tirst ot the subjects 
mentioned, the ettcct of oxygen on (opjicr has been 
studied 111 detail and the ellect of othei idements is 
now being examined The laboratories with which 
arrangements have been m.uli! iiu hide the National 
Physical Laboratory , the Um\ ersities of Biimmgham, 
Sheltield, and Manchester, the Re.sc'arch Deji.ii tnumt, 
Woolwich; the Royal School ol Mines, and the 
Research Department of Metropolitan Vickers, Ltd 
The pamphlet also contains particulars of the means 
adopted for circulating information among members, 
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and concludes with an outline ol the lutiiie work 
proposed for the Association. 

A Si ATE Institute of Radiology has been established 
at Prague, under the dins tion ol Dr Felix 

Ix consc(jiieiu e ot (lie grisit dem.iiid for seats 
at the joint meeting i»l llw Roved Geogiajihual 
Society and Alpine ( lub toi the Mount ^vveiest lilm 
leitme on Novembei 21 at the ( enli.d Hall, London, 
it ha.s been foiiiul lusessaiv to .iii.nige tv\o meetings 

for the afteinodli at 3 e vi and the evening at 
8 30 u M 

A I'Ri/r ot 1000 guineas has been olteieil by Mossis. 
Seltridge and Co, thiough tiu' Royal Aero Chib, for 
the lirst lliglit of fifty miles madi' by a British pilot 
on a Jintish-bmlt glulei, the distaiui' to be measured 
in a straight line liom a given jiomt of dcparluie. 
The pii/e will remain ojitui for a year fioni January i, 
and if it is not awaided, a |)ri/e of livu' himdred 
guineas wall be given tor the longest flight of more 
than twenty-five miles during fhe ycuir 

I r is annouTici'd m .SV lent v that the 1 low.ud N Potts 
Medal ol the h'ranklm Institute has been awaided 
to Dr (Jiailes R.iv inond Downs and Mr |ohn Morris 
Weiss of New Yoik “ m i oiisidei.ilion ol their notable 
ac'hievemeui in the sLifiUiiu and c omiiu'n i.d dev elo])- 
ment ol the (ataivtie v a [loin -jihasi' oxul.ition of 
l)('n/ene to maleic ai id and then luoiieer vvoik in 
devclojiing a comnu'r^ial pioces^ loi changing 
.uomatic to .thphalic com|)oim(l,s " 

W'li hav(' refened m tiu'se (olimins tiom time to 
time to the pngiaiMlions whuli aie being made in 
France to eelebiate the apj^roaihmg ceiihuiary of the 
birth ot Pasteui British nuui of s( lenee have had 
an (•|)|)oitmiit\ ol sh.inng m the ( eicbialioiis and we 
now learn troiii Sf that the .New ^’ol k Acadiuny 
ol Meduiiu' IS (ug.nii-,mg .tn cvhilulion in loni- 
immoi.ition ot the event The exhibition, which 
will bo ojicned (ui Dcccmliei 27, will consist of a 
collection ol books, inamisc iipls, pholograjihs, en- 
giavmgs, etc , illustiatiiig fhe liic and vvoik ot 
P.islem, .ind will c oiu hide with a number of acldiessi's 
by distinguished imunbeis of the medical profession 

A XI w Danish cxpedil ion to the Sahaia is announced 
iii'lhe 7 nues Fndei the ksuleiship (T Prof Olufsen, 
the exjicMhlion will shoitly li'ave 'l ums for the Shat- 
el-Jend hVom Netta it will ^o by Tnggiul to 
Waigla m the AlgcTian Sahaia, and thence to Insalah, 
and endcavom to explore the Hoggar Mountains 
'1 he members of the expedition will iiiclude Dr Gram, 
bolamst, Drs Stoigaaid and K,i\.sei, gi'ologists, and 
Prof Bonn arf , of the Sol bdiiiu' I )i Olufsen expects 
fhaf the journey will oicnjiy smui' six months. 

Ni ws^roni Mr l\ Rasmiisstui bungs fhe'stor^^ of 
his researches in Ballm Land and flu- Hudson Bay 
legion down to the end ot Jul) According to the 
'limes the wmtci woik was (..iriud out aecoiding to 
programme Surveys vveie made of the north coast 
oJ Fury and Hecla Straits, and that part of Batlin 
Land between jCiiftord Bay and Admiralty Inlet. 
Mr. Rasmussen liimself was chiefly engaged in his 
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rescriicfies on tlic migration routes of the Eskimo, 
and m order to become acquainted with the local 
dialect stayed sevcr.d months m a small Igdluhk 
settlement at ( ape Klisabcih At the end of March 
Mr Rasmussen, with tvvo companions, left for 
Chesterfield Inlet on his way to tlu' Aivilik and 
Nctjilik tribes iCiker Lake was leached early in 
May and Vatlikied Lake m June L'tom there tlie 
party returned m July to ('hestei field Inlet The 
country between Cliesteriicld Iplet and Yathkied 
Lake IS inhabited m.unly by pronounced inland 
trdjes ol Eskimo who only during rc'ccnt decades 
li.ive begun mignition to the sisi coast They live 
on bad terms with the lU'arest Indian tribes, and some 
ot them had never seen white men Their legends 
oftt'ii agree in minute dtdail with the (licenl.ind 
legends • their religion is on a much lower level 
Mr Rasmussen considers these tubes to be the most 
jirimitive that he lias evei met tins is also shown in 
weapons, houses, and boats Icverything connected 
with the sea is taboo '1 lie stone houses aie unlieated, 
as no blubber is avatlabk' Salmon tishing and 
leindeer hunting aic the only means of livelihood, 
and st.irvation is not an uncommon experience of 
these tribes Steimsby's theory that the Eskimo were 
originally inkind Ameiiean ])eople receives support 
from these discoveries The inland tubes which Mr 
Rasmussen studied very likely may be the last 
suivuals of the primeval Eskimo who h<ive not yet 
reached the se.i 

IhtOF Leonard Hilc delivered a ( hadun k Public 
Lecture on " Ventilation and Atmospheie m Eac tones 
and Workshops " on October 26 Piof Mill em- 
phasised the fact that it is not the relative humidity 
that matteis, but tin* actual vapour pressure of the 
air coming m eont.ict with the skin , the bicathmg 
of cool air entails moie ev.iporalion from the re- 
spiratoiy membrane and lonseqiient greatei outflow 
of lymph thioiigli the sc-cretion of thud from it 
Thus the membrane is better washed and kept cle.in 
from mfeiding imt robes The ojicn-air worker is 
thus bettei protected, and moieoviu escapes the 
massive infection liom (.iiiieis winch occiiis m 
shut-up rooms Wet-bulb temperatures m lai tones 
and mines are jihysiologie.dly more important than 
dij^'bulb temperatnies , the velocity of the ain is 
an important coiistdeiation, for on this chiefly 
depends cooling by conveition and cc aiioration. 
The cooling and cvapoiating powers of an atinosplieie 
can be nieasurc'd by the kat.l'theunomelcr, a large- 
bulbed spirit theimonietei Furnace- and engine- 
rooms should be ventilated by fans at the bottom of 
wide trunks down which cool an n.iturally sinks, 
tile fan breaking no the <nr into hue stri'ams Rooms 
are bi-sh ventilated by open window-, or a ^.y'stein of 
Lins to impel lool fresh air thiough giatmgs about 
eight feet from the gioimd and extract it through 
apertures m the ceding , floors and walls should be 
warmed by^ ladiaiit heat liom gas or coke flics 

The Eastman Kodak Company of New York has 
issued the fourth volume of " Abridged Scientific 
Publictftions from the Research Laboratory of the 
<7 A -7 ^7r^T T[ 7 ol 


Eastman Kodak Company,” a volume of about 340 
pages. It includes abridgments of 54 papers that 
have been published during the years 1919 and 1920 
in various scientific journals and the proceedings of 
scientific societies. The abridgments are not mere 
expansions of the titles, as is too often the case just 
now, but useful and often long abridgments giving 
details of methods and results. At the end of the 
volume there is a complete list of all communications 
issued by the Laboratory (a total of 117), and indexes 
of authors and subjects for the four volumes The 
subjects dealt with cover a verv wide range Besides 
those that are obviously related to jihotography, 
which are divided into nine sections, there are papers 
on photometry, colour measurement, sensitometry, 
photographic optics, physiological optics, chemistry, 
physical chemistry, clectro-cliemisLiy, colloids, and 
radiography. The volume is undeniable evidence of 
the activity of those who work m this Laboratory and 
of the broad views taken of the subject by the Director. 

With reference to Dr. Male Carpenter’s letter de- 
scribing a wateisjumt publislied m our issue of Sep- 
tember 23, p. 414, we have received a Icttei from 
Mr E R Welsli, Devon, Pa, USA, in which he 
suggests that 111 a walerspont, eeulnfugal force would 
cause a partial .sepaiation of an and walenliops, the 
vvaterdrops tending to com entralc m an outer sheath, 
w'hile within the slieatli there would be a region with 
lower waterdroj) content; the loiilnuicd existence 
of the (cntial core would be provided by the upnish 
of spray from tlie suifacc of tlie water Mr Welsh 
suggests that the appearance of pulsation in tlie outer 
sheath might be exjdained bv the rotation, combined 
with a sjnral fluting of the sheath 

In Ins presidential address before the Institution 
of Automobile Engineeis, Colonel D J Smith warned 
the membeis tluit they must not allow' themselves 
to be engrossed entirely m IIk' tcchnual aspect of the 
motor car, there aie many other qui'stions which 
might have a gieat elicit on the well-being of tli(‘ 
industry Me urged vijion automobile engmceis the 
necessity ol not being content to design a car which 
would run on the coinparativelv good roads in this 
country The local conditions in tlie vanoiis jiarts 
of the British Empiie should be ascertained and stejis 
taken to design cais to meet these conditions 'flic 
most suitable vehicle for any market cajiturcs that 
market, price being a secondary consideiation. 
('ol Smith believes that the chief dcvelopineiit in 
C/ieat Biitain would lie m the direction of vehicles 
lairying fourteen to sixteen pcojile and luggage, 
which coiilil compete with the railways m providing 
rajnd and freijiient jiasscnger service, and so ojienmg 
up iiiral districts m a iininnci not liitliei to contem- 
plated. Me also erd leased strongly the present 
raelliods of road construction, and likened tlie resnll 
to that which would jirevail if the track of the L cS: 
N VV Railway vvi'rc maintained by tlie dittcrenl 
borough councils of the areas through which the track 
passes between London and Scotland, each employing 
its own unemployed and using local unsuitable 
material. In connexion with the carrying capacity 
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of roads, the reduction due to tramway services was 
mentioned — a live minutes’ service reduces the 
carrying capacity by 50 per cent., and a two minutes’ 
service by 80 per cent The country cannot allord 
tramways, and their comparatively early disappear- 
ance is certain In reference to standardisation, 
Col. Smith urged that standards once dedded upon 
should be used, and condemned the conception that 
a design would lose indi\ idiuility by tlie adoption of 
standardi.sed parts .'\gain, automobile tmgineers 
should not consider li(|uul fuel as the onl\ fiud 
available In many countries chanoal is axailable 
at prices which make it equivalent to petrol at a h'w 
pence per gallon There is a need foi a steam vehicle 
suitable for such fuel, and of a lighter type than 
those generally seen 

Tiir: Journal of Povnologv is to be made, in eflect, 
the ofhcial organ of the hoiticultur.d rese.iri'h stations 
in England, and with this change the name ot tlie 
journal will become the Journal oj Pomology and 
Hortitullnral Science Its scope will be widened 


I and it will be under the control of a publication 
j committee consisting of Prof, B. T P. Barker, Horti- 
j cultural Rcseaich vStation, Long Ashton, Bristol , 

' Prof R. H. Bilien, 1 lorticultiinil Re.search Station, 

' Cambridge. Mr Iv. A Biin^aid, Maidstone (Editor) 
Ml H ]•' Dale, Ministry of Agiicultuie , l\Tr. R (1. 

, Hatton, Ilorticultiiial Re.seauli Station, Ihist Mailing, 
Kent, and Mr H \" Ta^ lor, .Mini',!] \ ot Agticulturt'. 
The rcseaich stations at East Mailing, hong \shton, 
and ('nmbridge luive .issumed Imam lal icsponsibihty, 

I It IS antuijiated tlftit four niimbi'is ot the journal 
' will be issued annually, tlie (list of which will be 
ready this month. 

A vu:rv ( ompreheiisiv 0 catalogue of works dealing 
! with chemistry in all its biaiuhes has just been 
' published by .Messrs VVheldon and W I'sley, Ltd, 
j 2 Arthur Street, New Oxtoid Stieet, \V (' 2 xXearly 
i 3000 jiublications (many of tlu'in rare) are listed 
I under some .^4 headings Ikmig carctully classitied 
I atcordmg to subjects the list slioiild c('rtamly be 
j seen by readers of NAfUKi- interested m chemistiy 


Our Astronomical Column. 


Large Meteor or OcrouER 17 -Mi \V E 
Denning wiites '' This lemaikable meteor wa.s 
observed at Bristol, and also by Mi W 'ridmarsh at 
Exeter at 1146 u m on October 17 'Ihe ladiant 
point was at 152" +30" 'Hie luminous flight of the 
object was unusually lung, and extended from over 
Statford to a point 111 the h'.nghsh ('hannel about ^o 
miles south ol Plymoutli 'I'lie radiant point bmug 
near the horizon, the course through the atmosjiliere 
was almost paiallel with the earth’s surface Its 
height declined from 71 to (12 miles, the path being 
about 225 miles long and the velocity 37 miles per 
set ond 

“This mcteoi was very similar in iminy respects 
to brilliant meteors which ajipeared on Octobei 15, 
iqo2, and October 22, Kjiq 'I'heir radiant points 
w'ere at 150’ 143 and 130' +30" n'sjiectively Tlu' 
comet of 1730 lias a radiant point at 157" +30" on 
Octobei 22, and may wi'll have supplied the thiec 
bright metcois leferred to above ” 

V^RrAHLi'. SiARS -Owing to the i omjdeteiu'ss of 
the data of variable stais of long peiiod whu li are btmig 
sent in to Mr Eeon ('amyibell by his host ot encigetic 
observers, the Harvard t'olk'ge Observatory Bulletin, 
No 77G, announces that it is possible to estimate the 
approximate magnitudes ol most of these* stars for 
any given date .several wt( ks ahead It is theiefou- 
jiroposed to make the jiredu tioiis lau* mouth m ad\ ante 
and to yniblish them bi-monthly I'his ai rangi'iiu'nt 
is very satisfactory, because those who do not jiossi'ss 
laige mslruineiits wall lie able to <d>sei\e some stars 
when they are brighter than a certain inagmtnde, ami 
will know' when to connneiuc the* obseivations 
Again, many of these stais are most inteu'slmg 
sjx'ctroscopu ally, and tlu'y lan be followed wlimi it 
is known that the\ are bright I’liough foi the pai tieiilai 
instrument the obsener possesses In this publica- 
tion the variables aie published in groiqis ai(ording 
as they become brighter than a ccitain m.ignitude 
after a certain date Thus the date chosen heie is 
Noyember i, 1922, and the variables are grouped as 
follows : those that will be biigliler than magnitude 
8-0 , those that will be between 8-o and lo-o , ro and 
12 ; 12 and 14 ; and fainter than magni|.ude 14. 
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Tin: Distance of mil (‘1 phi 10 VvkiaiuI'.s — 
Prof Kapteyn and Mi van Rlnjn examined the 
jiroyier motions of the galactic ( epheuls of short 
peiiod, and concluded that their distances were only 
about one-seventh of those* givc'ii by the formula of 
Prof Harlow Shapley, (•nqiloved in Prof bhapley’s 
researches on the distances ol tlu* Blobular ('lusters. 
He replies to their pajier 111 Cm ular 237 of Harvaid 
('ollcge (Jbserv atory, gumg ri*ason to believe that the 
stars in <piestioii have unusuallv high linear velocity, 
w’hiih would .itfect the jvfralltiv derived from the 
proper motions He shows that tlu'ir rijqiarent drift 
IS not directed away from the solar apex, imlicating 
that they have imh'peiiflent velocity In several 
cases the spectroscope has (onlinnc'd this, the veloci- 
tus 30, 51, n)3, 7.|, 4<) km /set, bi'ing found in live 
(as{*s Shaplc) tlu'ii (pioti's the recent woik at the 
Sjironl Observ.itoiy, wheie the jiaiallaxes of the 
Cepheids have been trigonometru .illy examined, the 
results confirming tlu* sjiei troseopie parallaxes 
d hese stars aie concluded to belong to the stream of 
high-veloeity stars, toiind by ,\dams, foy, and Strom- 
beig at Ml Wilson to have ,i sji.Ke v(*locity of some 
200 km /s(*( Since this 1-, ionq)aiable with the 
•iverage Ime-ol-sight veloeitv of globular clusters, 
it *s conjectured that the galactic ('c*])hc*ids may 
origmallv have been nu'mbc'is of the same cluster, 
and be* merely travellc'is ji.issmg thiongh the solar 
cliistc*!' 

the spectioscopic parallaxes .igu'c* closely, star-foi- 
star, with those basc*cl on the jieriod-lunnnosity 
curve*, which .strengthens the case loi the* adoption 
ol the* lattc*r 

Nova Scokpii 1922 - -Ihis object was discovered 
at Areejmpa by ]\iiss (hinnon On July i it was 
invisible cwid lc*ss than magnitude 12 5 On ^uly ji, 
12, and 17 its magnitude* wris 10-5, 100, and 9*9 
respc'c tively, the lattc*r being the maximum, on 
August 2 It had fallen to 10 2, and on .'\ugust 21 
(Haivarcl) to 11*4 The sjH'ctrum is of the Nova 
type, bright bands wc*re probably absent on July 
12, but certainly presc-nt on July 23 Search on 
plates made m former }eais shows no star as bright 
as magnitude 15 in the position. 
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Researc 

Thk Creek Indians.— Mr. 1. R. Swanton, in 
Bulletin 73 of the Bureau of American Ethnology, has 
followed up his study of the Indian Tribes of the 
Lower Mississippi valley (Bulletin 43) by an account 
of the Indians of the Creek Confederacy, about 9000 
of whom were enumerated in 1910. This report docs 
not deal vith held work among the tribe, which is 
reserved for later publication, but is an attempt to 
gather from documentary sources an account of their 
movements from the earliest fmes until they arc 
caught up into the stream of later history, in which 
concealment is ]rractically impossible It justihes the 
author’s claim that it is an encyclop.rdia of informa- 
tion regarding the eaily history of the south-eastern 
Indians A full bibliogiaphy and good maps will do 
much to assist the student of the ethnology of the 
American Indians 

The Study oe Finch r-prin is • Ideniiucation 
OF Cows — In the fourth number of nactylographv, a 
journal devoted to the study of hnger-prmls, Mr 
C L. Enos, supi'nnteiident C)f the State Bureau of 
Criminal Identilication, Colorado, states as the result 
of his exjieriments that, as the human being can be 
identified by his finger-prints, it is reasonably ceitam 
that the pattern or design which Nature has piovided 
at the end of every cow's nose may be made to serve 
the same purpose T'p to the present no jirecise 
classification has beim worked out, and this will be 
necessary before such pimts lan serve a jnactical 
purjiose The noses of several calves have beim 
printed cath month for one year, and if further 
expennients show that these patterns persist during 
the life of the anim.i!. it wilf supply a practical means 
of identification which wall be valuable to all breeders 
and to the police 

1'jiE Music of ihk Ute Indians — Miss Frances 
Densmorc, wa'll known by her previous studies of the 
music of the Chipp('w<i and Teton Sioux tribes, con- 
tributes an account of that of the Ute tribe m Bulletin 
75 of the publications of the Bureau of American 
Ethnology This tribe, the oiigm of whose name is 
disputed, formerly occupied the entire central and 
western parts of Colorado and the eastern part of 
Utah, including the eastern part of Salt Lake valley 
and the Utah valley 'fhe jiresent work lonccrns 
only the Northern I'tes, living m reservations ui 
north-easteiu T'tah They used to live m tipis 
covered with elk hides, but now log huts are ex- 
tensively used m wintiT They have never been a 
warlike tribe, but their tenacity of opinion has re- 
peatedly brought them into contact with the (iov^rn- 
ment ; their characteristic is (juuk tiansition of mood 
concerning matters of secomlary importance I'hc 
author gives a good account of their musical mstiu- 
ments, and has collected a number of songs — those 
of the Bear dance. Sun dance, Turkey dance, war 
songs, those used m ilie treatment of the sick and 
in connexion with games — wduch will interest both 
the student of music 111 the lower culture and the 
anthropologist 

Japanese Plioceni': Fossils — Some time ago we 
clijected attention to a memoir by IVof M Vokoyama 
on fossils from the Lower Musaslnno J3eds (Bed ('rag 
age) from the Muira Peninsula, Japan (Nature, 
August 26, 1920, p 836) To the same aiitlior w'e are 
now indebted for aijother valuable memoir (Joiirn. 
Coll. Sci. Tokyo, vol. j4, art. i), this time on the 
Mollusca and Brachiopoda of the Upper Musashino 
Beds of Kazusa and Shiinosa, to the <*ast of Tokyo, 
that hue considers to be of Upper Pliocene or even 
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newer age, since the shell layer is near the top of the 
formation. There are 335 species described and a 
careful table of their distribution given, with notes as 
to their occurrence elsewhere, living or fossil. From 
this it is seen that six species are also found in our 
English Crags, one m the Pliocene of Italy, and several 
m North American Upper Tertiaries and Post- 
tertiaries. No less than T03 species are said not to 
be known! living, while some 113 species are described 
as new, and, with many others, figured excellently on 
the seventeen appended plates. As m the case of 
the previous monograph, the nomenclature wtU not 
always pass muster with adherents to the international 
rules for zoological nomenclature 

Fossil Vertehratics in ('entral Asia. — More than 
twnmty years ago a Russian geologist, W. Obrutschev, 
observed an extensive freshw'ater formation between 
Urga and Ivalgan m Mongolia He obtained from it 
the remains of a rhinoceros ol middle or late Tertiary 
age * 111 the early part of this year, Messrs R C 
Andrews and W (Granger, of the Amencan Museum 
ol Natural History, through the generosity of .several 
friends of the Museum, wT're able to visit the same 
region and explore the formation more thoroughly 
A jirelinnnary report of their results is 5:)ublished by 
Prof. II F. Osborn m the September niiinber of Asia, 
the Amencan magazine on the Orient. It now appears 
that the freshwater deposits represent a long period, 
and contain miineroiis fo.ssil bones. The lowesi 
horizon, apparently of Upjior Cretaceous age, yields 
rem.iins of dinosaurs closidy related to those of the 
same age found m North America. They include 
iguanodonts, megalosauiians, and small running 
dinosaurs allied to Ormthomimus Crocodiles and 
turtles are associated with them The next horizon 
is evidently of Eoi'iuie age, and contains remains ot 
hoofed iiiainmals, some bmiig small lophiodonts and 
others much resembling the peculiar titanothercs 
which aie found 111 the Eocene of North America. 
In a still higher honzon there are large land toitoises, 
carnivorous mammals, and rhinocerosi's, besides a 
gigantic rhmoeeros-hke mammal w'hich may be re- 
lated to the Balucliitheiium discovered by Mr Forster 
Cooper in Baluchistan The collection which has 
been madi' wall add greatly to our knowledge liolh of 
reptiles and mammals and of their geographical dis- 
tribution Geologists and palaeontologists will await 
the detailed descriptions with interest. 

Ecology of “Floating Islands’’ — “Floating 
Islands," on which little colonies of vegetation 
maintain an mdejieiident, if precarious, existence, cut 
otf from all connexion with the mainland, caily 
attracted the attention of travellers, and have been 
reported from lakes, rivers, and the open sea One 
of the earliest references is made by Herodotus to llie 
floating islands of the Nile, and an mterc.stmg Japanese 
study by Harufusa Nakano (Journ Coll. Sci Tokyo, 
vol 42, art. 3) quotes early Japanese and Chinese 
references, the earliest Cdimcse citation dating from 
about A D 300. Nakano shows that these floating 
islands may be found on inland waters m both the 
Northern and Southern islands of Japan He traces 
their origin to various causes. Sometimes pieces arc 
isolated from an indented coast-hne by various factois 
active in erosion, as ice fornuition or frciiuent changes 
of water level ; these pieces ultimately break aclrift 
and float away. In other cases plant communities 
build themselves up from the shallow lake bottom and 
appear above water away from the land, ultimatoK 
losmg‘ their^root anchorage and floating free; sucl' 
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islands are usually almost pure colonies of one species, 
as the islands of Typha japonica or Ztzania aquatxca. 
Another type of island consists mainly of one species 
of a free-floating plant, such ati the islands of FacH- 
hornia crassipes. A very interesting case is reported 
by Nakano from the shallow lakes found in high 
moorland regions. Here masses of peat, crowned 
with vegetation, may be raised from the bottom of 
the lake m large part by the gaseous products accumu- 
lated from decomposition processes, in pait by the 
buoyancy of the tissues of the living plants, such 
islands may be recurrent, sinking and rising m ditfcrcnt 
seasons. Floating islands are gradually leached of 
any humus or mineral nutriment they may originally 
possess, so that their base is ultimately mainly .r 
tangle of roots and fibre. It is to this cause that 
Nakano traces the gradual disappearance of some of 
the colonists piomment on tlie newdy formed islands, 
such as Phragmitcs loyigivalvis, not as Pallis has 
suggested for the “ Plav ” on the waters of the 
Panubc (Journal of the Linnean Soc , vol 43, lyKi) 
to the degeneration of a vegetatively propagated 
plant 

New Maps oi uie (Iold Coast — The Survey 
Department of the Gold Coast, which was ilo.scd 
during the war, was reopened m lyio under Lienl - 
Col. R. H. Rowe Work has been ])nshed forward so 
rapidly that about 13,000 sq miles have now been 
surveyed and the publication of the maps has begun 
The sheets, which are printed by Messrs W. and A 
K Johnston, arc on a scale of i ; 125,000 Relief 
is shown by brown form lines at an interval of 50 feet 
Water features and names arc m blue (ireen is used 
for forests, and various svmbols are employed to show 
tlic different kinds oi plantations. Sev(*n classes of 
roads and tracks arc shown Soundings m coastal 
waters aie given in fathoms d'he Accra sheet winch 
has just been jnibhslied is an exu llent piece of work, 
and is iiotalile both for its clarity and amount of 
detail. '1 he same publisln’is have also produced a 
folding-map (scale 1 1,000,000) of the Gold Coast, 

Ashanti, MorlluTii Terntones, and British 'Ibgoland 
No relief is shown Colour is used for jirovmcial and 
other bomidaries, water features, and motor roads 
This is a less striking maj), but should prove useful 
for general reference purposes. 

J UOPICAl CVCI.ONJ'.S IN SoUlHJiRN HEMISPHERE — 

-V summary of tiopu.al cycloiii's m the Soiitli Pacific, 
Australia, and the South Indian Ocean, by Dr S S 
Vislicr, IS given m the U ,S Monthly Weather Revieio 
for June for the South Pacific 246 Imrricanes are 
discussed The hiincanc season extends from 
December to April, and dnimg tins period about 05 
per cent of the recorded storms hav^e occurred , 
January alone has 30 per cent , vvlnle the six months 
from May to October make up onlv 4 per cent of the 
total A table gives the frecjuc'iu y of occurrence m 
the several island gioups A second table shows the 
number of huincancs between the longitudes lOo" K 
and 140^ W for the several months and years, 
consecutively for the years 1830 to i(>22 Tlicre is 
a further table which gives approximately the n'gion 
of the origin ot cyclones in the South Pacific, which 
shows a prevailing majority betwexm 13" and 20'^ 
south latitude Similar tables are given foi lecorded 
hurricanes, between loo'^ and 160" F , for Austiaha 
and adjacent waters The maximum niiipher of the 
approximate origins or places of first iccord occurs 
between 10°, and 15" S. The main season for the 
Australian hurricanes is from December to Apiil, and 
during this period about five-sixths of the storms 
occur. Storms are rare from May to November. Of 
the tropical storms in the South Indian. Ocean, both 
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January and February have 23 per cent, each and 
March 20 per cent, of the total. Storms are extremely 
rare from June to September. On the average rather 
more than a dozen tropical cyclones* occur annually 
in longitudes 40*’ to loo"’ E. There is generally a 
preponderance of storms during recent years in the 
three regions, doubtlc's.s due to an ineri'ased number 
of obseivations Fepresenlativc tiacks are well 
illustrated on two charts fhe author states that 
many widely accepted gener.ilisa lions to trojucal 
cyclones appear unsafe m the light of fuller dafa being 
gathered 

• 

TheaimI'.nt of Ti,\ and luNGsiEN Orics.- The 
'I'm and 'riingsten Kcse.ii(h Board, under the chair- 
manship of Sir 1 ' Kiiko Ibise, has recently given 
an account of the work done dining the period 
Januarv' ioi8 to December i<i2o, when its activities 
came to au end (Department of Scientific and 
Industrial Rescaich Repoit of the 'I'm and Tungsten 
Resc'aich Board Pp vi f 100 Fondem . H M. 
Stationery Oilice, ic)22. 3s. (nl net ) As a useful 

iiitiocluction to the papers dcMling with the various 
inv^estigatiouK that have bcvii (aiiied out, an account 
IS giv^en by h' H Mu hell of the methods already in 
use for clrc'ssing tin ore 111 ('oniw.ill, and 1 C ( 1 . Davison 
gives a report on the micioscopic examination of 
veinstones 'i'he ore-dressiiig investigations include 
w'ork oil tlocculation-clleets and friability tests by 
S I 'I'ruscott and A 'S'ates, and an investigation 
by H S Hatfield of various pliysical piopcrtics in 
relation to concentration possibilifu's. Hatfield found 
th.it the osmose jiroce.ss was inajipheable to the 
.separation of cassitc'nte He also found that there 
IS little prosiiect of increasing the vudil on the dressing 
floors by the addition T)f tlocciilating agents to the 
pulp His work on dielectric' constants as a basis 
of separation is novel and intcTc'stmg, depending as 
it does on a propc'rty w Inch, like* magnetic permeability, 
IS characteristic of the vvliole mass of a mineral 
particle' and not meiely it? snrf.ic c', and is applicable 
to minerak gcmerally Other lesoarches, by vSir 
' 1 ' Kirke Rose, j H GoochJnld, and others, deal 
with cliemical and metalhirgic .d mc'thods, including 
the' use of solvents to remove c.issilc'iite or wolfram 
by direct solution, the conversion of cassitc*rite or 
wolfram by furnac c* iiudhocls into a soluble product, 
followed by leaching, and the removal of the tin or 
wolfram from ores by volatilisation, followed by 
condensation 'I'he report thus deals with many 
.ispccts of ore-tieatnieiit It gives a large amount 
of information which will doubtlc'ss receive due 
attention by those interested m the Cornish tin- 
mining industry, and will presiimablv be put to 
tl^e test so far as is piacticable whc*n the mines 
le-ojicn 

Separaiicjn of Lsotoi'I s 01 ( iii.oRiNE — In the 
Memons of the College of Scu'nce of Kyoto Imperial 
University, vol iv , No 7 (Maich 1921), Dr. Ishino 
describes experiments with the crossed deflection 
jKisitive ray method, m which a separation of chlorine 
into isotope's w'as obtamc'd 'I he paper w'as received 
on July 22. ic)2o, and the work was completed in 
September 1919 Dr Ishino made c'xjienmcnts to see 
if tlui separation of the paiabolas (which aj-e dearly 
shown m the plates) was due to impurities, and* was 
able to show that this was not the case He found 
the atomic weights of the two isotopes to be 34 and 
36 ; a line, 37, was due to liydroehloru' acid ; the 
other liydride (33) had no coriesponding line, but the 
broadt'iiing of the line 37 seems to show the exist- 
ence of such a hydride 'I'he connexion with the 
"whole number rule’’ and the helium nucleus is 
pointed out. 
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The Peril of Milk. 

Prof. Henry E. Armstrong. 


A CONI'ICPENCIC of a most important and srnous 

( hai actor was hold m the Council Chambet of 
the (imldhall, London, on (Vtolier ib-iH, during the 
week of the Dairy Siiow, dealing with onr milk supply 
in practitahv all its aspects- e\( opt the scientific! 
^’et we speak of snence as salvation, pcrjietually 
pioclaim Its imjiorttince, <ind deploie publu apathy 
towards its priesthood Oui ikr^s was not invited 
to participate I heard of the conference only casu- 
ally and bought myself m, only at the \eiy last 
moment: conseijiKMitly I was relegated to a place in 
the gallery behind the speakei’s chair, where I could 
not hear a word Demg unobtrusive in my ways, 
J descended to the tlooi and trespassed into a 
vacant seat , the platform was all but emjitv but no 
invitation to take a chair upon it came down to 
nu' I do not wish to complain but meicly point 
out the rewaids ol scientific service and the effusive 
way in which tlie man of affairs welcomes our aid 
I make this statement, indeed, just tc) show' where 
we are in juiblic estc'cm, when subjects of vital im- 
portance to the national welfare, with which we alone 
can deal ellectivelv, are under discussion— now here ' 
Whose IS the fault > Our own > We aie mouldering 
away lu our labora tone's and when we seek to make 
known what we have been doing use a j.irgon which 
we cannot oiii selves understand d hat we have a 
public duty to perform seems never to cxcur to us 
Much of our so-talled lesi'aich woik is very largc'ly 
wasted effoit, without any real intelligence behind it 
— without polic y and withouc imagination 'Phe real 
problems are all but untoiu hed 

Our knowledge' of milk is practically ml — this was 
made clear at the confc'reiice As the rc'sult of our 
careless abstention from the altaiis of the wot Id, 
sentiment and comnu'rcitilism are quietly, without 
hindrance, wreaking their will upon the country 
I'cw are aware, 1 think, of the extent to wdiich miik 
is ceasing to be milk as the cow givc's it how it is 
being tanijieicd with to overcome initial avoidable 
carelessness, to make it keep and to satisfy the un- 
discriminating animus .igainst mu ro-oiganisms engin- 
eered into existence, of late years, bv liacteriologists 
Apart from the wondei fill livestock, tJu feature of the 
Dairy Show was Pasieitnsi^ig jilant One ol the most 
interesting of thc'se is to be operatc'cl at 135" C I 
I was the first to take the floor aftc'r the opening 
paper was read, dealing with brc'ccl of cattle in rela- 
tion to quantity, composition and cost of milk pro- 
duction I deplored the absence of the chemist and 
insisted that we know nothing of the conqiosition'bf 
milk m any projier sense of the term~-that to talk 
of It in tc'rins of fat and sohds-not-fat was ccpiivalcnt 
to dcsc ribing a house* in terms of jieicentages of 
bricks, mortar, wood, etc Modern discovery had 
taught us that the e-seutial value* of milk lay in 
certain mystc'iious minor constituents which could 
neither be identified nor cpiautilied — yet weie of most 
vital consecjucnce which I woulcl term iidviLnits— 
to catch the public ear, maybe viUiliie^ were better — 
but refuse to nusname Mtamins 

Xo justify Pasteurisation, we have to show that no 
harm is done to milk by heating it above bloodheat 
To heat it above this temperature is to treat it 
UHMuturallv — this cannot be gainsaul 'I'hat it is 
altered therebv is provcul uj) to the hilt The conten- 
tion IS that, by making a certain addition, we can 
compensate for the alteration — Imt we have only 
superficial evidence in favour of th^-contention I'he 
medical. profession has only recentl^Fhad its attention 
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directed to these mattefs — it does not know* yet what 
to look for The effects may be deep-seated, we 
know, and they may come but slowly under notice. 
Tune alcme, combined with the most rc'hned study of 
the problem, can prove that it is safe to trespass 
beyond Nature's limit The second teeth, we know, 
are formed at birth , scurvy a fleets their structure ere 
change be noticeable externally, and so it may be m 
other case's 'Phi' bad teeth of onr nation are prob- 
ably, at least 111 latgc part, due to defective nutrition 
in early years a ml they affc'ct us throughout life. 
Nations whose children are all breast-fed hav'c good 
teeth 

The only rational assumption to make is that no 
constituent of milk is without a purpose and that, if 
anything m it be destroyed, it loses in dietetic value. 
The recent remarkable disc.overy, that a something 
sc‘c:reted by the pancreas, no gross constituent appar- 
ently, is required for the normal metabolism of so 
combustible an article of diet as sugar, should be a 
warning against destroying anv natural agent m 
a whole food like milk , esjiecially in view of recent 
work by Gowland Hopkins 

v\t a time when we are beginning to know these 
things, wo have no right tc) develop an unnatural 
prac'tice and allow it to become geneial We must 
gam much more knowledge before making np our 
minds On all sides, at the conferc^nee, it w'as re- 
cognised that clc'an raw milk can be produced and 
juirveyc'd, if vvc' will but take a litlle care 

Scurvy, rickets, beriberi, we know, aie diseases 
affecting us as consenjuences of malnutnliou , scurvy 
became rife m Denmark early m the w*ar, on the 
fauns, when the children were fc'd on Ikistc'urised 
milk Who shall sav that a host of our minor com- 
jilamts arc not due to dictc'tic defic lencu'S Women 
are often most faddy feeders and the ficcjuent 
apjii'aranc c' of nerv'ous disorders m their sex may w'cll 
be connc'cted with lack pi vital elements, even due 
to seed sown m infancy We may be* laying the 
foundation ol complaints worse than cancer 

Who knows or does not know At present we 
can ds.u'f'/ nothing, eithc'r way, so crass is our ignor- 
ance • so let us halt while we may 

The elfect of foocl on the c ow’s milk was more than 
once brought out at the meetings We w'erc told 
that milk fiom c:ows that had bec'ii stall-fed but 
grazed occasionally jiroved vastly richer 111 one of the 
advitants than that from animals simjily st.dl-fed ; 
also that two varieties of oiu' root crop had dilierent 
ellccts on the production of milk Pigs ajiparently 
give healthy pork when gtass-f(*(l but not whc'ii 
starved of green foocl 'Phe wliole field ol food m- 
cjiiiry Ill's open bc'foieus Prof Stenhouse \\illiams — 
(lairy bacteriologist at Reading Collegci — and I w eie the 
only sjieakcrs to sound the note of nutritional daiigc'r 
from Pasteurisation We stood alone Rothamsled, 
which claims to stand at the head of agricultural 
research, was unheaid , the Animal Nutrition station 
at Cambridge was voiceless Sir W Morlc'y Fletcher, 
of the Mcdicml Research Council, who took the chair 
at the discussion on Pasteurisation, had not a word 
to say by way of (aution. 'i'hc Medical Research 
Council, however, has never had a chemist among its 
members; and yet mcclKine is nothing but applied 
chemistry. 

Where, we may ask, are the Prophets ? Science is 
simply disgrai'ing itself m this matter of milk . the 
call to wake up and defend the public health must 
go out ev'erywhere 
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Indian Institute of Science, Bangalore. 


^THOUGH only 203 students have worked for 
various periods in the laboratories of the Indian 
Institute of Science at Ikinp;aiure since its opc'ning in 
1911, and although only 1 ^ of these ha\e been le- 
garded b\ the (ouncil as suitable foi tlie diploma of 
associateship, the history of the Institute is of spcdal 
intercbt to students of educational methods I'he 
conditions affecting the actnities of the Institute 
depart, howe\(T, so widely from the normal that it 
is impossible at this stage in its histoiy to be siiie 
whether any, and what, changes in tlu> administiation 
of the Institute would ha\e rc'sulted in more' Msible 
success liangalore, thc' site s('le(.ted lor the Institute 
by the kite* Sir VVilliain K’amsay, is niainlv a mihtaiv 
cantonineiit Its position as a (('iitu', eithei of 
suentitic education or of technic. il industries, is 
almost negligible' ddie Institute itsell occupies 
isolated ground tar enough from the town to cut it 
off largely e\ on from the Iimitc'd social amenities 
obtam.ible in an Indian c .intoninc'iit station 
Distance's in India aie ot the continc'iital ordc'i, an<l 
univeisity graclu.ites, being geneialK mainc'd m 
cailv life, hesitate natniallv to lc'a\e the' c'stablishc'cl 
unnc'vsity titles to unclc'rtake post-giadu.ite training 
at a distant institute whic h has no traditions, no ton- 
nexioiis, and no c'stablishc'd in.iikct \<iliie Morc'ovei, 
the numbci of science giaduates c|ualilic'cl in India to 
iindi'i t.ikc' rescaicli work has hitherto bc'en xc'iv sm.dl 

'1 hc' m.ulimeiy of got c'l nment ongmalU dc'signed 
foi Ihc' Institute leprodiu c'd some' of the ordin.uN 
leatuu's ol established iinu c'l sities, including a large' 
“ couit,” coniposc'd of widely dispe'rsc'd ineinbe'rs 
who have nc\ei c'xc'ii met as a bod\ Jcxeii the lela- 
tivc'l\ small council is handicap])c'el by the distanc'e 
of some ol its meinbeis, ,ind its ineetmgs have thus 
be'c'ii largely controlled by the resident profcssoii.d 
inc'inbc'is Inlliiencc'd by desire* foi a spc'c lal review 
ol progrc'ss by an c'litirc'ly indc'pendent exjic'rt body, 
the standing Coinmittc'e of the C ourt in i<)2i reqiic'stc'cl 
the' Goveinor-Geneial in ( oiincil to apjioint a inmi- 
initlc'c' of mc[uiry, which nic'l towaids tlic' end of the* 
year under the c haii inanslii]) of Sir Whlliam iVipc*, 
piolessor of c hemistiy ,it Cambndge* , and the rc'poit 
of the committee lecently made av.iil.ible' iorms a 
valu.iblc' siudv of this aitifuially crcatc'cl institution 

IJitherto the wink of the Institute' has bei'ii limited 
to two groups, which .irc' chstmet Irom one anotlu'i 
111 nature and nu'thod ot training In the' depaitment 
of ])ure' and ajiplied chemistry, students h.ive bec'ii 
engaged m leseaich iiroblcnis , thc're has bc'C'ii, how- 
evei, no systi'inatic course of tr.iming, cither by 
lectuies 01 laboratoiy work In the dc'p.irtinent of 
electrical technology, on the' other h.uid, stude-nts 
have undergone a more s^stc'in.itic training, with 
the view ot (pialii}mg as ])i.utual elc'ctnc.il c'li- 
ginec'is 'I hc'rc' has bec'ii no dv j'.irtment ot ])hvsii s 
to link the othc'r two, and no defiai lini'iitof inc'chanii al 
engineermg on wine h to base' the training m c'kc tiic.d 
tc'chnologv 

L’p to KiiS the annual income' of the Institute 
amounted to something Ic'ss than 17,000/ , but leci'iitlv’, 
owing to the sale on ,iclv .mtagcous tc'rm'> ol the 
investmc'iits left by the founder, the late Mr J N 
Tata, the' income now available is neaily doubU'd 

The committee, m accejitmg the conclusion that 
the Institute has not fulfilled the just expectations 
of its founder, wisely ri-lusc's to discuss the merits 
of tfie specific complaints made' against its adminis- 
tration, and limits its report to the discussion of 
proposals for reform. In the iirst place, the com- 
mittee, after briefly reviewing the standard of scientific 
training obtainable at Indian institutions of umver- 
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sity rank, considers it desirable to establish, by 
lectures and kiboiatory pr.iclKc in the Institute 
itselt, delinite courses of instiiu tion which will lead 
the ordinary science giaduaU' liom the- stage .it which 
he usually leave's the avi'r.igi' imivi'isity colh’ge to th.it 
which will ijiialily him foi svsh'in.itic rc'search 

I hiving given an outliiu' ol tlii' Imid.mu'utal jiohcy 
to bc' kept 111 view, tlu' comimtti’i' |)ioci'cds to disc'iiss 
plans toi the logic .il c'xp.msion of the dejiartments 
alic'.idy I'stabhshed^ assunmig this to be jireteiable 
to the inimi'diate mlroduitioii ot additional br.inches 
of sc ii'iice 'I he scheme' oulliiic'd contemplates tlii' 
institution of c'lght jiiotc'ssoi ships m bi.mc'hes of 
puie and .ipjihed ilic'inistiv, and Ihi'se aie to be 
linked with the now isol.ilicl dc'p.ii 1 ment of electiical 
tc'c Imolog^ by ,i chan m geiu r.d phvsics It is 
pioposc'd .ilso to establish two .idciition.il iluiiis, 
namc'lv, oiu' in .iiijilic'd mcclianics .md anothc'r m 
tin i modv naimcs, loi tin* juiiposc' ol ic'ndc'ring more 
c'tlc'ctive the' ti.immg in the' (kp.iitim nt of electiic.il 
tecliiiologv kor the' time bc'ing this scheme' goes as 
f.ii as It IS s.ife to piojc'c I fiitiiH' d('v elopmc'iits , evc'ii 
this will U'cpiirc' a laigei mccmu'th.m i-, now insight. 
Jiidc'c’d, two iic'w chans v\ill piai tic. illy absorb the 
pic'SL'iit .iiinual sinjiliis, .md the' (ommittee thus 
lei onmic'iids that the' Inst two c li.ms c'sl.ibhshed to 
siippli'iiicnt c'xisting activities should bt' jirc'lc'rabl) in 
c heimsti y <md in tlu'i modv u.mm s and he.it engnu's 
lo cic'atc' in othc'r ji.iits of Incli.i .m exti'iided 
mtirc'st 111 thc' Institute', llu' committee' rc'c oininc*nds 
.1 rc'c onstitiilion of its gov c'l imieiit machnu'ry I'o 
the' coint it is proposed to .idd i i'])U'si'n t.lt iv es of 
anv nc'w bcncl.ictois t^.it 111. i\ .ippe,ii, as well as 
rc'])rcsc-nt.itiv es ot .ill the' " ic-lcirined " (loyi'rnor 
jirovinces, except \ss.im ’ Tin committee jiroiioses 
.ilso to mtiodiice .1 rc'jin'seut.i I iv c' ot I'ac h ol the* new 
legislative' councils, \ssain not m this rc’spect being 
spccilically c'xc epted Thej5.e c h.mges, the c ommittee 
hojH's, will crc'.itc' .1 fiieiidlv mteiesi 111 the' Institute 
m othc'r [>aits of liidi.i , Init the ti'iidenc'v (.dvvays 
mainic'st, .md now dc'cidedlv sli engthc'iied by the 
lecenllv rc'foimed constitution) of dc'v c'lopmg pro- 
viiKi.il institutions m.iy ni'utialisc' to sonic' extent 
the* committee’s c'xpect.itions m this respect d'he 
onlv altc'inative pi. 111 of dispc'iismg with such l.irge 
coiitiollmg boclic's intioduces, howc'vc'r, dangc'rs of the 
kind that, according to some' vvitnessc's, have* advc'isely 
altc'c tc'd the dev c'lopmcnt of the' I nstit iitc' hitherto 
1 he* c oimi'il now proposed .is the body responsible 
foi the* dc'tc'rnnnation of matters of policy, for tinam e, 
.md foi the appomtinenl of a st.ift, includes the 
exc'c utive head ot the Institute, who is styled jnincipal 
m^pri'fc'ic'nce to dirc'ctoi, togc'tlu'i with eleven other 
meiidiers, composed of live* nominee's of the Indian 
univeisities, two ot the d'.ita kimily, two of the iM\sore 
State, OIU' of the Indian Legisl.it iv e Vssembly, and 
a scienutic olluc'r to lejnc'sc'nt the* Goyeinment of 
Indi.i \n c'xpianatoiy ji.ir.igi.iph 111 thc* rc'port 
assimu's that by this scheme the ccnti.d government 
will be ic'jnc'scnted by two nonmu'is, but the' nominee 
of the indi.in I .egiskitiv c* Assembly would be' in no 
sense* a rcpiesentativ e of the' (lovc'inment of India 
I'c.r jmrc'lv ac.idemic biismc'ss it is [iroposed to 
establislui boaid of studies, composed ot the* jkincipal, 
the protc'ssors, and certain othc'i mc'inbeis of the staff 
I lie* committee rc'c omnu*ncls th.it the principal 
should 1)1' .1 scientific man of einnu'nc e, with proved 
admimstiative capacitv this obviously wise pre- 
scrqition has bi'cn observed in the' recent appointment 

• \\ «• understand tli ct the C.<>v..cniiienl ul Indi.i piii|K>sts to add to the 
government inaOiuiLi) <>1 the Institute a renres. nt.nliM of Asvun and 
another of the newl> constituted Unicersiij of Dilhi, , 
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of Dr. M. O Forster, although apparently it has not 
been found j)ossible to combine these two qualities 
with “ considerable Indian experience,” which the 
committee regards as ” almost essential.” 

\mong the many difficult (jiiestions which the 
committee has carefully considered are ; (i) The 

cl.imis of local administrations on the services of the 
jnofessorial staff for special investigations outside 
the Institute y\dmitting the occurrence of exception- 
ally urgentdnstanf ('s, the committee thinks that any 
tendency m this direction to take members of the 
staff away from their immediate duties inside the 
Institute should be lesisted (2^ 'Fhe investigation 
of special technical [iroblems for outside persons 
These, the committee thinks, might be permitted 
under suitable coiitiol at the expense of the appli- 
cants, SC) long as a fee be also charged iind be wholly 
credited to tlie Institute funds, no ])art of the fees 
thus obtained being giantisl to the salaried members 
of the .stall who may undertake the work. (3) The 
committee considers tliat the higher staff should not 
accept any private practice which involves woik to 
be carried out in the Institute laboiatories, although 
it might be permissible foi a professor to undertake 
purely consulting practice, snbiect to the ajiproval 
of the council and with s))ecified limitations (,}) 
While a member of the staff should enjoy tlie cojiv- 
right benefits of any book of which he is the author, 
the comniittce is less decided about his taking out 
patent lights for inventions arising out of work done 
at the Instituti' Each specific case of the sort which 
arises should be dealt with by the counc il on its 
merits (5) 'rechnical investigations in the Institute 
which successfully lead to work on a factory scale 


(when, naturally, commercial interests intervene) 
should be stopped at this stage, fai the opinion of 
the committee, the w'ork should then be transferred 
to a commercial firm, which might, if necessary, 
employ members of the staff in a purely consultative 
capacity (6) The Insiatute should not undertake 
routine analyses ami determinations , these should be 
left to the private enterprise of outside chemical firms, 

'Fhe committee thinks that the necessary co- 
ordination of the work of the Institute with that of 
Indian universities will be in part effected by the 
university representatives on the council and by more 
efficient publication of information regarding the 
activities of the Institute itself It is suggested that 
the Journal of the Institute should be expanded to 
be made of more general interest ; that the local 
organisation of an Indian section of the Society of 
Chemical Industry should be undertaken ; that the 
staff should be encouraged, by the grant of travelling 
expenses, to take part in the’ annual meetings of the 
Indian Science Congress ; and that a rejwrt on the 
research progiammes m progress at the Institute 
should be submitted annually to the Indian Board of 
Scientific '\dvice 

Jiecause of the isolated location of the Institute, 
the committc’o recommends an improvement in the 
hostel accommodation, espciially lor the benefit of 
married stmlents, and generally an increase m the 
facilities for games ancC other social amenities To 
euMiro that progress is effected on sound linos, it is 
recommended that the Governor-tjcneral 111 ('ouncil 
as visitor slumld institute, once in every quinquen- 
nium, a nw'iew of the operations of the Institute by 
a sjH'ciai committee of impiiry. 


Psycho-Analysis and Education. 


''PHE place of ps\ ( ho-anal> SIS m schools was the 

subject of a discussion at a joint meeting of 
Sections of ]’s\chology and Ediu ation of the British 
As.sociation meeting in H'uII 'Flie crowded meeting 
testified to the evident interest taken m the subject, 
and to the glowing ajipiec lation of the necsl m 
educational work of a closer co oper.ition between 
those who ate rt'sponsible for the training of the 
young, and those who are making a scientific study 
of mmd working and development 

It will be w't'll at the outset to stale that the term 
psycho-analv'^i'^ was used by all sjicakers m the broad 
sense of mental exploration to discovc'r, 01 at least 
trace, the numtal histoiy C)f the abnormal child, the 
cause of his mal-dcv eUipmeiit, fecdile intelligence, 
(lehiKjnencv, or vicious conduct In no case was the 
term used m the strict Freudian sense , m fact, Dr 
Crichton Miller, one of the sjieakcrs, expressly slaked 
that, in order to avoid any misconeejUion arising from 
the use of a term that might imjily e.xclusively the 
theory and techuKim; laid down by Pi of Freud, he 
preferred to use tiu' teim analytical psychology 

Appearing tirsl as a method of treating nervous 
disorders Di Miller said that analytical jisychology 
has a wider function Its real scope and value should 
be preventive, its application as universal as the 
accepted principles of hygiene, and its piopagamla 
carried on by all who have a stake in the next genera- 
tion. Flence its importance to teacliers, ajid hence 
the* necessity for teachers to understand and value it 
in their own experience. 

The advent of analytical psycliology marks a new 
eta in education because it makes a new clemaiicl, 
that the teacher should know% not only his subject 
and his pupil, but himself. It follows that one of the 
chief functions of analytical psychology m education 
IS not to enable the teacher to analyse his pupils — a 
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tei'hmcnl task. for whicli he cannot usually have eithei 
the time or the training- but to help the feaclfei to 
n'cogmse atul nuiiedy failures of character develop- 
ment m hmisi'lf, (he inherent childishness, the 
picjndice, and self - deciqilion which aie the chief 
obstat les to uiulei standing children, and handling 
them wisely If tlicK* are still teadieis who maintain 
that analytical psychology is irndiwant to their work, 
Dr .Miller reminded them that tlunr failures will (ome 
to be judged by analysts later who have to atti'inj)! the 
re-cducdtion of tlu' adult who might have developcil 
into a man, and instead drvi'loped into a neurotic 
Dr ( \V Kimmms ui opening the (liscussu)n 
presiMited the case from the schooFs point oi view, and 
claimed that the time w'as singularly opportune for a 
clear statement by the expet ts of tlu' possibilities, and 
limitations, ()f the part a wcll-(juahhed psychologist 
could lake in the appraisement of intellectiial values, 
and in heljiing to solve those complex problem^ 
presented by^ the abnormal child 

d'he inqmivoraciit attending the use of mtclhgem (' 
tests in the selection of childnm for promotion o\ci 
the method of marks gamed b>the usual cx.immation 
iiK'thod has alicady been deiiionstrated, and there is 
no doubt that in the greater freedom of the child, and 
the fuller .scope it has of self-exjiression and sell- 
development under the Moiitessori systmn, the 
Dalton plan, or any other similar form of school 
organisation, many of the so-called psycho-patlio- 
logical cases would disappear But the child thal 
will not respond to normal methods of instruction 01 
treatment will probably always exist. The boy wdio 
has no apparent mental or physical defect, is interested 
in out-of-door life and plays games but shows tio 
interest in instruction, and is always at the bottom 
of the class, is an educational failure, and a case foi 
the psychologist. A day-dreamer is another type 
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These Dr. Kimiuins would have treated at psycho- 
logical clinics such as are already established in the 
United States, America, and other countries, in which 
very useful results have been obtained He also 
suggested that if the teacher had a fairly sound 
knowledge of his own personal equation it would 
greatly increase his clhciency 

Dr. Hamilton Pearson claimed that the pr.ulical 
application of psycho-analysis had a place in scliool 
routine with two reservations, namely, that theoperator 
should be not only a trained analyst, but should have 
special experience m child analysis, since the technupie 
is different, and the woik altogether moie difficult 
and delicate than with adults; and secondly, that 
the limitations of the field of application within the 
radius of our present knowdedge aie thoroughly under- 
stood In lielping to define those limitations it may 
be taken as a rule that no c'hild showing normal 
development, adapting adecpiately and progiessivcly 
to its environment, should have e\en a nodding 
acquaintance with analysts The rigidity of a 
systematised educational scheme musl of necessity 
fail to w'ln response from a minority of childien, and 
this coupled wnth an adverse family environment 
accounts for the mal-development of the few 
Among this group of potential neiirolKs, criminals, 
and chronic failuies lies the sphere of usefulness of the 
child analyst 

J)r Pear.son dcclaicd that analysis itself is not 
curative, but by (‘xposmg the causal factors of the 
mal-development it is a means of pointing the way to 
'constructive methods of treatment He desciibed 
thiee cases in which analytical methods h.id been 
used, to illustrate how' they had been Iri'ated 'I he 
subsequent history of each dnld showed how by 
co-opcration with the tcachei a delinite (ure had 
followed He believed tluit in co-o})eration lu's the 
future of p.syi.ho-analysis in its practical value to .sc hool 
life, and that the knowledge gamed in dealing with 
the abnormal would be of inestimable importance in 
dealing with, and understanding, tlie normal 

Dr, P Ci Gordon imdorsed the value of co-opera- 
tion of the woikc'is m the fields of education <nid 
})sychology, and also emphasised the necessity that 
siK h problems should be dealt with only by people 
vvliose knowledge is ('xtensivc, and ('inlnaces such 
collateial subji'cts as jilivsiology and biology He 
protested strongly against tlie iinquahlu'd dabblin' 
\ith Ins pscado-nu'taphysical s])ecnlalions whu h aie 
lieu even logical 

Dr (fordon described two type.s ol (hildii’ii likely 
to give trouble, namelv, the psj c ho-pathic child, and 
the retarded child who is yet not snlfu iently fc'cble- 
mmded to lie classcsl as mentally dc'inient Kverv 
child inherit.s ceitain ]nedispositions, and some dis- 
positions unmodiliecl oi iiru on trolled are evil and hsul 
to vicious conduct, but if propi'rlv combated, and 
modihed by each other, and by cslm ation, thi'y aic all 
capable' of leading to the higlu -.t vntiies It is 
the uncontrolled impulses which characteiise the 


behaviour of the moral deficient, such as an ovei- 
mastermg impulse of accpiisitiveness and a complete 
failure to get into touch with reality. 

The retarded child is a slightly dilferent problem. 
It wnth an intellectual inferiority he possesses a 
nature in winch selt-as.sertioii is a large fac tor, he will 
not submit to mfenoiity — supc’rionty at games may 
save his self-respect, but m their absence his will to 
assertion may .slmw itselt m acts of rudeness, dis- 
obedience, or stubbornness I'o avoid {itmishment 
he becomes a liai , to piove Ins mdepcmlcnce lie 
phiys truant, and jiossiblv lo fiiithcr liis object lie 
mav steal money, et^; Other undesirable traits ifiay 
exhibit thcmsc'lves in his elloits to gam ascenefaney 
ovc'r other < hildrc'u In many cases it is only neces- 
sary to remov'e such childrc'ii liom tlu' iiiitair compcti-i 
turn mvolvaxl in school, and stait lliern in training 
suited to their intellectual c ajialnlities Not only 
will this do away with all vicious Ic'ndenc u^s, but it will 
mcicase their achievement to a lemaikable degree, .so 
tliat tliey glow up not incapable of talcing a worthy 
place' 111 the world Neglect of projH'r tieatinent for 
siicdi children means that they eventually enter the 
r.inks of the neurotic- cu the cinmnal, oi may turn 
to drink oi drugs whu h lead lo an .ibased and 
usc'lc'sslife Ills obvious that investigation and treat- 
ment of such cases should be delmitely undertaken 
both for the sake ot the mcliv idn.il and of the State. 

The investigation should lu' c.inu'd out in three 
(liri'c tions (i) thephysual c'xaminat ion — a purely 
medic <il conc'c'rn , (2) the intc'lligi'iu (' estimate' tlu'ough 
th(' use of such means as the Stamlord levision of the 
Ihnet Simon tests, c'tc , and (3) thf i liild’s reaction to 
htc' — rccpnrmg inc'iitai exploration In tlu* la.st case 
Di Gordon s.iid if climes aie est.tblished it must be 
borne in mind that onl^ jiioju'ily (pialilu'd workers 
should conduct the mcjuiry J lu* mind ol the child 
IS a (Ic'lu.ately adjustc'd mechanisin and cannot be too 
c.irefully handk'cl , the gieatc'st c.ire must be taken 
that nothing sh.dl be implanted which sliall .still 
Inrthei vvcMken control and ypsc't the* nice adjustment 
ol iiiqnilses on which his or liei sanity deju'nds The 
functions of stu h dime s will at Inst be* purely advisory, 
and here the imjiort.iiue of sound .ulvice is obvious 

In schools ol all tvpes ,iie to lu* found cliildren 
whose* moral sense and will lo woik are so impaired 
that their linu* ,il school and jirohably at home is a 
succession of misdemeanouis and ac ts of viciousness, 
a continued lelusal to adajU tlienisc'lves to social 
oidc'r . they are deaf to all ajipeals lo reason The in- 
vestigation ot the problems sc't by tlu'se clnldien seems 
to be rightlv^ in the hands of the psy t Iiologist, and the 
presc'iit iiuiniiy' is to learn to wliat exlc'ut mental 
exploration m the form of jisyclio-analvsis can save 
the child by pointing out the cause and thus suggesting 
llicii remedy Every speaker c’xprc'ssed the opinion 
that thisuupniy should only be iindc'i lakc'u by a fully 
cju.ihlied specialist and should be limited to those 
children who wcie abnormal m their behaviour and 
in their rc-spoiise to the usual incentives to work. 


Corrosion and Colloids.^ 


C 


ORROSION IS dc'hncd as the oxidation ot a .sub- j 
' stance , it may be procliu c'd by chemu al or elcxTro- 
chemical nu'ans 'I'he following tacts aie ddfic ult to ex- 
plain on a purely electio-cheimcal theory ol conosum , 
(a) Certain depolariscis do not increase corrosuai, 
but actually inhibit it , {h) the condiulivity of elec- 
trolytes IS not dircctlv connected with the amount 
c^f conosion; (r) Eambert’s pure iron is leadily 
attacked by sodium chlondc solution and dilute 

1 Absf.-vct uf sixth report oi the C'o.ros.on Ursr.-r.ch t of the 

Institute of Metals, piesenU'd h> Or (r I ) lU ugoiigh aiul J M. SiiMit at 
the Swaiuiea meeting of the Institute on Septemher 90 
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acids , and (c/) the presence of ions of the corroding 
metal omoiimes increases corrosion The order of 
corrodibility of metals in dislilk'd water, certain salt 
solutions, 'and nou-clectrolytcs is different from tlxir 
order m the electro-chemical list , this suggests that 
there are factors intcrlermg wnth tJie electro-chemical 
action Such factors are scale formation, and the 
nature and di.stiibution of the products of corrosion. 

The eficcts of strain and impurity in the metal arc 
considered on the electro-chemical view to be of 
fundamental importance. Experiments on Lambert’s 



652 


NATURE .. [November 1 1, 1922 


pure iron and lead sliowed that the cfiect of strain 
IS a minui and ephemeral factor m corrosion in neutral 
solutions , a trace of impurity appears to assist 
local corrosion, but the amount of corrosion is not 
]uoi)oitional to the amount of imjmnty The effect 
ot .1 trace of impurity is probably a trigger action 
Tile main function oi oxygen in corrosion is not that of 
a depolanser, but ratlier to oxidise tlie metal directly, 
and also m some cases the ])roducts of corrosion 
Two chft'f tyju's ol corrosion are (listmgiiished 
(ft) 'I'hc gcneial typ<', usually clianictmislic of acid 
corrosion, .ind (/;) the local type, usually character 
istic ot corrosion m watei and«s,ill solutions The 
latter is generally i haracterised by the foniiation of 
an adherent siale on the metal, which ma) contain 
colloid The signihcance of colloids m corrosion 
ajjjiears to be as lollows A nuU.d immersial 111 watei 
se nds positueK c h.nged metal loiis into th<‘ lupiid, 
and becomes itsc'lt negatively (h.iigcd With com- 
mercial met.ds, the metal also becomes superficially 
oxidised if (hssohed oxygiii is present 'Phe 
liydioxide prodmecl c.in take' ii]) thi* 10ns given ott 
by the metal, and theieby becomes a jiosituelv 


charged colloid. Some of this will diffuse away, 
permitting further reaction between oxygen and the 
metal surface. Oxidation stops until this hydroxide 
can pass into the colloidal state by acquiring positively 
charged metal ions This, in general, docs not tnke 
place till the colloid ttmtially formed has diffused 
into the presence of electrolyte, wliim it is pre- 
cipitated by the anion of the dissolved salt, tlie 
cation neutralising the cli.irgc on the nielal corre- 
s])ondmg to that 011 I he colloid Then the metal 
('.in send more.' loiis into solution, and the nncliarged 
h\droxidc can accpiiie a charge IJ the colloid 
produced c;in dilhisc away, tlie process can continue 
and coriosion develop If the colloid precipitates 
(hicctly on the coirocling surface it will, m general, 
.iclhere and stop coirosion In tlu' case oi a corrosion 
pit, It is only when tlie colloid chlliises thioiigh an 
ajH'tture in the gel-dci)osils at the mouth of the pit 
that il meets elccdiolytc and is then precipitated 
Such prc'cipitation meredy thickens the external 
gcl-dcposils Ihe latter piotect the metal surround- 
ing the pit, and cmpliasisi' tlic local nature ol the 
coriosion 


Vitamins. 


''l^'llK Sections ct i’lnsiology and Agiiculture ol 
^ th(' Ihitisli Associ.ition lu'ld a joint discussion 
on \itaiuins at Hull ou hiiday, Sc'jitemher 8 

I’rol J (' Diuunuoud spoke ol the gre.il stiides 
tliat ha\e bc'i'ii made smee tlu' (hseo\eiy of the 
vitamins h\ Hojikms m 101 - Hoth the existence 
aiul the iiidispeusal)iht> ol these suhslaiues aie now 
geiu’tally ,S('ieplel 'I'he far-re.ichmg impoilance 
of tlic (lualitative (omjiosition of the diet of man 
and animals is being gradii.dly .ippreci.itcd, and the 
signiheance of thns(> factors which evist m extiemcdy 
minute amoimls recognisc'd 'Ihrec suhstauecs oi 
the so-called vitamin class ha\c been dilierentiated 
with cert.imty, and it fs possible that more exist 
They do not ajipcar to be of one chemical tyjie, and 
the Only giouml for grouping them together is that 
they occur, and are effective, in very small amounts 
I’arallel examples from the inorganic food con- 
stituents ate known, such as the value of minute 
doses ot iodides in the treatment ami jirevention of 
fo'tal athyrosis in .swine 

Ihe green tissues of plants would seem to lie the 
chief site of vitamin synthesis, although lowei forms 
of plant life devoid ot photocatalytic pigments can 
apparently produce the vit.imin H Plant tissues 
undoubtedU form Hh* dirc’Ct or indirect source of the 
\ itainiu supply of animals, but we are imtirely ignoiant 
as to the role of the vitamins in the jil.int itself ^ 
Stoiage of the vitamin A may take jilai c^ in the 
tissues, liver, and body fat of animals, .iml may 
serve as a reserve from which aic drawn supplies to 
maintain the vitamin concentration of milk if the 
diet chirm" the lactation period should ]>c deficient 
In collaboration with I)i Zilva a luokmgc'd m- 
vestigatiuu of the origin c)f the laige stores of vitamin 
k. Ill cod-hver oil- has reccmtly been made' Tt h.is 
bccui asceitaini'd lliat the marine diatoms synthesise 
the vitarmu, and that it is tr.insfciieil to the tissues 
of minute amimds (plankton) which thrive on the 
uiffcellular jilants These in turn foim *the food 

supply of laiger species, pailicularly small fish, 
which in their turn are devouicd by the larger fish, 
such a.s the cod 'fhrough all these stages there is 
apjiarently a transference of the vitainm, (‘ndmg 
finally in the storage m the liver of the cod The 
modern methods of manufacture of cod -liver oil 
do not appreciably lower the vitamin value, but 
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there an* wide vainitions in the value of different 
samples winch are probably (oiinected with the 
seasonal change's m the feeding habits or physio- 
logical condition of the fish ('onsideiable work has 
bc'cii done on tlie ihenucal natiiic ol the vitamin A, 
but an isolation has not yet been made It is vcr\ 
st.ible, except to oxidative changes, and passes into 
the unsaponitiable friictioii ot the' oil Cholesterol, 
jngnK'Uts, and other fiactions ol this traction may lie 
removed without loss of jioteucy 

('apt J (ioldmg gave' a uumbei of illusUations ot 
th(^ value of the ajiphcatioii of vitamin theories ni 
praclic.d jug fc'edmg I'K’ijiK'iitly the usual type ot 
pig diet is detu lent 111 vitamins, pariu ul.irly vitamin 
A, and the henciicuil mtlueme of cod-hver oil or ol 
fc'C'ding ou pasture or luci'nu' m such cases is lemark- 
able 111 the compounding of rations ('<ue sliould he 
t.ikcn to ensure an adi'qLiate supply of food-stiills 
rich 111 vitamins, otherwise there is dangc'r of suh- 
normal giowth, impaired resislanct' to infi'i lions, 
and disturbances of the power to produce and ie,n 
normal young The majority of the cereal juodia Is 
are delicieut in vitamin A, and tlie amount m the 
clu't is not raised much by the' use ot sep.irated milk 
Such diets can he sujiplemented by small additions 
of cod-hver oil, f-2 (_>/ (hilly lor full gi own pigs, m 
by access to pasture' ('od-liver oil is also v.ihialdc 
in maiiitaiiung the vilamiii value of tiu' milk yu'lded 
b\ tows on winter r.itions m stall, which olliei\vi'( 
tends to fall 'I he administration of cod-hvc'i oil, 
if of good (pinlity, does not jnoducc thivom or taii'l 
m pigs or milk and buttc'r 

Dr Atherton Seulell (New 'S'ork) described In-, 
attempts at the sejiaralion df the vitamin 11 tioni 
)east by chemical methods Dy a(lsoi[>Uon ot tin 
vitamin from yc.ist c'xtracts on to fuller's earth, and 
extraction of thc' activated sohcl with alkahc’s imdu 
smt.ihk* conditions, considerable concentration ot tin' 
active substance could be effected. I'he lesuHmL; 
extract when fractionated by jnecipitation with sibi 1 
salts gave active fractions, but these have not ve 
yielded a pure substance' 

Jh'of. W 1 ) Halliburton refened to thc iic'c'd foi 
caution that entluisiasm for a new word su< h 
vitanim did not overwhelm the importance of othc 
dietary units. There must not be a loss of per 
spective in viewing thc function of these newh 
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discovered substances. There is also need for 
further research on the nature of the substances 
(auximones) wIikIi are bche\ cd to act as vitamins 
lor plant ^lowth 

Dr Monkton Copenian ai^ieed with the imiioitaiue 
of \itamins for the ymiisr anil j^iowuil; orsiainsm, |>ul 
queslioiusl wlu'thei llu'y are as important. oi not 
actiiallv (h'leterious, to llie matme .iniinal In some 
ri'Si'auhes whuh liad UHimth IxaMi made undei 
tlu* auspices of tlu' Mimstn- ot Flenltli, e\ uU'iii i‘ had 
lieen obtained that iiatuaits suherinj^ Irmn malii;nant 
growllis li.id nai'ued iK'iu'fit tiom a coin •'C of lei-iling 
on (liet.iries (hdnient in vitamins 1'hei(‘ was also 
a delniite, if mu rose ojiic, tall in the lvegisli<ir-( anua al’s 
figuies foriancci dining tlie veais ol tlu' wai. vshon 
Food K’stru tioils well' in foice 


British and American Fine Chemicals. 

''Plllv " ('atalogne of (hemual I'roduits’' issued 
A l)\ the Jhitish l,>iiig Houses, lAd , is now' so 
well known to chemists that there is httk* need to do 
iiioie tli.iii direi t attention to the ni'W edition, issued 
on Si ptemhei 21, wdncli mi hides seveial thousand 
chemuals, inaiu ot them leient additions 'I he liim 
cateis not onl\’ lot ihenmal laboi.itoiies, but <dso 
supplies an extensive i.inge ol leipiisitcs lor inicio- 
siopii woik, siuli as stains, mounting media, embeib 
ding niateiials, lupiids ol known leliaitne index, 
etc Sjiei lal mention mav be made ot the list ot about 
50 mduritois lor which tlu' catalogiu; gives a iisetul 
table showing Ihe I ’11 miige m each < ase, mi hiding 
the mnvi'isal indiiator, a imxtuie to be used lor 
detei inining rapidly and m one operation tin' appioxi- 
m<ite )hi of .1 solution by the colour developed 

\ ni'w edition (Xo <S) oi tlii' list ol 01 game chemu als 
sold by the l'’astman Kivdak ('o m the Ihnted Slates 
has also been issued reientlv It mcluiles .ibout 1400 
])roduets and has two good le.itnres whuh Ihitish 
iiriiis might i opv with advantage It indiiates, 
Lisiiallv' bv means of the melting- 01 boiling point, the 
degree of puiity of the piodml, and statis whuh 
mateiKils have been made 01 puntied m the In in’s 
own kiboiatones Ihe Viiieiiiaii him seems to 
lealisi' llie neiessity of sea urmg as (piiikl\’ as ]»ossible 
a leputatioii lot ipialitv' similar to that enjovid bv .1 
few ol till' (leu/iiin makeis beloie the war, .md the 
'“atnics jiisl alludid lo have no doubt been nitio- 
' "i ed into t heir list with t h,i t objei I 

Ihe l^histmaii list begins with an niliodiu tion m 
whuh, atti r iccoidmg piogiess, ,i hank .qipial is 
made to i lieniists toioopeiate with thecoiiquinv m 
making tlu I Milled Stales nidi pi ndent .is n gaids the 
.aii'ply of these essi iitial niatiii.ils, by mdualing 
jiossible means ol impiovmg the ipi.ihlv, tmin''hmg 
niloiiiiahon as to sup[)hes ot new 01 one oig.mu 
I heinii als av .iii.ibli toi pmchase, ,ind --uggesimg new 
materials tin nut nii Lie t m e 

Ihitish inaniil 11 I 111 I I s sluinld iiahse that lailisli 
till mists .ire iipiallv mb rested m this ni.illii so Jai 
.IS this lountiv Is loiuenud, and 'iimlai .ippi.ils m 
their lists would piob.iblv h.ive .111 exiilluil i ll< i t 
'1 liei I aie lew h s( ,1 1 1 h l.iboi.itoi les m w hu h I hei e .ue 
not lesidnes ol i.m oiganu ihemu.iis .ix.nl.iblc toi 
disjios.d, anil most I.i l)oi aloi les ol nmveisitv sl.indmg 
could, bom lime to time, do sonu thing low. nils 
hiipplvnig loinplcx oig.iiiu iheiiiii.ds 

It has been inged ag.iind the r.o.iid ot I'l.ide lists 
drawn iij) under the Salegu.ndmg ol Indusliies \i t 
that thev “ protei t ” manv theniicaks whuh, owing lo 
the smali deni.ind and the i ost ot I.ibom, can nev ei be 
made in this t onntrv' the to opi r.ition ol umv eisity 
laboratoiies might also be a nie.ins of oveicommg this 
dilficulty. 
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University and Educational Intelligence. 

('wiHRiDin: -Ml Jc ( h'l.meis, '^rrimtv' College, 
has Iteen elected Tellow .md ni,itliein.dK'<d lectiiiei 
at I'eterhoiisc Mi (' (. I .imb h.is been .ippoinlcd 
leader in eleitiu.il engineei mg. 

d he .diolmeni in.tde m lo-U* o| Kipooo/ fm the 
endowment ol (he bi liool ol lhoihemidi\ Jiom the 
est.ib' ot the kite Sii W ilh.i m Dnmi li.is bi;eii 11111 e.ised 
1 )\ <1 fnithel Slim ot 13,000/ It i-. ol niteiesl to note 
the allotment oideied bv the (omt toi the sub- 
division ol the (oi.d siiiii ol 210,000/, nanielv (u) 
Oi'.ooo/ loi the site .md building ol ihe Institute of 
I hoi Iieniisti \ , (h) i.'s.ooo/ Im ecpn] mu 11 1 , in.im- 

leii.mie, and impi ov eineiits mil ol .mnii.d nuoine, 
(i ) .So.ooo/ loi s.d.ines .md tin evptiisis ol lese.ncli 
woik out of .mmi.d iiuome, g/) ;ooo/ lor .1 bind 
to meet loiitmgeiu ii ,md uiiioiesi i 11 expeiidil lire 

\ s| ndeiilsliii) loi stndv .md iise.inh in the 
I.mguages, litciatme, hisioiv, .inhaologv or .irt of 
.mi lent t .lei < e 01 Koine 01 I he 1 oiii pa i ,1 1 1 v e plnlolog) 
ol the I ndo-l' ui I'pi .m l.mgii.ig' s is lo lie tomided 
tioiii .« bequest under thi Will o| the lab' Sii John 
S.mdv's, Ihibiii Oi.iloi 

M \xi III s 1 1 K ( )u Moiid.i \ < >t I obi I Ml II. Hold 
Iv ( olu'il oju'iud the Lewis Dep.iiliiiiiil.il Iibiaiy 
m Ihe I'.uullv <>1 (oimiiene .md \dmimst r.il ion 
I his 1 1 bra I v, .md .dso i < Ham si hoi. 11 ships, li.iv e been 
piovidid fimn .1 gill by \lis>|s Lewis with the 
ob|( I t ol emom.iging < o-opi 1 .i I ion bilvveen the 
iimveisitv <md the business lonimmntv of the iitN' 
Ihe I'.ti iiltv ol (onimeiie has in.ide i.ijud jiiogiess 
dmnig leient veais, .md it is liopid that nmveisitv 
gl.ldiuites in.iy (md miie.ismg oj)|)oi I mill les to 
deiiioiisti ate tile v,ilne*of <i iimveiMly Iranmig m 
I oimueri (' 

Ml IC ( 'sidebolli.im h.is been .ijipointed honoiaiy 
leitiirei m jinblic jie.dlh, .md Mi (j j Langley 
hon .issisl.mt li'i Imei in jilivsiologv 

I 111 lullownig .qipoinl mi*nts li.ive .dso been m.ide . 
.issisl.mt lectmei m eliiliii.d ingnieiimg, Ml L S 
I’.ilmei , .sjiei i.d lectuier ni ti'xlile design, Mr Henry 
(.Illness. ( tsboMii Kev Molds lellow, Mr I* D 
Jvh'vnolds, Null. Ill tillow, \li 1 ' Hevwood, Leeili 
fellow, Ml ( H llongli 

Si \.m )ki w s I he I’m v 1 1 sil \ ( omt 1 1. is now made 
.111 a|)[ionil nil lit to the < h. 111 of n.itm.d plidosopliv m 
the I mled ( ollege, vv liu ii l)i < .mU' V m .Ml I .it tlii' I'lid 
ol l.isl .u.idiinii.d vtai bv Ihi nlniineiit of Liot 
Duller I lie 111 w piofi s ,01 is I )i 11 S1anle\ Mien, of 
the I iiiv I I sii V ol I' dmbui gh Di Mk n w .is i dm .lied 
.it Kiilgswnod Si hool, Hath, .md liniilv (ollege, 

( mibiidge Xfbiw.uds he hi Id <1 post .is assistant 
lei^tniii at liu Linviisitv College ol W.des, Vbeivsl- 
w V I !i , he also did 1 1 si ,n i h w m k m ph v su s at the 
r .1 V end Is h I .d uu .1 1 01 \ , ( .mil >1 u I gi . n lu h 1 the di I'c'c t ion 
ol Sn I I I lioinsoii, .md w.ii ni ih.iige of lord 
Lilv tliswooil's phvsiial l.iboi.i(o]\ ,ii Kenfrt'w In 
Oilobii i<k) 3 Hr Mill! w.is .qipomtul lo ,1 post 111 
till ])hvsiis dep.ntiiuiil ol Kne, s (ollege, Loiidmi, 
while .illei Ixingleituni Im s(,,ni ve.us helollowed 
his I hii I theie (I’lol (' (. D.iil^l.tl (o the phvsus 

dep.iiinunt m l•.dlnbu^Jh In the ionise ol Ins 
caieei Di Mien has had .1 v.iiied e\penenie of the 
te.ielmig *11 phvsus, and he li.is m.ide some* not .^ble 
( onti ibiitions to the si u nl ilu lilemtme oi the subject. 

'I'm lollowing D.nh.unenl.iiv i .mdidates foi nm- 
veisitv coiistit iieili ii s h.ive been ri'tnrned iniopposi'd 
-Siotland I) M‘( mg (ow.m (XI ), Sii Henry 

('1.11k (L ). and Sir (.eoige Dei rv (L) ( hieen's, 

Delta St . Sii \N ilhani W hala (I ) Sir Ceoige Derry 
Ls the onlv new member iiom these two imistiUiencies. 
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Calendar of Industrial Pioneers. Societies and Academies. 


November 12, 1902. William Henry Barlow died. — 
Appointed pimcipal engineer of the Midland Railway 
in 1844, when tliirty-two years of age, Jiarlow laid 
out tlie line from London to Jfedford and was re- 
.sponsible for St. Pancias Station lie was also 
concerned witli the C'hfton Suspension Bridge, the 
second TayJhidge, and tlie Lorth Bridge, lie was 
widely known foi iiis scientific investigations of 
archc.s and beams, and in 1868 was made one of the 
committee apjiomted to investigate the applicability 
ot .steel to stiiictiirts He was a \ ice-picsident of 
tlie Royal Society, and in t 87<> 80 president of the 
Institution of ( nil Lingineeis 

November 13, 1903. Josiah Vavasseur died. — 

One ot tli(' i Imi oidnaiui* eiigmems ol last century, 
\’avasseur iincMited m 1800 tlie (opjier rotating ring 
Ol band for jiioieitik's ol bieei h-Ioadmg guns, and 
subseipiently did imj^oitant woik on the construction 
of bmlt up steil guns and on hvdiaulic mountings 
In the \\ivass(Mii mounting ot 1877. tlu' recoil w.is 
tor the tirsl time scu ntihcally (ontiollcd by hylniuhc 
bulfcrs h.iving a uniloim n'sistame I'lic London 
Oidiiaiice Works which In* loundi'd was m 1883 
iiK'rgf'd III those of \i mstrong’s at hdswick 

November 14, 1830. Heniy Bell died .- -1 he lore- 
most pioneer ol tlie stisimboat m Jbirope, Bell, who 
w<is born .it 'I oi [ihu hen, Jauhthgou shire, on Ajiril 7, 
17(17, W.IS a])j)icuti{ ed as a stone ni.ison but <ittcr- 
wards became a slupw light and builder In 1808 he 
became piopiictor ot a hotel and baths at Helens- 
burgh on the ( l\(le and 111 iSi 1 oideieil the ('onu't 
In August 1812 this little (r.ilt bf'gan running 
bctwTcn (ilasgow .I'ul Ciiecudt k, .ind horn this dates 
the beginning ot sti.ini naxig.itioii in luirope TIu' 
vessel was wiecki'd 111 1820, but tlu' engine was s.ihed 
and IS piescrved in tlie Science .Museum at South 
Kensington. 

November 14, 1905. Robert Whitehead died. 
The inventor ot the .iiitomobih' toipedo, \Vhitehc:id 
made ]iis lirst toi]icflo in iS(>(4 while holding a position 
in an engiiu'cimg wairks at Fiiime rakcii up first 
m i8()8 by the Austnan N’a\>, expeiiments wme 
carried out at Sheerness 111 1870 and soon .iftcrw.irds 
the torpedo wms adojited b) the ihitish and other 
(io\ ernments 

November 15, 1839. William Murdock died. — 
Known ])nTU ip.ill\' for ins discovery ol lighting b) 
coal gas and .is the oiigin.itor of a great industry, 
which in (ireat Biit.im alone ( oiisunies .some 22, 000, Coo 
tons of coal per .iiinuni, Murdock w.is lor many 
years the right-h.ind man of Boulton and Watt He 
was tirst em])love<l by tiiein m 1777, nnd w.assdnt 
to Cornwall to eiei.t sle.im engine's In his liousc.it 
Redruth 111 1781 he ('xpeiiuieiited with a sm.ill 

locomotive and m 1702 lighted his house by gas 
Ho was also a pioneer m the liansmission of power 
by comjircssed .111. 

November 16, 1911. Engelbert Arnold died. 
notable contiibutor to tlie literature of ch'ctiical 
engineering, Arnold, alter studying at Ziiricli, engaged 
in ])ractical wajrk in Russia loir <i short time he w'^as 
engiiu'cr to the Oeihkoii works in Swit/.erland and 
froi'A 1894 to 1911 held a chair at the Institute of 
Technology at Karlsiiihe. 

November 18, 1814. William Jessop died. Trained 
as a civil engineer under Smeaton, Jessop was em- 
ployed on some of the Iciighsh canals, i oinjileted 
the West India Docks and constructed a railway in 
Surrey which was the hrst opened to the public m 
the South of England K- C. S. 
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London. 

Royal Society, Noveiy^bcr 2.- Sir Charles Sherring- 
ton, president, in the chair. — Lord Rayleigh : Polarisa- 
tion of the light scattered by mercuiy vapour near 
the resonance periodicity White light scattered at 
right <inglcs by dense mercury vapour is to a first 

a] )pro.vimation com])letely polarised. Ultra-violet 

radiation of the mercury sjiectrum line when 

examined immediately it enteis nu-rcury \'apour m 
an exhausted vessel at room tempciature, gives a 
scattered ladiatioii wlucli is slightly though de- 
hmtely polansed This polansulioii li;is been ob- 
served to mcre.ist' as the beam is iilten'd by jicnetra- 
tioii ot a coiisidcruble dejith ot vapour After 
jx'uettation ol 27-5 cm. ot va])oui tlu' vve.ikor 
polansed image liad f)0 per cent oiil) of the intensity 
ol the stronger one, insti'ad of 90 [ler cent as at 
hist 'I he i.uhation n'lnovTd by 1he hitiatioii 

apjX'.irs to lie wilhiii .1 speclr.ii laugi' ot ubout 1/100 
Angst loin —-(V 1 ’ Thomson The sc.itti'niig of 

hydiogcii positive lavs and the existence ol a 
poweitul held ot loice m the h\drogen molecule. 
At a pressiiri' ol less than i/ioo mm , iivdrogcn 
positivi' lays ol 10,000 volts me.in eiu'igv sutfer 
coiisideiable small-.mglc sc.iUeimg m .1 dist.nici' of 
15 cm 'I'liis scatb'img is 10-20 Imu's gieap'r lhaii 
would be exjieded on tlieoietUril gnnmds 'J liaie 
must, IlieiefoK', be a lieUl of foice 111 the liuliogcn 
mold uU' at disl.iiices ol the older ot fium a 

lUKh'iis vvhuh IS miuh stronger tli.in would b(' 
expected from tlie m\eise sipuiie law .\ subsidiriry 
expeiimeiit throws .gieat doubt on Chmiiie and 
Koemgsberger's " Slossstiahlcn ” H D Smyth 
A new method lor sliidymg loni/mg jiotenli.ils 
Posilivc r.iy anahsis is used lo study thi' 10ns ])ro- 
diued in a' gas or vaiioiir by tlii' impact of slow- 
speed eld lions ot known I'licrgy '1 his rcipiiies 
that the (h'Usity ol g<is be consuler.ible where ihr 
ciK'igv ol the miidcting I'lectrons is knowm, .ind as 
small .IS possible where the ('iieigy condilions .lU' 
not known lii the ( .isi' of meuitiv sui Ii .1 locahs.i- 
liou ol v'aj)oui dcusily w.is obtanu'd b) using a 
uuidirectiou.il mold ular stre.im similar to tli.u 
cui])lo>dl ill a men Illy dillusioii piitU]) Ions wcu' 
imidueed by eldtious from a hot hl.imciit, .iiul attci 
acccler.itioii b\ a kirgi' (‘iectru tield wen' an.il\sc<l 

b) a iii.ignetie held lii this way the v.iliies of ana 
were determined a])pioxiiii.itc’> i'he ('\[K‘1 mu iits 
on iiurcuiy indicate tlie formation ol double iliaigid 
ions .it K) I 2 volts The seru's U'latioiis ot tlu' 
enhanced spectrum of mricury .irc not known, but 
au.ilogy with zim and c.ulmium suggests .111 estiin.ite 
m agiccmeiit wath tlic .ibovc v.ihu- Tlu' lonchisioii 
is that the doulile 10ns loruu'd at this voltage .in' 
the result ol two lupiacts Expeiimeiits at higlu'i 
volt.igi's mdic.ite lormali(»n by single' impacts .iloie 
highly chaiged ions wTre iircsi'iil m siu h siii.ilt 
c|u. in titles as to m.ike their ideiitihcatiou uncertain 
evu'ii at voltages as liigh as hvi' hunclrd! It w.is 
also im])C)ssil)le to identity a singly charged dialoniu 
molecule --T Backhurst . V.iiiatum of the inti'usily 
ot reflected X-r.idi.ition vvitli the temperature ot llu' 
cryst.il Ceuer.il agreement only is lound with the 
theories ol C (1 J ),irwm .ind P Debye. Aliimmiiim 
Very marked dci rease in mteiisity w.is observed 
with rise of lem])er<'itun', and f.iir agreement with 
P. Debve’.s tlieory obt.niicd for the (100) and (222) 
specti.i Carborundum A special fuinace w.n 
constructed for lenpieratiires uj) to 9(10'" C and u" 
deterioration of the crystal w.is observed. I h( 
decrease m intensity with rise ol temperature wa- 
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much greater for the higher-order spectra, and different 
curves were obtained for the Ka (333) and K/i (3:^3) 
spectra. Grapliite : Only for the cleavage-plane 
reflection was it possible to obtain a definite tem- 
perature-intensity curve, and for the direction 
perpendicular to this plane* an uniisiiallv high co- 
efficient of expansion was measured Diamond 
No decrease in intensity vas found that could lie 
measured with certainty, and a very small thermal 
agitation would be expet led on account of the 
diamond strut tine’s gnsit stiength Ruby and 
sapphire ■ An anom.iloiis (dfet.t was obseived, since 
the decrease of intensity of the (iii) s])tclia was 
greater than that of the {111) This may be coni- 
])lctely explained liy assuming that the .tfoms t»l 
the aluminium pair remain m coiifad and do not 
shaic 111 the cx])ansion of the hitlne-S Datta 
The absorption sjictlrum ol potassium \a])(nii I Ik' 
])rnuipal seiU's liiU's up to m 42 have Ixsai ol>sti\ed 
as absoiption lines and then wax e-huigths at(iirattl\ 
measured The senes etpiation show's satisl.u torx 
agieement between Die observed and the (alttil.iled 
xahu's, with th(' ex( ejitioii ol (hwi.itions loi the Iasi 
few lines, tor which a ])ossible exjilrniation has betui 
given The first seven membt'is ol Die stiics have 
been resolvi'd into tlieir components Resides the 
absoiption of tlu' lines ol the j)nnci)).d senes, new 
lines liave been lonnd to lie absoibed at higher 
in-f'ssiires, winch seem to liave no ( orn sjiondi’m e 
with th(‘ Known lines in IIk' (miission spfi Irum i lu* 
combination lines i‘;-2(/an(l is-p/ have Ina'ii found 
to be absoibed, the first a^ a p.nr, conlnming the 
jiresi'Tue^ of a satellite to tin* lines of the dillusi' 
series Their aiiptsaianee in the .ibsorption spectnim 
gives distiTKt evideini' of contradulion ol the 
.seleetuai pnnLi]il(‘ - K K Ramanathan 'I'lu' 
molecular seattenng of light in vajiouis and in 
liquids and its lelation to the opalesi mn obseived 
in the critical state 'I'lina' mst.inces ol light s. .itti 1- 
ing by homogeneous media are known -ofi.di'si cm e 
near critical point, seattenng of light In gases, and 
scattering of light by litpiids iv\])cnmenls on 
seattenng of light by ethci, m vapour .iiid Inpiid 
phases, at dilfenuit tcmpei.itiires fiom yV’ ( u]) to 

cntiial temperature njt <>' •md m gaseous phase 
from 193 6° to 217’, giv'c lesiilts in accoid with the 
h.mstein-Smohichowski fonnula and not with the 
Rayleigh law Tlie Iniisteni-SinoInchowsKi loiiniil.i 
’s inapplu able in uuiucduite iieit'Jihou) /uyul ol cntiial 
point file scatter'd light is marki.dlv Ics-, blue 
lu're hollowing the theoretical work ot ( triistein 
and /einikc, from ma\mnini value of iiiteiisitv (»l 
scattered light tlii' value of <, r.idius ol <iclion of 
ethei molecule, is deduced to be | ()X 10 dii 
bight scatlercd at right angles to imidmit beam is 
imperfectly polarised, ratio ol we.ilc (onqioncnt to 
stiong IS {hroiighout nearlv n2 ]iei cent , 111 case ol 
v<i])ou], while in lase oJ h(|uuls, i.ifiu is iS ptT (enl 
at ordinary tempi'ratuies, n'liiaining (onstani till 
about 120' and then falling oil to .iboiit 1 2 per 
lent .it critic.i] jujint Theie is no ch.ingi' of ini- 
perlection ol poLinsation on ji.issing thiougli i ntical 
point ( orieclion due to fins in Die e\j)U's''ion foi 
mti'iisity of seatten'd light is givim 

PVHIS 

Academy of Sciences, Uctobei i() --.M VIbin 
Haller in the chair — 'hhe ])resident annoiiiiK'd the 
death of F P A Partner, i orrespondant Joi the 
section of chemistry ~ Haiince Hamy . The «alc ula- 
tion of a double inti'gral which occurs in the thcoiy 
of the diffraction ot solar images by a rc'ct.ingular 
slit — An. Bilimovitch : The lines of inertia on a 
surface. — Ed. Le Danois : J'hc hydrology ol the 
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North Atlantic. It is considered that the name* 
Gulf Stream should be restricted to Die return cm rent 
from the equatorial region. The variations in tem- 
perature and salinity ot the surf, ice water are due to 
a seasonal phenomenon and not to ramilications of 
the (riilf (uirent.— C. Raveau : Demonstration of 
hrcsncl’s law ol .etlum diitt, without reference to 
the relativity ol time and spaci' Andre Guilbert : 
'rile lalculation of the atti.ution ot electio-magnets. 

-Maiirue Curie. 'I'he leli.utivi' iiuhtcs of the 
phosphorescent sulphides 1 he lelraitue indues 
of ])hosphores( cut sulphides o| (.aluiiin, stronliuni, 
b.irmni, and /iiu •h avc' bet'll me.isiiied diiecll\’ liy 
Die observ ,itu»n uiidei Die mnioaojic ot paificles 
ol the sulphides in .1 ti.uisp.uent homogeneous litpiid 
of the same leli.utive mdi'\ 'I he values lound 
differ coiisitler.tbly tioin the stpi.ire loof ot the 
dieleitiK taji.uity .ind lend no siippoit to tlu' thi'oiy 
of P IFn.iid P j Simon ,ind I Zivy '1 lit' 

iieutialis.if ion ot tait.iiu at id bv ['otasli in jueseiice 
ol the t hlotides ol the .dk.iliiie e.irfhs In the 

pieseiu (' ot t'.ik Him (or b.ii lum) t liloi itle, t lu' I it i .it ion 
of tait.iru ,u ul letpmes the s.inu' volume ol taiislic 
pot.ish sohilion lor nt iiti.disa I k m with eilhti mt'lhyl 
oiangt' ttr jdieiiolplith.ilhn .is mdicaloi -.\Ibert 

Perrier .iiitl P de Mandrot I he iKisticity aiul 
s\mmeti\ ol tpi.iil/ .it high tempei.itures Flat 

jil.itt's weie (III lioni tpi.iit/ trvsi.ils in tour 
diiettioiis .ilong lilt' bin.iiv anti It'iiiiiv axes, 
then 111 Iwo diiti lions iitamal to the bm.tiv axis 
lht'([uait/ plait's wt It. woiKed willioplit.d prt'tisitm 
and the Ikxuit's t.iusetl bv a lo.id <it (lit' cenlrt' 
di'termiiif'tl It)!' tt'inpei.it tiit's i.iiiging lioiu 18’ (' to 
ii|o’,( 'lluie is ,i lapitl ih.iiigt' 111 tht' v.dne ol 
\'oung’s nitKliilus .it •)7(» ' ( , .1 use til i mtie.ising 
tlu' niotliiliis to thiee times it-, v.iliit \ime Azam 
I he oiigin .ind piocess ol loim.ilion ol the soils ,it 
the Ihigiie — j(.in Mascart I lit' pitijioi I ion of 
siucesses 111 we.iDu'r jiredit tion 'I he t[iiestion .is to 
wliat constilules .1 siutessliil wi.ither predution is 
discussed, .ind it is pomft'ti out tli.d man^’ predictions 
,ue tot) v.iguelv dtawn and t'ovti too ni.my ]U)ssi- 
bilitu's Jt tht' foM't.'ist Is diawn 111 prc'tist' terms, 
wt'.ithcr piedii tioii m.iy bt' toiuideied satisl.ii tory 
it till' piojioitioii of suit esses is moie tlian <)0 ]ier 
I'enI — J* Bugnon '1 lu' s\stem.itu ])osition of the 
Puphoibi.ice.L I Beauverie I lit' “t ntical ])criod 

of wheat ” -P Blannghem \ steiile hybiid of 

spell ,ind i\c .Vdiieii D.ivy de Virville and Fcinand 
Obaton ( )bsei v .itions and expt'i imeiits on ephi'ineral 
lloweis Light h.is no .iction ttii fht' o])('ning or 
(losing ol the loioll.i in ejiheniei.d tlowers, .ind 
hygroinctnc state has ,i vt'rv slight mlliieiice 'Hit' 
tempt'iMiure is the mam t.u Itu ni Duse movements. 

Male Bndol ,ind Mile Mark' Braecke Khin.inthme 
a^d .iiicnbiiu' Khin.inlhine is impure aiiciibine. 
Ivhiiianthme was extiai ted liy 1 udwig trom the 
seeds ol h'hnnuithus f Vis/u-ga//,’, .md .luciibme was 
discov fit'll bv Pouii[Lielot .intl llciissev' m the seeds 
ol .li/rtf/ni jafiomru KhmaiiDiine is reg.irdcd by 
the aiitliois as a imxturc of sacihaiost' .mtl antnbmc, 
and cxpcimieiilal d.it.i are given m support of this 
view - Fred VRs The van. Dions of Die hvdrogen 
ion concenti.Dion m tlu' lu'ighbtairlutod ot eggs 
imdeigomg division — J Legendre 1 he liophit role 
of birds ,as leganls the eiiliunes huilher studies on 
the p.iit pla\ed by doinestk iinimals aiuf births m 
the juotcction oJ 111. m ag.imst insects (('iilcx, Stego- 
myi.i) — P.iul Wintrebert • Moveiiient wiDiout nerve 
and nervous movement ot the t'mbrvos of Jhiia - - 
\ Gruvel 'I'vvo species ot lobsfei tiom the coasts 
ot lndo-C'lim,i — J Dumas ami D Combiesco : 
Dy.scnteiic inloxicalioii t)f flit' i.ibbit and cholera 
intoxication ol the gume.i-pig by mgt'stion of soluble 
dysenteric and cholcia toxins. 
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.Iuiiin.il ol the ui Iiii|nTial IniXiiMlv ul 'IdkMi 

Vu| IJ, Art .! Okulnmsdi, I iit( ImiiU'Mi ill r liwittiiiiiii'.i In In 

l.ilum \ nil Har^|lll^.l Nakariu I’p 'ii I Vt m ii \ ul H, \rf I 

tiuiii tin I iiiH 1 Mi|..a-.hiiii) n| .nnl sliiniu^.i lU 

Mifajiro ^uk«)s.l^la I’l' ‘no. mu' i; i.I.iIi-. ') jn mm \<>I il, 

'll -I On ^iiliii .i i)iaii( I I r shw iti I riiil.i'l-. \Mtli a Nnt( on tin 

I’ai.illi li'iii III thill On.liilnitiuii in riiii.|ii' in<l l.ip.in il\ 'Jnkiii 

Kiliiii.iki l•|',7lll pliti Jill Mil (Inkiu liiiiMrial I ni- 

M Mit\ , Mill ii/i n ( u 1 111 I 

IMiilo^i i|ilin a I 'I MU' ii t mils nl I 111 l\n\ a) ^<m n t \ ut l.uinlun s,iins 
(’■.'ll'] nil 'I 111 r.rn iliim IM.ii I s Ml till III lt\ in .lull, siliiiiiilt 
l’|i IT'idds (Lmiilun II iiiisnii .mil ''niis I til ) 

\i fi's lie la Sill II |i ||il\iin|iii ill s Si K lilt s *,al nil lit s idh s, smoii 
■ "‘ini' 111' 'll! n'l III , 111 an I" SI pit iiiliii' rdii .1 \iniiliilil I" J’aitii' 

•’I' -!(>(, I ,,'i ( V.iiaii II It s, nil’ll, mill I 1 1 ( n ) 

liiillitin ol till \iiiiiii III Mnsi nin ut ^llnl.ll llistiir\, \ u| 

I" I III' I III iiiiiutiii \|ip.iiatus Ml 1 1 It nil I'liiiiillM nnl Maiiiinal- 
liki Kiptlh's |l\ \liiiil slii’iwMMil Kmiiii r I'p ") 1 7 -(i(l 0 , |il iti s 
- ' ■ Ki ( Ni w ^ I ii k \ Mil I II I II M iis( iini ul \ it ni.il llistiirN ) 

t uiit riliiitiuiis tiuin tin ,li th ismii I'Ii\ n .iI I ihuratun, limn llii' 

^ out Hia|i liiismn Lliitni.il I .ilmi itm \ , .nnl limn i u||i ai,'in‘s ,inil 
I mini I Sfiiili iits ill ilii all il III I'luli ssMi Lilwin Hi rlx-il It. ill lor I In- 
V.ir I'lJI \ m 1 I •, ( imp i>.'nl) (t anil»iiil>.M M.iss II, maul 

I lllM’ISitN I’ll ss ) 

I lie 1 list i( 111 mil ut I imI |,iiudiitis Ijiviiii i iini' \lis||,ii ts pmii.iit'l 
limn till' Oiiinnt I’limiluil |,iii i.itnic u| I naiin 1 1 iiiiT ami Xpplu'il 
.Si II nil , piililislinl miuiilc till I nit, ik.Kiiiu|lum \< w s,.| p s, \u It. 
Oiliitiir lalilul li\ \\ i Sin ir I’p I7t> (l.uinlmi InMitiilmn 
ul < n il I'liiuin, I’is ) 

Uipul'lna \iaiiiliiii MniiOiim ,1, nltni.i dn li .N.iil'in 

oil, Ilia Al, It uin|nL;n .1 \.i, luiiil l.a AlaMiniil, la i.nli.ii ii'iii siil.n in 
1 11 , 111 \ I’, till iM , 1 , I'mii, \ , I ist.nlu il, i In iiipu iniimlial I’m II II 
< l.i\ tun V (iiiilli rum lluviiiark I’p 1.^ (Itinims \iiis) 

ll.iplimt aniiinl siu Id.il ,|i I ol,si i\almi,’ .|,- I’aii's lunii I, inn,,’ 
I'L'l I’ar M It Itaill. 111,1 I'p (A (I’aiis Impi N itiunala ) 

(iniul.i Iti’iMitnu'iit ul Minis Minis Iti.nnli N,> A4'» lt<spml 
nil stun till il Mat, ’ 11,1 Is aloim tin s| |m\m, m i> ItiM’i, In t\\i , n Pit’s, ,ilt, 
Oiil , .nnl 1.1, Inn,’, t^ii, li\ .lus,)(|i |\,,>1,‘ ,nnl I, Il,’l>,’i <,>!,’ P|i 
1 1'l I .11) plat, s I t in.ijis (Otlaw.i ) 

A( illmiiaktt.i,!, Isi r i iiU'ilt ,\ ,1, t Ai,nsk,’ M, t,’,,r,ilui'isk, 

liistitiitt ArL'.nn’ 1!7. I'lJl I’p \iii 7'., 17 Jumps (Kiistiania 

Jl \s, in’liuiiu iiml ( ,1 ) h no kl 

.1. lilt Inn II ,lis ^ur^s('t'ls‘ Ill'll M, li i)i,)l,(ui^,i imn Institnis tin I'lJl 
I’l' M I 171 ( K ! 1st i.ini.i (il nikihl n’nl Sun ) 

_ I'li’lil Miismiiii Ml Naliii.il II sf,,i\ Pnhli, .limn JK), /.uu|,>i'i, .il 
Si’rifs, \ m| |u^ \ii, { (J.nii,' ltd, Is frmn Nmlli-w, st, in V, luyiiila 
lt\ W II OsiiMMil mil It CuiiuM'i I’p 17-lH (tlni.ittu) 

Animal ('imli’n m o ot tin I niMisitnsMt (iii’.it Itiitnn.nnl Inlainl, 
P'JJ Alnnluiil l{,|im| ut I’lu, ,’, ,linus Pp ,tJ (l.dniluii I m- 

O’lsilics Itiiic.ni Ml tin Itiitish I’niipiii’ ) Is 

Ni’iHmtl.mtt.iUi’ls, I 1 Niiitr,. dljtt a\ ,1, t Amsk, M, ti uruluk’iskn 

liistitiil AIiili|(’|\a’iiln r. Maksinia oi,' Miniin.i I’]) wi ’ \i ' ,S'} ' 

PJ pl.iti’s-i J iiMiis (Ktisti.nn.i 11 As, In Imna .111,1 ( M ) (,()()kr 
^t.iln of llliniiis Dnpartnii Tit <>1 It, I’lstr.ilmii ami lalm.itmn 
IliMsimi ut fii(| A’.itiii.il Jlist(,r\ siiiM’v Itnlli’lin \ ul It, Ail 11 

I, Ill’s! Jiisi’itsin Uliimis 1 'I'll,’ siil'lainiU o* lilliiplnlin.i' ( l)ii>|i'ia, 

Knnih AKimiiwnl.n) Its J K Mall,., li I’l. 'tl.'.-’if.J Itnil, tin 
^"1 I I. -Alt 1,7 '|ln> Sill, ill Itiittmii .nnl sliur,’ F.niiia ut tin’ Mnlilk 

.nnl Jaiui’i llliimis Uisn ami its ('i.nmitim.' L.ikts, ( 'liilln utli,’ l(j 
('r.ntun , its A .ilii.itimi , its smii, I’s ol I’uml snpph . .nnl its l{»’ki(iMii 
to 111,' l''isln’is ll\ H 1', Itn h.inlsun P|) tt.t-.JJ Itnllntiii Aul 
It All 1() An la uliian .il sill M \ Ml 111,’ Pr.iiiii A , a, I iHun ut lllim.is 

II (' s.niipsMii Pp ',j;.",7s pl.il, - l.s 77 Itiillilin, Aul It, 

AO 1 I'll,' (lull ml Ilml' ,.1 .m lllim,i-. siinnn, i Its " \ I'oil.i’s 
A O Oiu's p|. s ,1 p|.,t,s P.ulli tin. A ol II, Art J l>i^- 

trilnition ut til, hi, sli-u,ili i spun.^, ^ ,>| . Ninth Ann in .i lt\ I’ spiitli 
P|i 'i-JJ ( I I li.ni.i 111 ) 

lii'piililn .1 Ai'.'i nlin.i Minisi,n,i <1, Aaiunlliin ,1, l.i N.nn'm 
(tlliiiM M, t,'ur,iluj_'ii i .N, I, I, Ill'll I , Is ( ,,11, In nail's lisp ip | Atkintn,) 

‘^arinlii’tf lim L, \ 1, Mas Oi, a,l m ,1, 1 si,r iliii.nit, ,1 

'iraim I’m |; (' Mms^iii.iii P|i Jf> (P>m iius Aids) 

I nniisits 111 l.mnlmi I ptsii its ( ull, u, (.ilinilii, s,.,.s|fln 
l')J..’ I'lJ.J l’i> Iwiii 11(1 l\i\-i Iwwiii tluinlmi I'nlui .nnl 

I i.im is ) 

Aniiiinit’ il, I' A, nil iiiH llu\ ,1, ,1, s, p n, , s, ,1, s 1,, ttns ,1 ,1, s I 

Pa . 11 , Alls ill I'.ilvnpi, I'lJJ ,s,s .niii.’i Pp IJI JO') pk,l,s 

(I'.riiMlhs AI l.nmrtin M ll,i\,/» 

Aliiiistis < 1 , A n'l I, iilfiir, In'i’t ('mIiuii His, mli Ituml s,iMnil 
Animal U(|imt, loJi Pp \\i ‘ Jn i ((',ii,t i,m\, inni, nr I’lihli,., 

tmn-, Ollli, ) 17 p )■ 

Itiilliflli ul th, \i,i,in,n, Miismiiii ul A.ilni ,1 IIisImm A,, I 17 

111 III, Pr, il.’i, , , 10 -, |ji, mil 1,1 Ants |;\ I P„i|iii,i, Pp ^71- 

:!l Aul 17, 1 A Animn tliMi Dim r.i H, htmiH I,, th, PlanlAAml.l 

l’i\ .1 111 1 ) 11,11 it Pp 5 1 t-7,s ! A’ul 1 ,, A 'III,' An it,ini\ ul , 1 il nil 
PI. nils iimii till’ It, Ipi in ( unau, vs it II sp, , I il Isidnn,, luAlsimiiu- 
I'liMisiii Its I AA links J’p ,s,-i,ji Aul 1. Al N,.t,sm, ,1 

(ulliitmn in W'csl Atiniii Msi in, , upliil, s Its A\ Al V nin Pp 
(,J,i-()i() Aul 17 All Kissluth, Omi, i.i iml snha. Ill ra ul Anl-, 

I!' \A M AAlmlii Pi> ()tl-7l(i Aul 17, A III A ss ii,>ns inn 

J. isl ul tin Ants Ml the Lthmpi.in i;i’,.;mn Its W M A\ h, i h i 1\ 

A ^simnsini, list ,,i ih,’ Ants mI th, M.il.i" iss Hiamn Pn A\ Al 
AA hi’i’l, r I’j, 711-107 > (V, s\ A mk ) 

.l.im.ii,,i Annii.il Hipmt ut Ih, I), ii.olnn nt ul Aj/riMilIm, Im 
till’ A car I’lnh’il ilst On,’, mhnr J'UI Pp 4 1 ( h'lnastmi, .l.mi.n, a ) 

''tmlii’s Mil fhn ( 's , iMsImiiatoiis ItiSM/u.i Its !■ (aim iiml |{ S 

II isshi (Nm k'n.in lln Pun M'ilin«s ut tin* I iiitnil Sl.ilis 

Natmn.il Allis, ’Mill, A’, il (.1, Art ‘JJ ) I’p 1()(J ' JH pl.it, -s (Waslnna- 

tmi (;,is,'yiiiH'Mt Piinlini' ( )llh t 
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Diary of Societies. 

MOSDA r, NoVKMHKK Vi 

lloA'Af, So, iLT\ o].’ Aiirs, nt 8 — J Sliitnr Tho htrand ami tlio 
Aih.ljiln III Am u-nt 'I urn s 
J',\ToMol,o(.U'Vl so, ii''iA OF l.oMioN, at s 

SIKMAoKs’ INS'1 1 1 1 'I inN, at .S m’' " Cl.ok. J’M’sIillMlt lal Opi’lllllH 

A,l,lr,ss 

IliiA SI. (Jl iHiitsi'iid \i, stpinv (,it rulMii 11 . ill), ill S'io— Coin- 
inaml, I I' \A il,l rhcAAmknl' I'ii, truest” 

Tt'E^n I r, Nu\ itsim it I I 

Hma SI, lluitri, ( ITI KM, So, IMS it ! -D? II AV.in'i 1 I’li,’ CMlmir-, 

III I’ Imssi’is .mil I riiils (Al.isti Is All nimi.il l.iitiiii’I 

ISSI'ITI llO_N 1 ) 1 ' Pi IKlII.hl SI 1 1 I USOI III. IMS (,it Hms.iI smi I, fs Ml Alts), 

at 7 

iNsriiiii.ni’ Msium I’.m.im H(S. Im , ,it (> 'to - .1 st,'inhi il 'I'lu' 
Iss, lint Kill Ml III,’ N,ih, I Oils, 'I I in„'im’ (I’.ot I ) 
tji'i K) IT All, itiis, oi’i, M, ( i.i Jl, .it 7 to l)i K .1 l.iultmil Tilt’ 

CstMliias fit (hliSSlh 

it It SII.N SlIMt I’.NI.IM I I’.lMl S,M u rs (lt Hms.iI Smuts ul Ails), 
its Hi purls Mil Pi,ia|, ilniina Ih, A .1, .0 imi .onl l),’S i Imiimi, nts 
III l..oiips ,iml lai'liiiiia A|ipliam,' 

Hos SI. Pii,M,)(ii: vi'iiK SO, ii.'i’s ,ii (iKisr P.kiimv .it 7 -.1 (' 

Kiiiailmi I’iXpi’i oiii nts mi Ih,’ 'r,>nsil, Slo’uu'th ul (ol.ilim .nnl 

O, l.il on -|, lls , (iis. iissimi ,it 111 ,’ H, suits ,is 1 1, ,0 oil: mi th,’ stim 1 111,’ 
,)l (!,l,itin,’ SMili I Nut, mi Ih, l.s,iliilmn ul Hnal hs Onkitin,’ 
ssh, It , \p.nnlim,' in AA'.ili’i Is ( H lln km. 01 H.ipnl sulplmimj' 
Ml Itomml,’ I’lints 'r,>nim4 ssil h ( ..is, s nisi, .i,l ,»l hi,ini,ls , Inaithi’r 
ssith I I ),‘nmns| 1 it mil ,il lln Milhmls i iiiplusnil I) Nmtliill- 
L I Hill Plmlmiili luaMplis in t ulmir nimmti d to I’sliihit 1 li imtiiii' 
'I lilts 

W'l'HShSI) I r, AuSl MKl K 17 

Uov M. All, uus, di’i, \i s, MIMS, ,nS (' Itn, k OkiO’ 'Itnl riumlinii 
III All, IMS, ,ipi' lllnimn limn Oi <' Snn.'ci 'I'h,' l iist A|, 1 |i,oii, ,il 
All, I, tl, Mil, -Pi,il O s Ihip.n rin O, , m 1, m n .onl sianlin.onn 

,il .1 I hiol ('mill n 111,’ A 1, imln in I’aminintnii I’lut 

It I, (th.ili.i III, Sp.'iiitl, in, (’ ul I’txli.i (',mti.i, till A’.n imli s m 

Pillillili I Ilf III I illlillllniil 

Uo\ St, so(i|.,is Oh Aims, .n s lir s Smith 'I’lin Aillmi ut tin’ 

Hill, I 111 Pipci Al.ikma Willi spui.il Hi II H III (' tn I hn Till Ml s ul 
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Technical Institutions and the Board of 
Education. 

T he Bii.ird ol I'mliK ation has a ('irriilar (1286) 
lor the jniriHise nl dehiiinLi full- tune loai'hing 
senite within the tneaninu of the Si hool Teai hers 
(Supeiaiiniiatioii) Ait. 'I'he I.o.iid apjients to find 
nun h diliii lilt s in didinini; hdl-tiini' le.uhiiiL; sersn.e— 
diltii lilts sshiih would not he sh.iiid. we ihmk. hs' the 
.ivei;i';e 1. is in. in • 

It ssoiild SCI Ml to iis ih.it ihcie .ne two (lasses of 
te.K hers those ssho h.ise i hoscn ti.Khine .is their 
jMolcssioti .ind h.ise taki n up lull time .ippointnienls 
under an Edin.itioii Authoiits, .mil those who are 
known <is sisitiii;.; ti-uhiis 01 p.iil liiiu tiMiheis, and 
.itteiid at their i dui .itional luMilulious onls’ ir 
oidei to (oiidiKt the spei i.d loiii is |oi wliuh they 
weie appoiutul (leiiei.dls spi.ikiiej:, the l.illir indi- 
s idu.ils .ue lueinhi is ol some (it hi 1 pi olession .ind w ould 
not expel t to hi lee.iidid .m liill-tmn te.uher.s. 
W’ei.ui hehese that thiie m.is he .1 liw horder line 
i.ises - hut Ihes would he iil.ilisih si is fess^ and 
eai h lase i ould he lousidiied on )(, mints hut 
till l.o.inl ol EdiKcition 01 is ii the 'rii.isius'? 

laiiuot look at the ni.itter 111 this hioad li'dil, .ind 
fills (in ul.ir Is .in .itti lujit^to di fine lull-time te.iihin.i^ 
sdsiK The ( in ul.n iiidiiatis 1h.it llie (jrst essential 
lor reiopnition ot fulltime li.i(hmi; oasKc should he 
a loimal aLUiement helwien emplosii .ind Irm her in 
wImIi should he diails set* out tin n.ituie ol the 
dll til whether t lies' aie ss hull s' of .1 le.11 lima, i har.ieter, 
the extent ol the imploserA < l.iim upon the le.ii her’s 
workme houns, and the n.sti u tions il .ms , put upon the 
em|.)los meiit 

We should base thouahl lli.it .mi h <ui agreement 
would h.ise heen .suHh lent esidemi oi lull-time te.u li- 
hil; sersne just as jt would he sultnunl i s idenee lor 
any jndae or juiy Indeed, it is eseii siilln lent ior 
till lio.ud so f.ii as he.id 01 assist. iiit te.u hers on the 
ordm.irs st.ills ol ekmentais 01 sei ond.it s si hools 
aie (om anid, hut in the lase o! spei i.ihst tern hers and 
ol te.K hers 111 teehnu.d si hools and i olle^es, m.ins of 
sshiih .ire ol imisersits r.ink, “ it will he ni i essars^ to 
lall lor iiilorniatioii as to the .n lual teaehing 
hours as es idenee ot thiir lull-lime eiuplos merit.” 
Te.iiheis III teilmiial si hools and i olleees base a 
ginuine ( .luse lor (ompkimt hi 11 not oiils' heeause 
their apieeineiit lannot he leyardid hs the Hoard as 
sulTieient esideme in itself, hut .ilso he(.<iuse of flic 
nature ot the additional esiiknie to hi demanded. 

Eiill-tiine teiiehini; stisne i (insists essenti.dly of tsvo 
eomponent parts . ai tual tiaehm” hefore a tlas.s, and 
the .subsidiary duties entailed hs .iitu.il tcarhiii”. 'rhe 
proportional value of these components depends, most 



NATURE 


658 

obviously; upon the sul)ject taught, upon the standard 
which IS reached, upon the technicality of the subject, 
and upon tlic experimental preparation involved. 
Tliereiore it would he impossible for the Hoard to make 
any just assessment of the magnitude of the sub- 
sidiary dulKss entailed on a bare return of actual 
teaching hours If the Hoard of Kclucalion is unable 
to accept an ap]iroved agreement as sufficient evidence 
of full-time serxice, then, in justice to the teachers of 
science and technology, it inusl'hace more informa- 
tion than would he given by a mere return c)f actual 
teaching houis. 

'file cm ul.ir indicates tli.it the specific piejiar.ition 
oi lessons (as distinct Irom general study) would be 
regarded as a suhsuharv dntv entailed h\ actual 
teaching; .ind we would {loint out here that teachers of 
science and lechnologv must sjiend a large amount of 
time in keejiing in touch with modern dev'clopments in 
science, and with the even moie ra|)icl and more ex- 
tensivT develo])ments of the apiilicaitioiis of .science to 
industry. 'I'lie time ahsothed to this end e'annot be re- 
garded lairlv as general study of an independent kind ; 
it cannot be considered as dissoe lated from the tea' lung 
service , and it cannot be dc'sc nbed as non essential. 

The teacher ol science and technologv h.is <i claim 
for vcT} speci.d cori'i'leiMlioi^ here, lor, though we are 
prepared to admit that everv tc'acher should and must 
spend time m general slndv .ind should kec-p m touch 
with modern dev elopmeiit.s, )et we cannot be exfiec'ted 
to believe that the time vvl.ich must be sjient in keeping 
up with the development of, lor c'xample, Roman 
history, is comparable with that which must be sjient 
in keeping m touch with the development ol electrical 
engineering. 

In this connexion we note with ama/.cment that 
according to this circular (clause 7) researcjli work will 
not be regarded as teaching serv ic:e, and the time spent 
in research work would not he counted as teaching 
servucic for the purpose ol the Super.innii.ition Act. 
AVe can only hope that either our reading of the clause 
is wrong or that it has been badly phiased, and doevs 
not express the real intention ol the Hoard. Jf the 
research work referred to is research work w'hich a 
teacher is undertaking on behalf of some firm, and for 
W'hich he is receiving reniuner.ation, then it is quite 
reasonable to regard such work as private work and 
not as teaching service to the State. But if the clause 
means tj;iat all research work will be regarded as non- 
teaching service, then we must protest most emphatic- 
ally in the interests of the State. 

Is it not essential for teachers of science and tei hno- 
logy to give a certain amount of attention to research 
work in order to keep in touch with modern develop- 
ments ? Are there not students doing research^work 
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in many of our technical institutions ? Will the time 
spent by the teachers in these institutions in guiding 
and ’directing that work be regarded as of no service to 
the State ? Surely that clause in the circular has been 
badly phr.ased it is incredible that all research work 
in technical institutions should be banned, by order of 
the Hoard of Ivdiuation ' For m.iny years the value 
of researi'h by teacheis has been impressed upon the 
gov'crning bodies of our i hief technital institutions, 
but if the Hoard holds (hat time spent njion such 
investigations, however stimulating the work may be 
to teacher or pupil, is to be excluded from the 
superannuation .s'dierne as pensionable service, then 
the institutions will be thrown b.i< k to the state they 
were in twenty years ago 

We feel that thi.s ( in ular has bi’cn drawn u\) without 
sufficient consideration of whal is involved in the 
teai hing of scientific and tei hnological sub)e( ts, and 
it would seem that there has not been sufficii'iit regard 
lor the .sjiecial conditions of teachers of siieme .and 
technology in our techiiK al schools and lollcges. 

We aie gl.id to note, however, that the (in ular has 
been .sent out to loc.d authorities, governing bodies, 
and others for their observations, and th.it the Hoaid 
will not arrive at a liii.il demsion as to tin* apjilicatiuii 
of the ])rinci{)les set out until these obseivations have 
been ('onsidered We hope, therefore, to see veiy 
(.oiisiderablc amendment m the final torm ol the 
circular. 


Internal Secretion 

Glands in Health and Disease. Hy 1 )r. H. 1 hirrow’. Pp 
XV -1-218. (New York: E. P. Dutton and Co., 
1922.) n p. 

Internal Secretion and the Ductless Glands. Hy Prof. 
Swale Vincent. Second edition. Pp. xx -1-422. 
(London : E. Arnold and Co., 1922.) 25.'.'. net. 

'^T^HE two books before us have not the same object 
X or scoj)C, but they ajipi'ar etjiially to fulfil the 
purpose intended. On the whole, they may be said, 
along with Sir 1 C. Sharpey Schafer’s “ Endociine 
Organs,” to be the most useful books on the subject m 
the English language, apart from the encydopiedic 
“ Endocrinology ” edited by Llewellys Barker. While 
that of Dr. Harrow is of a somewhat popular nature, 
assuming comparatively little physiological knowledge 
on the part of the reader, Prof. Swale Vincent’s book 
has the more ambitious aim of a scientific presentation 
of the facts definitely known on the subject. This 
latter has therefore rather the character of a work of 
reference, and will be found very useful in this way. 
It is naturally not so easy to read as Dr. Harrow’s book, 
which presents an admirable, connected account of the 
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subject and may be thoroughly recommended to all 
who wish for a critical statement of the problems which 
are attracting so fnuch attention at the present time. 
It is to be hoped that those of us who have been misled 
by the wild reports of marvellous results published m 
the Press will adopt Dr. Harrow’s (aulioiis attiliide 
and assess such reports at their proper value Piol 
Harvey Cushing, as quoted by Dr. Hanow, lemarks • 

“ Nothing will discredit the sulqect so elTeclivelv as 
pseudo-scicntific repoits which find their way into 
advertising leaflets, where, cle\'erly intermixed with 
abstracts from researches of actual value, the adminis- 
tration of pluiiglandular comjiounds is piomiscuoii.sly 
advocated for a multitude of .symptoms, real and 
fictitious. The Lewis Cairoll of \o-day would have 
Alice nibble from a pituitary mushroom in her lelt hand 
and a lutein one in her right hand and [uesto ' She 
is any height desired ! ” 

The title of Dr. 1 farrow’s book, and also to a lessei 
degree that of Prof. Vincent’s, invites some (iituisiu. 
Ihc name “gland ’’ imjilu's to the ])h\ siologisl iu.ug\ 
organs and tissues which ha\e ium turns othei th.in 
that of producing substaiKes foi the purpose of exerting 
a particular ai turn on other organs or tissues w lien tliev 
pass into the blood current 'fliose whiih lonu sali\a 
and also the lymplialu glands may be mentumed It is 
tiue that we might define a gland in a new way and 
say that any organ that piodm-es some siilistame not 
already contained in the blood is entitled to the n.ime 
It would (ondure to acruracy, howev(*r, il the name 
“ gland ” were hinited to those organs able to pour 
out a seciition wlndi can be ('ollectod ami examined- - 
those of “ extern, d .secret ion ” in fact Tn this lase, 
the ductless “glands” would have to be (.died 
“ bodies,” or some similar name, as is indeed fre((uently 
done in speaking of the “ pituitary bod\ ’’ (»r the 

•upia-renal bodies.” The name “ secretion ” itselt 
as applied to the activity of the eudo( nne organs is aLo 
not very saLislactory 

It must be ('oufes.sed that w'e do not jiossrss a reidliy 
gnorl name for these sulistaiu'es wliu h .let a.s “ ( beimcal 
messengers,” foimcd by special tells lor the speei.d 
purpose, if the expiession may be allowed, of jiiodiu- 
ing an effect on another organ or cell when (.irned to 
it by the blood, A slioit word with the me.ming of 
“chemical messenger” is what is wanted When 
Prof. Starling and the present reviewer were engageel 
in investigating the mcehanism ot paiu leatie setTetion, 
we sought in vam lor a word of thi.s kind and wne 
finally obliged to be satisfied with “ hormone,” although 
we felt that it was not exactly wiiat we wished. It has, 
however, come into general use, although its meaning 
as “ setting into activity ” ha.s caused the introduction 
of a number of other names, which might perhaps have 
been avoided. It is to be remembered that a messenger 
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is sent for a special purpose, although he must take the 
road or railway which is in existence. Thus one of our 
hormones in the blood passes hy a number of different 
cells before arriving at that kind which is sensitive to it, 
just as a letter sent b\ post is only receu'ed at that 
house to which it is addressed A definition on the 
lines suggested would e\( hide sui h a ('onstiliient of the 
blood as eaibon tlioxide, (ailed bv (deT a “ par- 
hormone ” (\irbon dioxide would be |)ioduced by all 
ac'tiNc ( ells w bethcr rtic res|)uatoi\ (Ciitie happened to 
be H'Usilivc to It or not ,\ tiam (!he blood) can \ing 
soldiers (I'ai bon dioxide) to a poll lor lorcign scivice 
(the outer .or) might pa k up men at x.irious stations 
(oi!;ans ol the body) thioiigh wlm h it passed. At one 
station llicicmighl be on the plat loim a miiscmaid (the 
Kspii.itorv (cnlndwho gica(l) .idmiM d soldieis She 
would be ex(itc(I bv the jiasSiiga' of llu* tiiiiii, but it 
would scan cl\ J)c laid tb.it thcsoldicis wcic sent for that 
))uiposc. The dcxclopmciit ol llic spcd.il scnsiliility 
ol the rcspuatoiN (cntrc isol(ouis( .mother (juestion. 

While e.K h of the books beloie us is pro\ ided with 
a good ind(‘x, Dr 11 . mow .done gives a list ol original 
woiks, w hail, bow e\ei , does not jii ofess to ( ontam more 
th.in the most important oms ('onsiduing that Piof, 
Vincent's book is espedally valuable foi uleieme, it 
seems unloituii.ite that he has omitted in this serond 
edition the bibla>graj)li) (onL.mied 111 the fust It may 
he putting too gre.it .t burden upon him, but it would 
have bedi ol great seivai* it lie li.al given the titles of 
papers whuh seemed to hiyi to coiitiiiii definite new 
knowledge, rej('< ting those numeious ones whidi liave 
la) re.il v.due. Peril. ips we might ask him t(j ripiint 
in the next edition tlu' oiigiual bibhogi.ijthv, adding to 
It j^apcis whadi appeared up to 11115 and referring to 
Physiolof^ual Abstnu-h lor the sul)se(|uent literature. 
Although many ol the ( urrent text-books of pli\siology 
sene well for the use ol junior students wilhout 
uldeiit'es, it must not be. foigoltin that the more 
.uh.imed of these books are olteii relericd to by 
researdi woikers and teadiers, and inform. ition as to 
thT pkue ot more detailed desiription would greatly 
inrriMse their value. 

'fhe great dillieulty of ex.u t lese.iK'h in the jirolilcms 
dealt with is impressed upon re.ulers of either of the 
liooks belore us. Seiis.itional rejiorts as to the trans- 
plantation of organs fiom one individual to another, or 
evennrom one species to a different one, arc put in their 
proper place It .seems certain that individual char- 
acter-, aif so highly marked, at all events in tfie higher 
mammals, that the only permanent grafting occurs 
when a tissue is taki*n from one part of an individual 
and planted in another pait of the same individual. 
Occasional success has been obtained by L. Loeb 
between closely related persons, brothers lor example. 
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Otherwise tlie alwa).s degenerates sooner or later. 
All the elfeet it has is the tcni])orary addition of just 
tliat aiTKJunt of the spec lal hormone present in the cells 
of the gr.'ft when inserted. This appears to he the only 
basis ol the imu h-talk(‘d-ol transjdantations ot Prof. 
Voronolf, 

That jiart of the snbpit about whidi the evidence is 
most (oidlKtiny is the mtenelatioii of the \aiioiis 
“ du< tless el.mds ’’ Ifotli bool\> dc-al with thi-i in a 
duly (aiitioiis luaunet l‘rol \'mii“nt ;-i\c^ a \<duable 
a((()iiut ol the luoipholouv ol the dillereiit oigaiis and 
tissues Ills \iev\s as to the* natuie ctl llie Iskts ot 
Lannerhans will peihaps not be ^euerally aeiejitcd but 
it must be adiiiifted that he hi ines e,ood cw idem i- 

'I he oul\ ])oiuts m l)i llariow’s l)ook wIikIi unite 
cnluisiu aie (i) the undue impoitame aseiibid to 
adrenaline and to the neiwoiis sxsleiii m the piodm lion 
of wound sho( k we liiid no lelereme' to the tos.eum 
asp{'( t, whieh would semi to be' more ajipiopri.ite to 
the sul)]e'i t matte i , and (2) the leleiem e to the b\e r 
as ■' tlie se at eel i ai bohxdiate im tabohsm in the- bod\ 
in (onneMon with diabetes 'I'lu' xiews ol Tanyh Id 
aie ([noted, but the re\eisibiht\ ol the mtioii ol llie- 
liver en/\ me s is not t.iken into < onsidei atioii It se eins 
to the, lexiewei that this word “metabolism “ is used 
hir too lre(|uentl\ m a loose \pi'' and olten when other 
expressions would eoine) the meaning mm h bettei 
The “ me tabolisiu ” (•! < arboh\ dr.iles, lor example, 
should le 1 ( 1 to the e oinjilete sei le s ol e hemie al e lianm's 
wliK'h take pkiie' lioin the'iinieol the ir int rodue tioii to 
their final diimnation as ciibon dioxide and water 
^\ lieu ineasiiieinents ol the oxxgeii ml, ike .ire made, 
what Is re.ilb done is to deteimme the whole oxidatixe 
piO( esses and should be (ailed “oxidation,’’ not 
“ UH'tabolisin ’’ .Is is ( ommon Simil.irh. x.du.ible 
measurements ot output ol heat ha\e been iii.ide It 
would be mote useful to speak ol smdi de terniiii.itions 
as of heat prodm tarn, not as ol metabolism One also 
hears sometimes ot mere nitrogen estimations m uiiiie 
as “ metabolism ex[)eiiments ’’ However this inav be , 
it is e'eitainlv misle.idmg to smagcst that the li\ e-r is the 
must impoitant jikue of (heiim.il changes m eaibo- 
hydr.iles 'I'he whole pioblem ol diabetes is still m a 
vt'rv luisatislaetorv state May it not be that we h.eve 
given our .ettentioii too mm h to ( haiiges m p.irtie ular 
e'oni]iounds, smh .is glm ose* or l.it, while the lunda- 
mental defee t is a genei.d lailuie in oxid.itive e.ipae itv ^ 
Thus the; pane reatie hormone might be- an oxid.ition- 
proiSioter, possiblv foi glm ose', sim e Ihete is evidem'e 
that the eombuslion of fat .md jaoteiii is inaele([uate 
excejit in the preseiK e of .inel as part of a kind ol e oujiled 
reaction with that of sugar. “ A( idosis ’’ rather than 
“ ketosis ’’ should not now be regarded as the cause ol 
diabetic intoxication^ a.s Prof. Vincent suggests. 
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The multitude of the physiological phenomena con- 
cerned, as well as their practical importance, may serve 
as some excuse for the length of this review . We may 
c'onclude with a list of ^those organs or tissues which 
appear to Prol. Vim cut to have establishe-cl their claim 
to be regarded .is prodm ing true hormones These are 
the thvroid, p.incre.is, ri'prodm live organs, adrenals, 
])ituitary boelv , and the intestinal mmous membrane 
(“ se-i'ietin ”) TIu' c'videiii'e as to the p.iiathvroids 
(whu'h seem to ae t otheivvise). the tliv mns, kidnev , .uid 
piiK'al bodv is eoiiflK ting It is to lie remembered tliat 
the eheiim.d mil me of two onlv ol tlie hormones has 
been discovered. Mveii aitive- c'xtr.iets have not been 
preji.ired in all ( .isc's. Still more urn ('iM.iinty exists as 
to the w.iy m wlmli hotnioiie^ ml 'I'here is mm h vet 
to be' dis( ov eri'd W' M. bvvLiss 


The Origin of Worlds. 

Oni(iiir ft I'aniialiDii Maudes. Par T Mibe Th. 

Moreiix P]i \ii + .(oi, (P.iiis . (uislon Doin, 

1(122 ) n ]) 

^T"' 1 I 1 C Abbe Moieiix h.is essa)e(l, 111 the v('liime 

1 under nolK'c, the .imbitioiis task ol givung a 
eoni]ilete explaiMt ion ol tla' oiigiii ol .ill the 01 bs m 
till' solar svstem W’oiks on losmogony have this 
adv.mt.ige th.it no one lan jiosiiivily assi'il lhal any 
]).irli( iil.ii svstein is wrong, '-im e (eil.iiiitv is (|uitc 
iinattam.ible ili'iin' a reviewet is not lalldl upon to 
pronoiim e a iheoiv ol (osmi)gonv' light or wiong, but 
meielv to note how lar 't .ip[)e.iis to 111 m with known 
I.K ts, 

'rill' author uses .is Ins materials nebiike and meteoric' 
svv.irms , he attributes the dark lanes m ilie Milky 
W.iy and regions wheie stars .in* nmisiMllv sparse to 
metexnie. clouds, and .sipiposes tl (' outbursts ol Nitv.e 
allorel evamiiles of tlie eullisions lielwi'en nebula' and 
meteorie clouds which he assumes to be tin oiigin of 
systems Ife uses the s])iral nebula analogy m li.u mg 
tilt' distribution of the matte r s( altered bv the ( ollision 
\t this point he notes the J.iet that the jikimtarv orbil- 
pl.ines are aiianged nlteinalely on ojijiosiie sides ot the 
plane ol maximum areas lie also eonjei tines that 
the two arms ot the spiral were in sliglitly different 
])l.nies, and that the planets were develojied alternatelv 
lioin one or other ol tliem. This idea seems somewhat 
lam ilul , it IS fairly obvious that the two most m. issue 
pl.inets, Ju])iter and Saturn, vvmild have their orbit 
jilancs on opposite sides of that of maximum areas, 
while the same would probably hold for Lbaniu and 
Neptune. Another entieism is that his theory, like 
that of Laplace, inake.s Neptune much the oldest planet. 
It was pointed out by the late Prof. Lowell that 
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apparently the two outer planets were not much further 
advanced in development than Jupiter and Saturn, 
although their much smaller size would imply a shorter 
career and more rapid devej^)pmcnt ; it therefore seems 
probable that the order of formation of the ”iant planets 
has been from the inside outwards, and not the reverse 

In the matter ol the ori.Ltin of the moon the aullior 
docs not favour tlie idea of its se])aration from the 
earth by fission, holding tliat it grew from meteors 
raptured m the outer portion of the extended nebulosity 
which represented the future earth. Throughout tlie 
book he postulates the at'tion ol resisting medium ; 
many systems of I'osmogony do the same. 

A few errata may be noted. On p. 207 the author 
pours scorn on the suggestion that the (aunets ol Tuttle 
and De Vico have any connexion with the plantds 
Saturn and Neptune respectively ; he overlooks the 
fact that while the inclinations of their orbits are 55'^ 
and 85° respectively, the inclinations of their major 
a\(cs are much less, so that m each case a shitt ol the 
node by a few degrees w’ould bring about intersection 
With the planetary orbit. In the tables of planetarv 
elements he adopts tor Venus the very doubtful rotation 
period of 68 hours, while he treats both the rotation 
time and the position of the axis of Uranus as unknowm, 
whereas lioth are known within narrow limits. 

It IS of course unreasonable to expect a book on sudi 
a subject to settle defimtely all the matters on which it 
treats. Viewung it as a setting lorth of the problems 
piesented by our system, with more or less plausible 
solutions, It makes intcre'-ting reading 

A. r. I). Ckommfiiist. 


Reservoir and Other Dams. 

The Design and Constniclum of Dams: unhiding 
Masoniy, luulli, Nock-JilL Timber, and Steel Slnn- 
iiircs, also the riineipal Type'i of Movable Dams 
By K. Wegmann. Seventh edition, revised and 
enlarged. Bp \\ 11 I 555 f pkiles A-Z 1 jilates AA- 
VV + plates i-iii (New \ ork : J. Wilev and 
Sons, Ine, ; London: (’hajanan and Hall, Ltd,, 
1922 ) SOS' net. 

M r. WlvGMANN’S tieatise has lieen before the 
puldie for so long that we imagine its general 
featuies will be more or less familiar to .ill who are 
engaged in the domain of waterworks engineeiing 
d'Jie modest volume of 106 pages vvliii li ,i|i|)etned 
thirty-four years ago has, however, developed c'on- 
siderably m the course of time. It is now a ponderous 
tome of some 600 quarto pages of text, w'illi well over 
100 full-page plates in addition. A volume of .such 
weighty proportions cannot fail to impiess the reader 
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in point of size alone, and it undoubtedly rejircsents a 
considerable amount of patient toil in its coinjiilalion. 
It is, in fact, not mcrclv a text-book ; it is a work of 
reference, containing di.igi.ims and particulars of most 
of the nol.ildc d.ims whuli ha\(' been constructed in 
reieiit veais. It is [icrmissible to tlu' ( nti< to question 
the wisdom of combining the two objects m a single 
volume, id tlu‘ student, a tixt-liook ol modest pro- 
portions Is .1 desideratum . lie iieetls something e.isy 
to handle and loiucnienth porl.ibk', m the jioi'ki't if 
need be. 'I’lie woik ot relcri'ine, on the other hand, 
is only re(|iiiied on ommsiou and mav rest m the book- 
case for long miervals. 'I'his (ombmation ol text- 
book with an exhaiistue, or ne.irU exhaustive, record 
of existing ex.imples is o|K'n to the objection that it 
meets the ('otu enienc c' ncatlu i ol the student nor of 
the expert. However, we do not wisli unduly to press 
the jioml. 

In the seventh edition Mr. \\i‘gm.nm h.is made his 
trcxitise replete; with iiiloim.d ion of a highlv’ valuable 
ch.iracter. lie has me hided .1 lull dcsi 1 qitioii of the 
Kc-nsi(() dam, New Voik ; paituiilais ol tlu- movable 
dams of the Newv Yoik St.ile Barge (‘.mal ; and a brief 
notice of the Camarasa dam m S|).un 'ihis last is 
stated to be the highest gravitv clam m the woild, but 
surely the Arrowioc k ckim is highei b\ 20 It. Piobably 
what is meant is that the cleplh ol watei against the 
Camarasa dam i.s not ecjualled elsewhc're Win is the 
Airowrock dam not mdudc'd m the table of higli 
m.isonr) d.mis ^ .Vnotln^r \ei \ liieli clam omitted is 
Ihe Het( li-l lelc'liv dam There n, pcrh.ips, ^onie 
excuse' toi thn omission, as the dam is vet under eon- 
striu'tion Still, its dimemioiis are known and it is 
an important undeitaking A new chapter on crest 
gates and si|)hon spillw.U', h.is been added, with par- 
iKul.iis of e.xanijiles built both m AmerKM and else- 
where. some of them of considci.dilc si/c , 

'I'lie subjc'ct ol clams, ol eouisc', is wider than tlie 
sphere of w.ilc’rworks c-ngiiieeime, although this is, 
^lerhaps, the most important field ol it'. ai)j)ln ation, 
.Mr. Wegmann’s tri'.Uise (o\er> dams as adajited to 
rnc'i engineering ojierations. and lollcid.uin as used 
m loundalion work Briefls , llu' \olunic consists of 
lour paits, the first cif vvhic Ii deals with the design and 
c'onsiruc tion of masonrv dams, the second, with 
earthen, rock-hll, timbei, and sled d.inis , the- third, 
W'lth movable dams, eoffc rd. mis, and cnerflow weirs’ 
and thc^ fourth with rec'enl d.mis ol all dass4N. There 
is an appendix c'ciiitammi; the spei ifii alions for the 
New’ (Yolon dam witli vaiioiis supplcmen1ar\ notes 
a lengthv bibliograjihv whuh, iinforlunatelv, is not 
alphabetically arranged (the w liter traced some works 
with dilTiculty, and failed to find mention of Mr. Powell 
Davis’s book on irrigation works, which epntains a 

X I 
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p;oocl deal of inlorniation on dams), and a fairly full 
inde\ 

'Faken a whole, the work undoubtedly maintains 
its reputation a-i a standard authoiity on the 

.subject ol re'^crvoir dam constnution, and its wealth 
of dia;^ranun.itie pro^lle^ fioin existm:; exanijdes will 
cause it to be o' pre.it \alue to the jitac tisini; engineer, 
as well as to th(‘ student who is seeking to aiciuire a 
knowledge ol First jinnc ijdes 

P>K\ss()N CUWINC.IUM 


Science and Progress 

afiil S( icnce . in Cnlicmn !>> Robert 

Shaler Pp \11f-24p (New lla\en- V.de Um- 
veisit) Pi ess , J.ondon ()\lurd Pnnersitv Piess, 
i(j22 ) 12^. net. 

I 1 1 1 S \()lume is ahuosl c ntiielv c iitu al, inaiiil) of 
,1 the doctrine tli.it si icm'e h.is I'ontributed to a 
more rapid " pro2ies> " o| the human raie as .1 whole, 
ancl that we may expect this pro, mess to continue. 
Miic h oi the ( rilii ism ii .u ute and nianv otlui wiiters 
arecilcd — Rrol Ihiiv, Mr (1 I) 11 Cole, Mr 'Fawncy, 
and Miss Collett . but tlic* mam atl.uk tails ujion .Mr 
S Mai\m. whose 1 eoks, “ 'Idie Puim; P.ist " and 
“ Tlie ('eiituiw ol Hope,” ao* laryep cpioled m the 
initial ehaiitcM, which eiics its title to the whole 
lie is dismissed m the concluding scnteiic'e tiuis 
” It lolli'ws ih.it men such .is Mr Mai \ in .ire h.iiclh 
(loin,^ Us .ui\ eocicl, .lu promotiiiy i.ither bcliels .ind 
hopes which ma\ m the end work ,m intoler.ible inis- 
ehu t m the woild 

It is .1 1 h.illen;a to optimism, or r.ither to mclioiism. 
based on science, and would h.U'e moie pislilic .it ion iJ 
the author c oulcl Fnd an\ [lass.iee either in Mi . M.ir\ in’s 
wntinys, or in am symji.ithiser's, indii.itini; a belied 
either th.it tin-. ])ionress w.is complete, or that it foiilcl 
be expec'tecl to continue without the strenuous elloits 
of inaiikincl to c.uiy 1^ ImthcT .incl rernede its dcdects 
This All. .Shafer doe'> not altcaupt to do W’c are, 
therelore, reclm eel to askiim him one 01 luo cjiiite 
.simjilc' and diiec t cJllc^tlons as to his jiiclynu-nt ol l.u Is. 

1.. Is It 11(0 .1 1.11 I th.it til'' .icK.mc e ol science in the 
last three ot lour centimes h.is, on the wliole, led to 
an enurmoLi'. .dlevi.ition of hnm.m suflerin;; and 
.an merease in the cap.icaty and the lacilities for 
happiness 

2. ]*las not this advance been acc-omp.mied b\ a 
prowth in the collective consciousness ot in.inkmd, 
quite unp.tralleled in history ? And is not this yiowtli 
in the .sense of “ hum.uuty ” due, jiartly to the knittin;^ 
up of the world by the nieehanic'al ajipheation of 
science, p.artly to the tact that science is in itself a 
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social thing and that its growth involves the co- 
operation of multitudes of minds bent on the whc 3 le — 
poison gas and weapons of war notwithstanding — 
towards increasing human y el fare ? 

If this is so, is it an evil or mischievous thing to 
try to re.dise these fences m the world and to feel that 
they .are with us in our individual efforts to jiromote 
the same great ends ^ 

It should be noticed that Air. Shafer m his criticism 
of Afr. M.iiviii cjuotes exclusively from the two books 
mentioned above, w'hich aie r.ither po[)ul.ii summaties 
c3f grc'at ejioehs of histori, and does not reter to the 
more philosophic* treatment of the same topics in the 
variiaiis volumes of the “ Unity ” scries published by 
the Oxfoicl Uimeisity Press 

Our Bookshelf. 

TJir rnioii of Soii/lt Afiua. DcfniihiK’nl of Mint's and 
Indiislnew 2 he (icolo^y ol ihc Connin' amiind 
IJddelheig ; (]coJo»ual Map of the ('oiiniiy around 
IJeidelhery Py Dr. vV. \\ Rogers, Pp .S 4 . 
(Pietoria The (lew ernment Piiii(m,gancl Sl.itionc'ry 
(Jflice) <Ss (»</ net , nil hiding map 

Till' pulilic .1(1011 of (he ofFc i.d di sc iqilion ol the geology 
ot the lleidcllierg distiiit has lieen anticipated with 
much intciesl by South Afiiian geologists 'Fhe mam 
leaturc's ol the* .nc'a ha\e long bec'ii known on account 
ol the economic mipoitanceoj tlie N'lgcl Rc'cf Alainlv 
owing to the jiioiieer woik ot Ur ll.ilcli, it was recog- 
nised moic' th.m twcnt\ ceais ago lh.it tiie Heidelberg 
clistiict foims the soutii-e.isti'rn limb ol the gre.it 
pitching sMichncg on the iioithern limb ol wliic'h lies 
the Rand, and it ma\ .it once be s.iid that the result ol 
the clet.iilcd siir\ey liilh confirms the ac'curac y ot Dr 
Hatch’s .gcneial c omiiisions The gr.idual extension 
ot mining tow.iicls the Fast Rand .ind the sinking ol 
man\ boie-holes, some ol gre.it dejith, h.i\e cleaiU 
shown that the Nigel Reel belongs to the M.im Reel 
series ol the \\ itwatc rsr.ind ; it is ,dso shown that the 
whole- W itw.itc-rsrand s\stem dec teases ugularh in 
thickness tow.irds the south ancl e.Kt. horn about 
2v000 tect ne.ir Joh.umesbmg to 1 .yooo leet .it Heidi 1 - 
beig This is (|uitc- m coiison.mce with the thc-oiy ol 
Its loim.ition as the delt.i of lueis coming bom <m Old 
land to the north west 

In this memoir the sti lu ture ol the dislrn't is hu iclh 
dc-seiibed d'he most remaik.ible Ic.iture is the gnat 
Sug.irbush lault. .so calk'd troiii its rekition to the 
Zuikerboschiand This is a new cliscc)\er\ of gie.it 
imjioi tanc e I hc' fault is a[)paic'ntl\' neaily vertical, 
with a down-throw to the south, at one point 111 its 
course, where it biings the Vimtci.sdor]) Amygclaloid 
against the Hospital Hill Senes, the throw nmst be 
.it least 16,000 leet It therelore tanks as one ol tlu' 
world’s gu-atest disloe'ations The fault is c'ettamlv of 
pre-K.irroo date, but Us relation to the Pietoiia Seric's 
Iflis not been made* out. Probably, however, it was 
later m date than the deposition ol the whole ol the 
fransviial .system, and therelore possibly ol early or 
middle Palseozoic ago. R. Tl. Ra.stall. 
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PatenU for Invenlnms. B\ J. Kw.irt Walker and 
K, Brine Foster Bp x]ji 4 377. (Fondon • Sir 
1 . Pitman and Sons, Ltd , i{;22.) 2ii\ net. 

The authdis of tln\ book de^iart somewli.it lioni the 
usual manner of treatinj^ the siibiut ol patent law 
After a briel introdiietor) sur\i'\, thev first deal with 
llie manner of olitaminn a patent, detaihn;; the ])io- 
eedure in the I’atent Olh( e and in possible opjiosiiion 
pro(eedin,us. 'I'heir next eom (‘rn is the est.ddishment 
in tlie ( oiirts of lhe\alaht\ of the patent t on-ideiation 
liein;; both to tlie eeiui.il inles L^ovcrmiea tiu' 

interpretation of jiatenls and to the eionnds upon 
which the patent ma\ be hdd itu.ihd hm.dh, the 
pii\iF;ee^ and 1 esjxaisibilit les assoiiated with the 
possession ot a \alul patent are disiussed, tlie 1 lui|)teis 
relatin^e to this (o\riin:^ \ei\ Jiill\ the iiehls ol the 
jiatenteein iespe(t ol intnm'enu nts. ro\allies, la ernes, 
(.te , and his halnhlies as le^aids iwoiation .md 
compulsor\ Ik cik es 

B\ piescntm- the subjut m this se(|iieiKe, the 
piiii(ii)les undialMiii; patent I.iw aie linkid up in a 
iiMiinei w ha h ( an easily be Jollowed \s. in addition, 
th(' Ireatineiit thioiiehoiit is (le.u ,ual ( om isi .md 
a\oals undue stiess upon lei’al tei hna .ditu s, tla book 
should (oinnund ilselt not onl\ to le,eal pr.a I ila)iRis 
!)ut also to business imn. diiedois ol industrial ri- 
seaiih, .md others who are intirestid in the pioiKtion 
and ( omniei I lal ( xploil.ition ol in\ eiil ions 

\n appendix, whah extends to .1 httk o\ u h.ill the 
book, ( ontaiiis .IS Ms most x.ilii.ible l(‘atuies the P.itents 
and 1 tcsi'jns \( Is iii a ( onsolakiti d loim, .md .1 h 4 ol 
the kadine i.ises to whah reh'rem 1 h.is been made 
ill the text ()] k'ssii \.due rikiti\il\ aie the npiints 
ol the p.itrnts loiins, the Batint, Rules, .md tIu w.ir 
leeiskition, the iialiision ol whah .moiints lor the 
.tbnoiinal si/e ol the.iptaiahx 'Musi' Kpnnl^ we 
think, mi' hi \(n n.ison.ibb Ii.im lux 11 dm|Hnsi‘d 
with iddiiiL’ uniu ( ( ss.irilx to the ( ost ol .1 \(iv 
list 111! book L I 

'I ('iliinu//>' 1 \ on I hums ( hint la i (\V de 

ihi.is) I’p S:^ (Ziiiah k.jsilur \ ( le, 1422) 

m.irk 

'Pills illiisliaUd paiiiphkt issued lux to subs(tib(rs 
I0 the jouinal ^ a//// mid ’Icdniik (ontaiiis shml 
mi omits ol the most impoit.mt ol the piopo->als whah 
ha\'e been m.ide Irom tiim to timi* eitiui to ime ( o.il 
more elfa leiith in Mew ol its eom])kle exh.uistion 
1500 \tam luiKi., Ol to substitute loi it amie olhii 
souneol power Ol si hemes l.dliie within the lorimr 
< ati eoi \ t he.iii I hor thinks R.ims.ie s pl.in Joi » enn ei I me 
( 0.1] into w.itt r-';.is ni silii no| like 1\ to pio\ e sia » evdnl 
and all. a Iks moie import. iiae to tlie piopos.dN to 
i;enei.iti' ileOiu (Uiieiit thenno-i'k i tra .illv or b\ 
means ol i .irboii i ells Ajxiit ln)m ( o.d .md petiokaim. 
natiir.d power has been diii\’ed from snnlmht, liom ihe 
wind, horn sic.iin in \oh.mie leuions. Ikku tla tales, 
and Iroin the w.iees ol the sc.i. Siinladit powei pkmts 
in tropical 1 epions e.m, he c onsiders. < onipeti witli co.il 
at lo.sx <i ton, while at l.aialetello m Fiisi .m\ .ill 
dornestie .md |)ower heatiiiL; is supplied bv ste.mi lioiii 
underground heat 'I'he waves h.i\e not pro\ed an 
eeonomii'al source ol power, but the tides are more 
promising where the necessary structuuil work is not 
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too costly. The estimated costs ol the Severn Scheme 
the author thinks too low 

hdUration • .In hlciiuiilnry Trcaiisf on Indndnal 
Mt'thods and Pijiii foiitnl (oi the hilliation of l.h/nids 
and (iaa'\ lor lJn>a ('onitnird .01 /h II alci Siipplv, 
\ t niilataoi , and Pn/dit llciltli, ('/nimsl<i. Mi'iJianical 
inyinctt\. and (Utufs I tv P Rokind W'olkiston. 
(Pitm.m’s 'P( ( hna .il I’linuis) Bp x 1^102 (Lon- 

don Sir I I’ltin.m .md Sons, Ltd , 1(^22 ) 2s. (m{. 
net 

Ini' \ er\ .mibitiou? title ol this small volume would 
natni.ilK le.id one to cxpei t moie th.m m i out. lined 
111 the book 'I'he .mihoi h.is w.mted .1 pood deal of 
the sp.Kc .tt Ills dispos.il b\ .1 i.miblinp ^tvlc .md bv 
nil lev. ml dis( iissioiis I hus. on p | no less than 
t hiiieui lines .11 e s.a iiPa ( d to .1 1 eh u la e to .1 p.ipt i in 
< omiexion with two \ ei v ■simple (hema.il cpiMtions 
whah .lie to be loiiiid in cviiv text book Much of 
the tixt di.ils with \ei\ eleimnl.iiv imilteis. which 
should be .issuiiud to be known bv the le.ideis Jn 
( onseijia la e. the icmaminp sj).i( u 1. insulfa lent to 
render jios^ibk aik.ii desi riptioii, in siilla lent detail, 
of .ipp.u.itus loi teilma.il lilii.ition 

The Tnlonal (liemrliy I’.iit 2, 1 /c/a/s and Physual 
Chein/shv ll\ Ih (1 II It.iihv I'.ditid b\ Dr 
\\ Buevs i2lh inijsiesuon (ph edition) Bp. 
Mill |i)t (London I'liiveisiiv I'lilon.il Bless, 
Ltd , 1422 ) (is <)d 

Dll Bviiiv stexl-book, in it^ te V 1st d loi 111 wilDontinue 
to be Use I 111 to stiaknts * It eiv es .1 i le.n mtiodui toi v 
ionise ol plivsK.i] (liiiiiishv .md ol the ihemiaiy of 
the imt.ds A pood h.ituii is ihe iia liision ol biiel 
.11 ( ounts ol ih.c so-( .dll d “ i.iie iiiel.ils," inanv ot wine h 
lie now teihna.ilb' impoit.wit Spu ila he.ils at lovv^ 
lemper.itme s mudit h.ive been nantiomd, .iild we also 
miss .m\ allmion lo Weinei’s tlnoiv .nal iheivanale 
proi e ss lot silv er i xti.u tarn 'Pheu .11 e some e 1 ila isins 
whah miphi be m.ide. 'Ihe dcliiiitions m i oimexion 
with the pli.isc mil (;^4s) .ne not siilta lently prei ise. 
St.is’s silver w.is not so pure .is is imjilied (if 281) ; the 
ixistiiue ol .MnO^ is doiibtlul , shmiioiis oxide is olive 
loloured.not bku k , .md the' .iti»nia wi iphl ot nitropen 
Is not .1 whole number within the limits ol experimental 
i not (if t:;o8) 

\lenlally Ihjident Children • I'hen Tiealnienl and 
Tiaintny Bv Di (1 P, Shuttlcwoith ,md Dr W A. 
I'olK I'llth idition Bp win 1420 (London. 
II K Lewis .md Co , Ltd , 1422 ) ros iul net. 

1 III l.K 1 th.ti .1 filth edition ol this book h.is been 
leijuiied 1, siilPii lent ivideme ol its v .due. It gives 
in .1 veiv I ompie hensive lorm <i i|u.mlitv ot iisetiTl 
inlorm.ition. lep.d .md meda ,d (omeimng the men- 
t.dlv deleitivc i hdd \t the be "liming ol the book 
there Is an mteiestmg ai < oiint ol the e.iih elforts of 
Sepuin and othi r inone e is in I his fa Id 'J'lus is follow ed 
bv ih.iptt'is on till legukitioiis m 1 ludand and oyter 
(oiintries, tin tvjies ol incnt.d deleit, the treatmimt 
tiv.iikiblc. edui.ition.il, mduslti.d, .md inoi.il training. 
'Phe .iiijunda es supjilv a list of institution.s. both in 
England .md Aimia.i, where tieatment is given,. is well 
.is the incda.d lertifir.ite lorms under the Mental 
Dcfieieru) .\et, and a list ol the Binet-Simon tc,sts. 
There is also an excellent bibliographv. • 
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Letters to the Editor. 

\The Editor does ?iot hold himself responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return^ or to correspond u’lih 
the 'ivr iters of rejected manuscripts intended for 
this or any other part of Nmukl No notiie i\ 
taken of anonymous commit m cations} 

The Isotopes of Selenium and some 
other Elements. 

'J'hp- lust isxponiuonts \\ith some tune 

aj(() weic not successful Veiy satisladory m.iss- 
spcitia luive now b('('n obtaiiu'd bv va])oiisinL; the 
element ils('lf m the <hschartj;(‘ tube 1 he inteipre- 
tation of these is (pule simjile and definiti*, so that 
the rc'sults may be stati'd with every < ontulence 
Selenium consists of siv isotopes, giving hues at 
74 (0, 7h (0. 77 <0. 7'^ (/^). {<’)> ('/) 1"^^' 

at 74 IS e.\tieincly faint 4 he intiuisities of the 
lines are m the order mduated bv the hdters, and 
agiee well enough with the chenmal atomic weight 
yiyz. JMeasuiement of the lini's shows no detectable 
deviation tioin the whole number iiile 

\pplication of the method to < admnnn and 
tc'lliiiium has hulcsl to give the mass lines of these 
elements 4'hc employment of the more volatile 
I'eCla was also misikc esslul, but incidcuitally gave 
evidence ot gnsd value, which ])iacti< ally conliims 
two facts jneviously sus])ect(sl, namely, that chloimc' 
lias no isotope' ot mass yj, and that .ilumnnnm is a 
simple element 27 

During some woik reipinmg very jiiolonged 
exposures with .i gas contanimg xenon, two new 
isotopes of th.it elt ment wc're discoxeied at 12^, 
I2(), mahing nine m all I he extrc'ine faintness ot 
both hues indicatc's that the propoition ol tlic'se 
light isotopes in tin' c'lenu'iit is miiiutc' 

It will be notuc'd that the (irsf of these is isob.iiic 
with tin, and that the sc'lc'mums 7S, .So, .S2 ,11c isobaies 
of kiyjiton All isobares so fai discovc'red, iiu hiding 
the radioactive' ones, h.ive eve>i atomic weights 

I- W As ION 

Cavendish Laboratcary, Cambiidge, Novembc'r 6 


Bohr’s Model of the Hydrogen Molecules and 
their Magnetic Susceptibility. 

Hour’s model of the niolec nles of h\diogc'n explains 
very satistactotilv the light dispeision ot hvdrogen,^ 
and' gives the same value* foi the mcaiuent of meitia 
as that deduced from the spcailie heat,’- but it is 
generally bc'hevc'd that the model doc'S not I'xpla'hi 
the diamagnetic property ol the gas » I'or, ac c oiding 
to P Langevm’s theory,^ the hvdrogen molecules 
must have paramagnetic susceptibility, while as a 
matter of fact the gas is diamagnetic, as deteimnii'd 
bv Dr T Soiic'* Hut, as this note will show, this 
conclusion is not collect 

11 IS well known that, besides thrc*e degree's cjf 
freedom for tiaiislation, hydiogen molecule's possess 
two dc'grees of rotatunial freedom Acccmhng to 
Hohr’s model, Hus rotational nmticm must, from 
the.pouu of view' of symnielry, take* place about an 
axis perjicmdic nlai to the magnetic axis of the mole- 
cules — that IS, an axis perpenciicular to the line ]oimng 
two positive' nuclei This rotational motion is unifoi m 
and increases with the rise of temperature. Hence 

' D(bye, Muiiclu m i Akadonic (191 V). i. 

* Koclic, Ann dcr I'hvs , 68 (1919), C> 8 a. 

» 1 . Kunz, I’hys. Rev., 12 {1918), 59 

* P Lnn«<*viu, Ann de them et de Phys , 8 (1905), 70. 

‘ Sri. Rep. 8 {i 9 « 9 ). ii 5 

NO. 2768, VOL. 1 10] ' 


the magnetic effect of each molecule due to the 
revolving electrons vanishes' on account of the rota- 
tional motion. In this case, therefore, Langevm's 
theory of paramagnetism is not applicable. Obvi- 
ously his theory can bq apjilied only when the gas 
molecules hav(' no degree of rotational Ireedom, or 
vv'hen they levolve only about their magnetic axes 
11 a strong field acts on a uniformly revctlving 
magnet in its plane ot rc'vohition (log. i), the rotation 
begins to become slightly ac- 
celerated in the half-revolution 
in the direction ol the field \ 

and retarded m the other half, \ yf 

this causing a diamagnetic v 

effect® In the cast* of the 

molec nles of hydrogen the p-io i. 

moment of inc'rtia about the 

axis of rotation is, howc'vet, very large on account of 
the positive line lei being apail from cac h other , hence, 
during rotation, tlu'se two revolving nuclei behave like 
a large flywheel, and belore the* revolution ot the moie- 
(ulc’s IS sensibly accelcratc'd it is newly excited by 
thermal im])acts Hence we may assume that tins rota- 
tion is not sensibly attc'cted by the action of a strong 
magnetic field, and therefore, m the mean, remains 
nintorm throughout The hydrogen gas is then 
diamagnetic, and its siisi eptibility can be calculated 
by Langevm’s theoiy of diamagnetism ’ 

.\ssimiing Hohi's new modi'l of Hu* hvdrogen mole- 
cules (m which the electrons have elliptic oibits), 
we have for the majoi axis oi the mini 








{u I //')-’ 


vvhc're h is Pl.uick’s universal constant, iii the mass 
of the* electrons, and c their chaigc, t is the eei en- 
ti'Kity of Hu* oibit, n and n' aie the* .i/imiiHi and 
radial cpiantnm nmnbeis 

In the case of t, Hk' possible 01 bit is » - 1 , 

n' -o, which reduces to a ciich', Hu* r.idius of which is 

(I --0*507 X 10'®, 

- „ „ being 0 512 X io-» 

The magnetic susceptibility ol the gas pen grain-inolc- 
cule IS given by 


12 U) 


vvhc're n is the total mmibei of electrons and is 
to be taken for dilti'rent orbits A])])lving this 
formula to the above cast*, wx* have 

X-- -0*712 . icr® 

In Hu* case where n+n'=2, n = c oricspomls 

to the c'lhptic orbit Hen* and the eipiivalent 

tadius of Hu* circle is 

a i - j33 X 10 ® cm , 

- 5 70 X ro-« 

dhc diamagnetic susceptibility x = 3<>bxjo-« ob- 
servc'd by Dr 1 '. Sonc lies between these twc). In 
actual cases a certain fraction of the whole number 
of mok'ciilcs may have the first orbit {n=i, n' = o), 
and the othei fraction the second orbit {ri~n'=i), 
etc. As the cu'bit becomes greater there is a greater 
chance that it will collapse into a smaller orbit , 


* K. Hrmdd and J Okubo, Sci. Rep. 6 (1916), 325. 
’ P. Langevm, / c. 
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hence the number of molecules with an orbit {n, v') 
at any instant rapidly decreases with the increase of 
n and If we assume that the hydrogen gas con- 
tains only the first and second kinds of molecules, 
VIZ., 35 and 63 per cent, respectively, then the 
calculated value exactly coincides with that obser\ed 
Kdl'ARO lIONO.l 

Research Institute for Iron, Steel, 
and other Metals, 

Imperial University, SeiuKu, Japan, 

September Z2. 


Gravity Observations In India. 

Thf, importance of tlie be.inng of a change in the 
force of gravity, if such could be established, on 
all problems connected with the ph\sics of the earth, 
especially those ol the oiigin of niountams, (.onlincnts, 
and occ'ans, is suhuuMil )ustiiuation lor directing 
attention to ccitain peculiarities in the determina- 
tions which ha\e been made at Dehia Dun 

When observations ol gravity in India weie 
resumed m 190 (, with a group of four identical half- 
seconds pendulums of v. Stei neck's jiattern, tlu' 
value of giavitv at Dehra Dun was determined, by 
comparison with Potsdam, as 979 oO^ dvnes The 
earlier obsi'rvations of Ikisevi had mven a valiu' 
cipuv'alent to (178 9()2 dvnes, so tiieie was an appaient 
iiK rease ol o lor dyne m tlie mteival between the 
two sets of observations 

A fuller ('xammation of the evideiue has shown 
that no sncli loiiclusion can be drawn fiom the 
compaiison ol tlu'si’ two sets of iibsei vatioiis, P tsevi’s 
ilii.d \<ilnc at Delira Dim was derived from .in 
claboiate seru s ol observations, made m .1 100m 
specially adapted for e.vjiermu'ntmg on the (dlect ot 
changes of tcniper.it me, and m tins the legs of the 
stand were supported on buck pilkirs. At the time 
it was unknown and unsuspected that this wcnild 
serioiislv vitiate the results, and we have also on 
rei.ord the \alue obtained Ironi <1 ])r<dimmar\ observ.i- 
tioji, condncled uikIit comlitions simil.ir to those m 
his other st.itions, where the stand rested directly on 
a concrete lloor at ground-lev'cl , this prelmimary 
observation gave a value discordant from the liiial 
ones, blit dilfeimg from the 1904 value by alioiit the 
same amoimt as is found lu oilier ol Jns stations 
w'lnth have been rc-obseived Tlu' position was, 
therefori , thal llieic' w.is no proof cT ,inv c hange of 
the lorce of gravity at Dehra Dim, but e(|u.dly lliere 
was no (hiproof of such change liavmg taken place . 
all that (oidd be said was that, if .mv change had 
taken place, Jt must liavc been of .1 miuli sm.iller 
order ot magmliule than onc'-tenlh ol a dyne 

In the course' ol the new se'ries of obseivatioiis 
fnrtlmr evidenc e c anie (o light Ihc' pc'iidiiliims, 
swung legnlailv ev'crv V’cai ,tl llie c eMiimc'iu cmeiit 
and close of each licld season, showed .1 giadn.d 
decrease m tlu‘ jiciiod ot vibration till, m November 
1909, the nuvin ]){'uoel liad dcc'rc.i^c'd by 000000)3 
seconds, making the apparent v.dnc' of gr.ivity 
oji) dvnr's Smc'c' then the lime ol vibr.’lioii 
sliowed a gradual incie.ise till m April i<)i \ it liad 
reached a v.aliu' only o ooocjoi 2 seconds h Ih.in m 
1904 It lias Ih'C'II suggC'stecU lh.it the nurcMse 
.after ic)09 was due' to .1 guidiial vvc'armg of the* agate 
edges; the suggestion is a jiossible one, but it le.ives 
unexplained the diimiiution between 190) and ujoc), 
which was evidently due to some c aiise wlm li alfc'ctcnl 
all four 6f the yieiidnlums m about cicyual degiee 
There was no change m the foutme ol obsei valion ® 
which could acc'oimt for it, and the altei natives 

' H J. Coiirlinmii, I’rot JWp , of India, No 15, p. i. 

* Records, Smvey o( Imlw, vol. ;, 19J3, p. 33. 

NO. 276S, VOk.’ I 10] 


seem to be a gradual molecular change in the matcual 
of the pendulums, leading to change in length, or a 
real change m the value of tlie force of gravity at 
Dehra Dun As all four y)endiilums w'ere made at 
the same time, of the s.ime material, and, so far as 
possible, of the same ioim and dimensions, the former 
IS not impossible, but the l.itlci would oc^ually 
allect all four smiiiltaiu'ouslv and alike 'I'hc situa- 
ticui therefore lemaiiu-d .is m uio), th.it, so far as 
the' Indi.in observations .uc' coiu c'liu^'d, there was 
neither pioof nor dispioof id .ui\’ change m the force 
ot gr.iMtv having t.iken pl.u e 

In addihon lc)*tlie obsc'i v .it ions of tlie Survey of 
Indi.i there have been .some' other detei mmations 
of giavitv m Indi.i In ii)<v5 llc'cker, at Jalpaiguii, 
obtained .a v.ihie wdiuli was o 002 clyne m excess, and 
ill ic>o6 Alc'ssio, at Col.ib.i, ,i value ol o-ooy dyne m 
defect, of tlie Survey ot Indi.i values, being m sub- 
si. inf mI agic'cmeiit with tlu' value cletermincd at 
Dehia Dim m jamiai v-l ebni.u v icjo). In 1913 
anothc'i dc'tc'rmmatioii was m.ide at Dc'hra Dun, by 
Ihof Alc'ssio, with .111 .lyipaiatiis consisting of eight 
pendulums preyiarecl foi tlu' I'llipju exyic'dition to 
('enli.il Asj.i, .md the value' obt.imed, which has 
only recently been .miioimi ed, ' was <)j() oy() dynes, 
01 o oifjclvne m excc-ss ot I lic' standard .iccc'jitecl vailue 
used by the Siiivev ol India, .is determiiU'd in 1904 
I ho position theiefore now is tli.il, while independent 
direct comparisons m.idi' m the two veais following 
the commc'nc'emciiL ol the new sciu's of observations 
111 India sliowecl siibst.uitial .igicc'meiit, a similar 
dcTerminalion in.ide nmc' m'.us l.iter showed a 
maten.d dilleience, .md this ojicns out tlu' possibility 
that p.irt, <il least, of (he cli.iiiges noticed at Delira 
Dun may li.ue bc'on clue to a ical change m the force 
of gravity at (h.it pl.u f 

'1 he dithcultv ol accc))tmg such mterprc't.itioii is 
less at Dc'hra Dim tlian at maiiv other stations, 
tor that pl.acc* lies cm the fimge ot the llinuilayas, 
the c'Ic'valion ol winch li.is bc'c'ii oiicj of tlu' latest 
mcidc'iits jn the geologic. rt history of the* c'.arth, and 
it also lic's m a rc'gion where the surface defoniiation, 
cstalvlishecl .ifter llic' c'.irthc|nakc' ot Apiil 4, 1903, 
shows lhal c liangc s .irc' still taking yil.u (' 

It IS to l)c hoped tli.it wIk'ii gr.ivity observations 
are lesnnu'd m India the maltc'i will Ive Icxiked into ; 
m p.ut the doubt Ic'ft by thc'se obsc'i vaiticms might 
bc' clc'.irc'd up bv the re-obsei v.itioii of some of the 
Penmsul.ir stations, vvheie giavily was determined 
,it the cnitsc't of the' sc'nc's and .dxnit i<)oc) For ex- 
.unplc', Colaba (I')<J4), Mysore (i<k)8), and Jubbulpoie 
(rciro) sec'in convenient and suitable ; a Iresh 
dctcummaticm .if tlu'se stations would sliovv whether 
then.’ had bc'cii a ch.mge m the force of gr.ivity as 
compaied with the lefcTcaic'c' station of Dehra Dun. 

* R. D Oldham. 


The Miraculous Draught of Fishes. 

'I'o the sevc'ral n.imcs of tlu’ Sea of Galilee, Prof, 
(.lulgc’i, m his vc'rv mtc'icstmg letter (Nature, 
Octobei 28, p 372) h.asthrue .idded ' I..1 ke of Tiberius,” 
cvidc'iitlv by mistake foi "F.ikc of I iberias ” Also 
be omits any reference to the imnortaiit yiaper by 
Fioi llic'od U.irrois, “ (’ontr a I’rtude de cyuelques 
lacs de.Syiie” (m Jit /> JJiol (hi \\>rd dc ki France, 
tome VI, i8c) 4), which usclnlly siimmaiisc's wlfat is 
known of the fauna of tlie lake in modern time's from 
Delon m 1353 to his own date m 180). I he lake, it 
appcvirs, contains twenty-two syiccic’S of hsh, some 
small Jishes and some Urge ones m vast abnndancx' 
As of old, it IS subject to sudden sc|ual 1 s, dangerous 
to navigation. Some of its mtlovvmg waters for their 

* Miinl/ima, M.ircli uj32, SiippU iucut, p. 7| 
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licalin^ pi ()[)(Mtics say^ l^rof IJarrois, from the 

most nmolf antiquity, attracted ])atu‘nts sullenng 
fiom ec/eni,i, artlinlis of every kind, and other 
alllu tions Itut, witli legaid to Plot Gndger’s 
mgemoii^ ('xplanation of tlie iniraLiiloiis draught of 
tislu's, (oii])!('d with r.oitet’s di'scription ot the 
behaviour of grehis ov ( i a sho.d ol laigi' ('hioinids 
aii<l ( aiioii Iristiam's acrouiit of then doi^al tins 
as seen .it the surfai e, siirelv the woiidtr is that 
expel KMued lisheinieii lik(“ St Petm' slioiild li.ive 
needed outside asMst.nu (\ let .nloiu' ■.u]K‘rliuui.iii aid, 
as IS implied m llu' naiiativi' of St John’s C.ospel 

r iv‘ i\’ s 

I uiibndi^e W ells, ( Ictobi r y) 


1\ the passage horn lautet's work on (Iw L.ike of 
Tiheiias, (pioii d lu I’lof (ludgm’s mteieslm.g JettcT 
m Xvii’ui of Oilobei 2.S, p the svk'uIiIk title 

of the cri'slefl gifbe is given as 

1'his misi (Mulei mg oi the tiiie uaim* of the genus 
Poduipes mav be tiaiul, I think, to ^ .iriell, loi it 
aj:)pe<iis 111 his " llistoivof Ihitish Ihids.” published 
in ^^lrrell was not a < lassi<_al s( hol.u , but it is 

stiaiigi' th.1t th(' late Jainl I iltoid should h.ive slipped 
]iit<j lh(‘ same eiior m his sjiliMidid “ ( oloiiK'd higiiies 
of Ih'itish Ihids ' ' TIk' di 1 1 enuu (‘ in loi m is impoi t.int, 
bee. 1 use I’odu ( ps, it it humus .m \ I lung, means “ i ump- 
he.uled'’, wlnusMs in (oiiiing tin* wold Podicipi's, 
ineanmg " i uiu|)-loot(‘d,” l>inn.eus indu.atid tlu' 
posteiior [lositioii ol the fei t so ehai.u tenstu ol 
tlu' gc'iuis 111 uni u 1 M vxvvri l 

Moiin'ilh, Whauphill, 

\\ igtow nshiie 


PuoF Is \\ (b ix.i u’s ]('1t('r on this siibjts t m 
NmouI'. ol Oi'lobir -sS, ]> 573. is mteiestmg liom 
the n.ituial histoiv ]ioiut of view, but it missis the 
most suggestive ])oiiit in t)ie naiiative '1 hat point 
is the niimlxr — one liundii'd and tilt\' .ind thri'e 
What is the me.ining oi this veiv delmib' tiguii' 

It will seari ('h' lie eontemh fl that the numlier is 
iiieteK tlie simple st.itemeiit of a historu but- -that 
the lishes (.night dud aetuallv niimlH'r one hiindieil 
and httv .md thiee, neither niori' nor k'ss • 'J he 
n.iiv e hter.dism ot siu h .m (*x))l.in.ition is totallv blind 
to till* ti Lie SI gm In.. nil v of the sloi \ 

Obvioiislvg the stoiv is a parable 'I'he kiki* ol 
(feiinesau't is tlie woild dhi* hshes are the souls 
of men 'Idle net that is not brokiui is the tdiUK h 
And the niiiiibei ^ d li.it is .i ])robl(Mn, but .111 explana- 
tion I lie.ird given 111 .1 sermon bv m\ Jathei, the 
late Idev \i P Druiimiond, of halmiuiigh, serins 
to meet the case Wlu'n> be lound the solutuiii 
1 do not know. It was not oiigin.il 

'Idle jews, as is wadi known, alt.uhed a mvsteiious 
signitiiance to iinmbeis, and if tliev met a d( liiiitt' 
iiumber like this, tlu'v would not y>ass it by uulu'ediiig, 
byt would tn' to di^Lovei its mL.imng \\(ll now, 
tins numbei is wh.it is i ailed the )ierf((tiou of tlu* 
number 17 , th.1l is to s.iv, it is llu number .11 nv e*! 
at by adding all the eonsemtive numbers iiom 
I to 17 imliisive And tlu' number 17 itself is the 
sum of the two sacred numbers 7 .ind 10 d hese 
agaip (lidie I am a little vague as to why) stand 
respf'ctividv' for the Jews ,uul the (dentilcs Heme 
the stoiv me.ins that the net ot llu; ('huich is able, 
vvitliout bre.iking, to gather togethei not only, .is 
some contended. Jews and those who became Jt'vvs, 
but all sorts and conditions of men of cverv raie 
and tribe W Jk DkummoM). 

BaldovMU Institution, by Dundee 
November i. 
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Prof. Gudgfr’s communication under this heading 
m Naturf for October 28, p. 572, has brought back 
to me a vivid recollection of a lishing incident in the 
north-west of Iieland About a dozen yeais ago I 
s])ent a week-end at Ballma, Countv Mayo, and as 
tlie express to Dublin did not leave until after mid- 
day, 1 devoted Monday foieiioon to ,1 r.imble along 
the banks of the Moy river Obseivmg several 
UK‘U, with a boat and dr.iw-net, making .1 succession 
of fiuitless attemjits to laud lish, 1 crossed the river 
and ni.'ule my vv.iy to them ft was tiiu' — they had 
toiled and had caught nothing d'lu'y weie putting 
out, to make another attc'nqit, .ind 1 olleied tlumi 
five shillings for the' lU'xt haul I'hev' den lined 
'1 he net w.is h.iuk;d m, and theie was not a sciap of 
an\ thing 111 it '1 hey put oil again, .md 1 lepeated 
my oiler, which was leiected, and tiu' net canu' m 
empty, as lictoie With .ill tlu'ir liitile endeavours 
the men were not 111 the le.ist put out Cahul\ the 
boat .111(1 lu't were again got leady, and 1 was told 
it would be no use olleimg to buy tlie haul Wlien 
the net w.is l.inded it was found b) h.ive biou.ght m 
one little lish--a spiat m si/e ' Apiiaiently this was 
looked ujion as ,1 gocxl sign-- a command lolrv again, 
lor, still midaunti'd, Ihe men pcisevc'red — Ihev loweil 
oil ( heel fully, k'f out the ni't, then leimnc'cl to 
shoii' .111(1 h.iiiled at the lu't, but (‘videiilly it w.is 
h.iidei work than on an \' jircw loiis occasion \\’lu'n 
the opei.ition was com])l('1e(l, Imndieds the nuMi s.iid 
eleven himdied s.duion had been landc'd ' V school 
liom till' sea had lonie up on the using tide 

Hv llvimii'S 

Ocfolx'i 2.S 


On the Reality ot Nerve Energy. 

1 iiAV 1 only to d.iv' seen Dr \dri,m's letter ol 
Scptiinbei 30 m whuh he states with gic'.it (le.tnuss 
the jin'si'ib d.iv ]ihvsii<d i xjil.m.ition ol Ihe n.iture 
and ti.msimssioii ol the iii'rv e mijuibi' 

It sei'ins to me th.it it is 1 lu' ri'l.ihon ol this nervi' 
nniuilse to nei ve t'lu rgv th.it st.inds m nei d ol eliicida- 
hon Mv piesent loiuein is not ^o much to lecom- 
mend Ihe mois' extimsivi' use ol tin Icim nerve 
I'lieigv as to in. ike sine lh.it wlu'ii phvsiologii.il 01 
medic <d wide IS lew it. we sh.dl h.ivi' some' more' 
acemab nolion ol what the\' mc'.m bv it lev idc'iitlv . 

fiom wh.d Di Adiian savs, somelimc's thev nie.m 
inent.d eiieigv Suri'lv nu'iil.il ('iieigv n- not wh.it is 
iiuMid 111 the following ]).ii.igi.iph, " In del. t c .11 1011, 
when all the' lU'ivi' I'lieigv of the' cold is dirc'cU'd 
into one channel ”(\eidon, " \ngma I’cctoiis, ' 
I’.iieldon, 0)20, ]) 337) Ihe l.itc' Sir Willi.im Oslc'i 
wiotc' “ \n oig.ims.ifion w Inch isdefc'ctiv ( m wh.it, loi 
want v)f ,i bettc'r lei in, we must t.all nerve iorce 
(“ Principles ot Medicine,” oS'i"}, p OM-’) 

J'lof I l.illibnrtoii, 111 levic'wing von 'Mon.ikow b 
” Du I .ok.dis.itioii im Giosshirn ” (l^hv-zo/ \bst , Xo\ 
and Dc'( icii.S), thii-. c'xprc'ssc'd Imiiscll, ” 1 lu' mtro- 
diu lion ol .1 ( h.mge m tlu' cjii.mtitv ol lu'i v oiis t neigv 
(I liighlnig's Jac kson) passing ovc-r .1 giv c'li svstem ot 
Comliu tion jiatlis ” In his “1 ext book ot 

Phvsiologv ” (l.oiidon, (dmuhill, oiia, p 1211', 
Prol St.iihiig wrote' ” Dining the second sbige (ot 
as])hyxia) theic is .i disdiaigi' of neiv( eiiei gv' w I ik h 
sjmMds thioughout the' wliole ceiitial ni'rvoiis 

svstc'iii, beginning m the Ihilbai Gentres ” In 
none' ot tlu'se quotations is it .1 s^ynoium for nu'idal 
energy, unless, peiiuqis, we except Oslc-i’s use ol d 
('To leeognise ” nu'id.il eneigy ” as a rc'.d existe nce 
in tlie sense of being a vvra (Uiisa of neural juck esses 
is, 1 believe, necessiwy, but it involves grav'c dilfi- 
cultics both in pisydiology and metajihysics ) 

The authors just <iuote(l are surelv not indulging 



November i 8 , 1922 J 


NA TURE 


667 


111 m(.'t<i])hors , they e\'idently ha\c souK'thiiig (|uite I 
definite before them which they beliexe is conveyed ! 
to their readcis. Is it what othei wiiteis, c Sir 
Ficflerick Mott, would call innervation Apparently 
so, for he w tiles m “ The Itrain and the Vokc in Spe<*c li 
and Som^ " {llarpcy's, iqu^of “ inneiwation i iirrent^ ” 
Now lUiicnts must be real, iinisl bt' a llowim; oi 
sornethui^ 

('linuians — neinolo^ists - behe\ e m nei\e eiiei^v, 
but ap[)aren1ly the\ do not dLii\(' then bt bet fioin 
their j)h\ siolo^it.ii ttat.htr-^, lor, atcoulni'a to 
M( Oou^all, "the pi oh'-.sional ])h\ Mtilo'aists relel to 
it (iiei \ e eiion'i ) ( ontemptuoiisK as a siii\i\al lioin 
tlie Daik \f;es " Witluiut doubt, somethin,!; heii' 
IS 111 iKH'd ol bemt; t leaied up 

'I'lu' inlelhnenl la\man thinks tht'n* is sm h a tliiiyt; 
as "nei\e Lmayts,' phvsuians use (lie Iliiu t oii- 
stantlv, sonu' jiroh'ssiomd ])h\ siolo,!;isls ust it wlien 
the\' find it (ouxeinenl, and \et Dr Xdiian assijn •- 
ns tlial "as a ph\ siolo^ital t ttm t'pt, ‘ luaxe empax 
has little to letommnid it " 11 lhal so, it is un- 

ioitunate tlu' ti nn is so ])o})ulai Di \diian, 

how e\ er, ( oiu edes 1 liat " It the td m ‘ ium \ t' t lu 1 ’ 
IS to be letained, it miithl be ustsl to nu'an thi* total 
]u)teiitial oiieiux' in the nmiroiu' axailalile loi n".e in 
the transmis-,ion ot impuDes " 

rills (U’linition is so l)i(Md that it would (o\ei (as 
it should) such i.isi's of imieixation as ceicln llai 
coiitiol ol othei iK'ixe (.('litres, as wi'll as uiRoiisi ions 
(en'bial miiibitioii ol K'ltaiii lowei ('('iiIk's, luitlKU 
of w’IikIi (Oiild be (.illed mental cn('r};\ 

dills IS all th.it is w<mt('il .IS a bi'i;innmu ol tin' 
cleaiinj-t of the an In this si'iise, neive* em r!.;\' is 
leal I had onlx siim’a'sted it mn»hl In' m('.isni(.d 
111 order, it ])ossibli', to satis|\ the di'iiiaiid that as 
a loiiu ol eliei;^\ it should b(' nu'.isuied 

It no\x II mams lor sonu' idix siolo,<;ist to disuiss 
th(' n'.dilx^ ol nei\t' eni'i.^v b\' (h hiiim; tin' (omepl, 
relatmn it to nei\e impul-.( .uni to lunei \ <itiou- 
piiui'sses, and placin.c) the leim in his index linn 
the m, in oloLtist and p^v ho]).itholo,!;ist would knov 
wlnlln'i In' w.is nsmn tlu' teiin ner\e eneii;\ in tin 
saiiK' st'iisi' .IS Lli.d in whn.h otlier men ol si lein (> 
use it 111 time, somethnu; moie delmiti. th.in at 
pieseiit would lilti'i' throu;;!! to the laity 

I) I'KXsik Harris 

Dalhoiisie I 'ni\ emits , llahf.iv, NS, 

< )('(ob( I 1 1 

Habits of Lichinu'i c'^culeniits. 

I\ (lie Oijobi'r issiu' ol the |oninal of the Al.iinu' 
lholof.;n.il \^so( 1 . 1 1 ion. Miss du'w.n.is r('(oid'' llu' 
occuiiimt' ol LlIiiuus cs( uU uhts between tide-marks 
on the ( Ol insli < oast .iiid m.ikes .i leipiest loi intoi ma- 
tron " ol the on. u N (‘IK i’ or .1 bsem * ol t his si'a-in i l.in 
between lide-iii.irks at othei paits ol tlu' Itntish 
( oast 

In this distiiit C‘<(i'li ulus (kcuis abuiidanth 
betwi'eii tide maiks in spun” .ind eail\ summer, on 
ro(.k\ (o.ists, a f('w m.t\ b(‘ lound at .dmost .nn- 
<ith( I se.ison \bont hebiii.iix' oi e.iilx Manh a 
shoiew.ud miyiat ion seems to si 1 m. so Ih.ii in snitabk* 
weathei (onditioiis sonii' hnndi ds max be lolliitid 
at sprniRs between \jnil and June linn their 
abiind.iiue deeia.isi's until about \o\ eiiibi'r, bom 
w’hc'ii iinl il ]ann.ir\ it is .it a iiiiniiniini I his mshoie 
vcrn.d mriMiniim is eonn nh'iit with the spawning 
season , iipe nidunlu.ils bein<; iound lioin ITbiiiary 
to Aiu^mst with a maximum oceuiim}^ m e.irly M.ix 
A similar shoieward sir.iwnin,^ migration oKiirs m 
other, chiefly Hori'.il, species— .S’e/r/s/^ r (yufipixius, 
S. endvra, Hcnruia ^suuf^unwlrutii, Anhul<),is tuhnru- 
lata, Jornuna Juhustoui, Acohdia pupillusa, Lcander 
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squiUa, Spiroulocai'iis pusiolu, ,ind ditublless \aiious 
other spt'i les 

'Ihe presence ol hi. rscuUutus between tide-inaiks 
is stroii}>lv intlueiieed b\ \aiioiis conditions- 
(I ) in \pnl !().; 1 ti spell of sh.iip hosts i aused niimeioiis 
urchins wlinh h.id mx.ided llu' intertidal /one to 
jc'tire to deepei w.iler wheie thi'\ were \ isible in 
abiind.niee in r-i Inis (j) dniiUR the hot sjiell ol 
M,i\ and |niie io-‘i tliex weie imnsu<dl\' si. ini' 
betwei'ii tlde-m.iiks (p 111 \piil .1 s|)ell ol 

he<i\\ wc-athel eithei w.i'dieil ,iw.i\ 01 (.ilised a 
tenijioi.iiv se.iw.iid moxement ol niihms liom tlu' 
mtirtid.d .iie.i, ^iiid liiilhii, .ilthon'.;h lhi'\- h.id .ilso 
been .ibundant ifr 1-2 Inis, imiu' weie to be sc-i'ii 
iheie, .ill liaxiin; .ippaienlh lelned into the shelter 
ol ciexues .111(1 botildeis dlieir is some e\ idl'lli e 
that 111. ill s .ippio.uh the shell .du ad of the leni.iles 
\\ In le mshoie, me Inns lei d \ i 1 \ l.ii m'l\ on bai n.ii les, 

On an <ueia,Ri tin hie ol / uh ulu'-, .is .111 

nn Inn, bi i;nis .iboiit iindsiniiiiu i Ihi' liisl inonths 
.lie spent III the Lannn.ui.in /one biowsin,!; Iieeh’ on 
sill h hm\ food .is Ml inbi .iiiipoi .1 , b\ the end ol tin' 
(.ileiid.ii \('.ii some .III' wi'll oxii / i ms in di.imetei 
.111(1 at Ihe ( lose' ol llu 11 1 \i'.ii p( i lod .1 boll t 4 Cins , 
Ihe mole .idvaiiiid li.ix im; sp.iwmd .iboiil \ia'>' at 
.III .ippi oxnn.i te .irc ol io-i_' months Ihe II -x e.ir 
”ioiip .i|*pe.ir to r.iiiRi’ belwi i'll ) / 1 nm , tiu' 111 -^ eat 
,Riou)) } o (Ills, .md till l\ xi.ii jponp 0-1 i ciiis 
I ill , Re I X' oxxim; to tin pioloiiRid -.p.iwiiiiiR jienod 
theie Is no dm out mint x bilwiiii ihi' xe.ii Rionps, 
wlnili iiieiRe into oiii .inolliii d he .idiilts leed 
on I *olx /o.i, L.innn.ii i.i ji.ii I u iila 1 1 \ 1 1 ( m i listed xx jl h 
Membi.im|)oi.i. - b.d.mids, i ti In Oitobir nn Inns 
.IK' lound with lai Re .Roii.ids in h in hits , riii on .ision.il 
one m.ix' haxe a lew mimaliin ox a d he x'e.uly 
( X < l<‘ would sc'i'iu toj'i 

July .Noximhei -(.roxx'lh .md laltMiniR of Roii.ids — 
I aniin.ni. Ill /om oltslioii 

I leeemher-M.iii li — M.it mat mn ol roii.kIs— l.ainin.ii i.in 
/oiu ollshoie 

Apiil- I uiie — Sp.ixvnniR-^-l.ii Ri'lx' nishoie 

Kn n xiv’i) I'j MiiiRsi, 

M.n iiK' IholoRK .d hlat ion, 

M illpoi I 


Ferseid Meteors in .Inly 1592. 

Mxx' 1 biiiiR It biiellx to the notiii' of n'.ideis of 
Nxil'RJ. that thiie is appal entlx a lelereiue m the 
histoiyof Xkb.ir, tlu' iMiipiioi ol India, to a biilh.int 
displ.ix of I'eismd meti'ors 111 tin I’.inj.ib about the 
('iKl ol Jiilx iS'K’ ddii' p.iss.iRc o( t in s m the aci'ount 
ol the 47lh x'l'ai ot the leiRii, and |ust bc'fori' the 
dcsiiiption of Xkb.ir’s ex)K'dition to ('ashmeie. 

\kb.ir .111(1 Ins son D.iniil li.id left Talioie and 
(lossi'd the l\,”ixi, and xxc'ie em .mijied at a Rardeii 
(.riled the K’dmb.lii On the pdh d.ix' of dir OS, 
xxhr.di iniRht (omspond to .ibont jnlx' 28, 151)2, 
tliKi' himdied little stars 01 pieii's of st.irs [stldrac hii) 
xxeii seen ti.ixeisiiiR the heaxiiis Irom xxi'st toi east 
Ihe J’eisian text dors not s,\\ whetiu'i tins was ill 
the d.iv 01 111 tlu iiiRht, but jiKsiniiablv it was the 
iiiRht or at le.ist tlu' exemiiR, foi the ineteois would 
not be \ isible dm iiiR thi' dax 

Akb.ri and his son xxeii' so <d,u med a^ this appear- 
,iiue* xxhieh took pi. ice thiee d.ixs after their d*‘[)arture 
lioin Lahore, .md xxhih' they xxi'ie still encamped 
at Kambari, th.it tlii'x at om c' i oiisiiltc'd the astiologers 
who xxeri' xxilh them in the c.mip and by their advice 
bloke uir their camp and letnrned to Lahore Nor 
did they lesiime tlu'ir m.in h till about a fortnight 
later and alter tlu'^ h.id asi'ei tamed a inoie auspicious 
day for a start 
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Perhaps the phetioinenoti was not seen in England 
or even in iCurope, The night may have been foggy, 
or tile tiaiisit of the meteors may have taken place 
in the daytime there 

It doc's not seem impossible that Shakespeare may 
have lieard of the display from sailors and other 
travellers m tlu* east vvIk'ii he wrote about the close 
of the sixteenth centuiy of certain stars shooting 
madly from their spheies II Hi-'v1'’ridok. 

5j Campden d louse Road, W 8, 

October 20 


Skin EiTect in Solenoids. 

Ski’s* chect m long, single layer solenoids wound 
with solid loiind wire and used at veiy high frequencies 
has been treated by Sommerfeld,^ and Abra- 

ham, L Pjlocli, and E llloch'^ (The lre([uency is 
supposed so high that the Ray'liMgh approvimation 
applu's ) 

'I'he last of these disagiees with the hrst, giving 
the ratio ol the lesistauce of a closely wound solenoul 
to the resistance ol the wire of Ihe solenoid when 
stretched out straight and used at the same fre- 
quency .IS ('qiial to 3 73, while Abiahain, T> Bloch, 
and Iv Bloch obt.iinecl 3 qO The writer (alcml.itcal 
the same ratio by a dilieient nndhod and obtained 
234 I 002 t'loing thioiigh the (aUul.dton of Som- 
merfcld and collecting for an (Tror in the giaphical 
evaluation ol the aiea niuh'r Sominei leld’s curve, 
the same result 11) is obtained by Sommerfehl’s 
method !'or looscE wound solenoids the c.ilcul.i- 
fjons of Abraham, 1 . Bloch, and Iv Bloch, Ben/, and 
till' wrilt'v ,\re m fair agieemcnt 

On leading this lettei Piol Sommerleld has 111- 
loimed the writer th d he .tgree-i with this conclusion 

G Bki.it 

National Kese.uch Eellovvdnp, 

Cl lit! Labuiatoi y , 

Harvard Univ'crsity, IJ S A 


Colour Vision and Syntony. 

Aftt.r ri'ading the letter of Dr Kdiidge Gieen 
(Napurf, October 14, p 313) it occiiiied to me that 
the following mcthoil, involving no head movement, 
of obseiving the movement ol positive retinal "after 
images " might be of mteicst Tf, m .i dark room, 
the ey<‘s bmiig m .1 stale ot " d.uk adaptation " and 
one covereil, a div petrol lighter ol the spring release 
type be Hashed, a f.in-sh.q’ied pattern of bnlli.int 
Streamers will be sism 1 his pattern is followed by 
a similar " alter image ’’ The " after image " im- 
mccliati'lv begins to contract d his contraction con- 
tinues till the alter image a])])eais as a rather thick 
irregular line ol smalUa area .iiid gicatcr biilhancy 
than the original pattern fhe lapidity cjf the ( hange, 
and the final foim vanes loi diltcrcnt jiarts of the 
retina Two points are of mten'st, the contraction 
of the iiiuige, and the incieaso ol biilliaiicy. 

11 S R\land 

London, S E., 

Oct. lO. 


Mosaic Disease in Plants. 

Thkrl Iut*. been i onsidcr.ible speculation recanlly 
upon the cause ot the so-called ‘ virus diseases,’’ 
winch oc.ciir in both animals ,ind jilants, sue h as 
ty])hus and Rocky Mcnnitam fevc*r m man, and 

* A SommcifeM, *' t'bi r ckii Wrrhs. KtroimM(lcu.t.iiKl von Spiilcn,” Ann 
d 1 ‘hys , 3.:9, p. O09, 1907. 

• W Lov, “ fiber the K.tp.i/it.U fkr Spiilen und deren Wi(ler-.tanil iirid 
Selbainduklon bei VVcthscFlroiii," Ann d Plivs , S12, P. 923, 1912 

■< 11 Abraham,!. UloOielE llloc h, Kafbo-tC-k'gr.ipliie imbtauc,” 1919, 
E C M R Report No 4OJ9. 
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" mosaic ” disease in plants. These diseases are 
supposed to be due to the presence of some ultra- 
microscopic filter-passing organism Many small 
bodies, some of a granular nature, have been described 
in connexion with these disorders, such as Rickettsia, 
Negri bodies, etc As legards the mosaic disease of 
plants, E O. Kimkel, a worker in Hawaii, last year 
demonstrated the presence of a peculiar bexly of 
aimeboid appearance m the diseased cells of maize 
aftectccl with mosaic 

The purpose of this communication is to place on 
ri'cord the discovi-ry of apparently similar bodies m 
the tissue 'of potato plants affected with mosaic, a 
disease .whith, so tar as the potato is concerned, has 
become of considerable economic importance. No 
attempt is made at present to define the natiiie of 
this body, but it is hoped that further work may 
thiow more light on the subjeet. All that can be 
said is that there is invaiiably present in the cells of 
mos.iic ])()t.ito tissue, m close association wnth the 
milieus, ail abnormal body which is defimtidy con- 
nected, with the disease Brepaiations showing these 
bodies were demonsliated at a recent meeting of the 
.\ssociation of itconomu Biologists in London 

KiNNJ.iiiM Smith 

The N’lctoria Umveisity of Manchester 


Einstein’s Paradox. 

In his review of Beigson's new' book (Naturf., 
October 14) Prof. Wildou ('arr lefeis to " itinstein's 
paiMilox," which he ipiotes m inv'i'rti'd commas as 
follows • Su])p()se a traveller to be endoscil m a 
cannon-ball .ind projeitefl from the cartli wnth a 
velocity amounting I0 a twenty thoiis.iiidlh of the 
veloiiTy ot light, suppose Jiim to meet a stai and 
be returned to I'aith, he will hnd when he leav'cs 
the cannon-ball that if he h.is been absent two years, 
the WTirld m his absem e has aged two himdri'd years." 
It so h.ippens that .1 paradox of tins iilentual kind 
was ])roposetl to ivmstem himself by M. iGinlevc^ at 
the Pans conferences in Apnl of tins year Unless 
1 have greatly misiimletstooH Jnnsteiii's reply, as 
lecorded by M Nordmann in the Ifrviic dcs Deux 
Maudes of 'May 1, this partn iilai p.iradox, arising 
from the imagm irv dcpartiiie and retnin ol an 
observei tinellng with gicat speed liom a given 
point and bc.k ag.un, was showm to be one not 
legitimately denvable from the icstncted theory— 
till' theoretical const! uction is not one to which the 
transtoimation formula' can pn.perly be applied 
(pp 146-152) 

The humble stndeiit of relativity is therefore in 
the position of a schoolboy who hnds that what he 
„learns fiom one master to-d.iy is i ontiadicteil by 
another to-morrow Bergson and Nordmann both 
sjiealv with Einstein’s voice , but wheieas the foimcr 
apparently puts the jiaradox before us i ategoncally 
as an ines< ap.dile ivinstemian f.n t . the other rc'presents 
it as a iion-lunstcmian hction Which ol these two 
v'levvs are we to accept ^ H liev cannot both be true. 
Ivmstem, as cpioted liy M Nordmann, advanced good 
reasons for ])uttmg the ])arado\ out of court , but as 
Beigsoii was present at some at least of thi' ca)nfereiu.cs 
it apjHMrs that these reasons did not seem to him to 
be convmc mg 

There is a certain mdefimteness of phrase about the 
paradox as quoted above winch gives rise to doubt 
riie only observaT mentioned is the traveller in the 
cannon-ball , and it is quite overlooked that he 
would Tidtiirally expect the diUeieiicc between his 
time and earth time to be in exactly the opposite 
direction — he would expect eartlr time to have 
advanced by only one-hundredth of his own time. 
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If the traveller happened to be a relativist, his faith 
in the transformation formulae would receive a rude 
shock when, instead of the seven and a half days 
he had calculated, he found on returning that the 
earth had aged no less than two hundred years. 

There is also an obvious flip as regards the sjieed 
necessary to produce so large a dilTerence m computed 
time (assuming the paradox to stand good) An 
observer travelling out and back with a velocity of 
one twenty-thousandth the velocity of light, or 
9-3 miles per second, would only expect a diHercnce 
of oue-tivelfth of a second in cither direc tion between 
his own time and earth time after two year.<? * This 
is perhaps fortunate for us, as the earth' travels with 
twice this velocity, or 18-5 miles ])er second in its 
orbital course The cannon-ball would indeed have 
to be projected with a velocity of within one twenty- 
thousandth of the velocity of light,! c. ,v-~c{i~ 1/20,000) 
or with the incredible speed of about 185,990 miles 
per second, to produce the result stated ^ 

This, however, which is plainly only a lapsus 
calami, is of small importance The diliieiilty is 
created, not by the magnitude of the paiadox, but 
by its ('xistence, and the contradiction it opposes to 
common semse If true, it throws the whole relativity 
doctrine into the lap of metajihysics, from wdiicli, 
if we aic to belu've A1 Nordmanii, lunstein w.is 
determined to lescue it " La theoiie d'Jvmstcin est 
lu'ie de probl^mes posers par V experience Kile est nee 
des fails, et son autcui insiste avec beaucoup de 
vigueui sur ce point. Kile c'st tout le contiaiie 

d’mi .svst^me metnph>si(|ue ” (p 134, loc cit) 
Obviously this paiadox, m any of its foinis, can iieviT 
be subjected to the test of experiment, and as li 
is a fundamental ymnciple with Jhnsbmi that nothing 
must enter into his theory (and therefore that nothing 
must mti'rferc' with his tlieorv) tliat cannot be .so 
tested, IS not tlie didiculty tluTidiy automatically 
ruh'd out ot c oiisideiMtioii '' 'I'hest! are (h'cj) wateis, 
into which a sciolist like myself has to venture 
carefully, even when it is done of necessity, by way 
of cyuestion, m search of in formation from competent 
authonty H C Kkow'NIv 

Dublin, October ih 


TjuiRL is, as All Drowne jiomts out, a lapsus 
calami in my {|uotatioii The sujiposcd velocity of 
Uie cannon-ball is, not a twenty-thousandth of. but 
Ic'ss by about a tvventy-thous.mdth than, the velocity 
of light It is an often-quoted jiaradox, which 1 
heard foi the first time fiom AI Langevin in Ins 
addrc'ss to the Philosophical Congiess of Hologn.i in 
1911, and tlic discLis.sion of it oicupies a huge pait 
of AI Bergson’s book With regard to the jiaradox 
itself, it is, as Air Browne very well points out, not 
a Jiaradox for the relativist but an illustiation of 
the coiise(|ucncc of rejecting the jnincijile of relativity. 
In exactly the same way Zeno .s paradoxes weie not 
jiaiadoxes for Zeno but arguments for his doctrine 
that nothing moves The jirmciple of relativity is 
that it IS jDossible to pass to a completely dideient 
frame of reference without breach of continuity, 
jirovided that the S|iace- 1 ime c oedicieiils vary to 
maintain the ratio constant. The jiaradox slunvs 
the form whudi the breach of continuity will assume 
if with common-sense we suppose the change ol the 

‘ Takin;^ f=i, .niul 

t^C— sji~ 1/ i<)i),()0(>,(x)o=r(i-f-i/S()o,(M)o,ooo+a noiligiMc) 
61,072,000 

when l =2 yc.irs, years + g^j^ sccoiuR, or t-t' is less than 1/12 

second. 

• £=-!,(/« r-t/20,000. a negligible, or 

Therefore /miooI', 
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system of reference not to be compensated by a 
variation in the space-time co-ordinates. There are, 
in fact, two alternatives. 1 may conceive my traveller 
retaining the dimensions of his old system in his 
new system, then he will become a kind of ephemeral 
insect or microbe in his luwv environment, for his 
proportions will be incommensuiate with his old 
proportions , or, I m.iy i onceive him automatically 
shrinking or exjxinding in his dimensions jirojiortion- 
ately to the change in his env iionmeiit. Mien, however 
much the sjstcm changes, he i an nev^er become 
aware ol it. 'I'liis is what I leterred to in my article 
as the relativity yf magnitudes The jiaradox dis- 
appears m the piiiicijile ot udaiivity , it anses because 
coiiinion-sense is accustomed to the viiwv that space 
and time aie constant and inv.inable 

11 WiLDON Caru 

November i. 


Waterspouts. 

^ CoRRonoRAiiNG the letter of Dr B D Hale 
Carjicnier m Naiuriv of Septi'inber 23, p 414, refer- 
ence may be made to a note m Monthly XVeathcr 
Review, 43, p 550-551, 1(115, wheie .1 fnnmd 01 
jiendant seen neai C'ajie San Lm tis, Low'cr C alifornia, 
IS desciibed and sketched , tlu' sheath 01 sleeve 
seen by Di Hale (’arpimter w,is very striking 'J'lie 
jihenoiiK'non was under observation a considerable 
time 

Also, the following fiom my note-book on an 
observation made m Al.iml.i, P 1 • 

" /(^/Q V 2! d (> h /j m r 1/ - Pndei a thnnder- 
.storm dev('loj)ing m N , fiom ni> window 1 .saw a 
small tornado [uniud strcdi Innjj downward m N VV , 
oblupudy tow.ird W oi*S W It did not reach h.df- 
w.iy to (*aith, the sun was so low that a flood of 
yellow light jiouied hon/ontallv imdcT the cloud, 
and the tunnel w<is brilliantly lighted The figure 
and description given in my note'. Monthly Weather 
Review, November 0)15, •apjily i'\( (dUMilly, except 
that the biighti'r illumination biought out tlu’ hollow 
coie better I he distam (' w.is gieater, so that I 
could not veiy well make out tlu' lattice pattern.” 

d his one slujweel the sleeve or sheath very well. 
Another, nuMitioiK'd m the same note m the Monthly 
Weather Review, a g.in/y but laige waterspout, 
('xtendmg clcai to the w.iter, and ( ansing there a 
gnsit jiovvdcT-jnift of sprav, did not show the sleeve 
at all (I'lns w.is nc*ar San Salva<loi, in the Bahamas ; 
the position given by latitude ancl longitude is quite 
wrong, inseited by some other hand ) 

Willard J. Fishlr. 
Cambridge, Alass , (October lO 


Tables of the Incomplete Gamma-Function. 

T .SHOO! T» be greatly obliged it \ou could allow me 
.1 httU' ot your v.iluable space to state that Dr J F. 
'iocher has kindly jiointi'd out an error m my Intro- 
duction to the above 'fables In ,i table on page xx 
the vvnjiig argument has been iiisertc'd to th(‘ correct 
viable of the fun< tion 

An eirata slij) has now beim is',ued, and wall be 
nisei ted in all future volunu's sold 'Hus slip will be 
supjilied*by the Sales Ollue, H M Stationery Offtce, 
Princes Street, Westminsler, to all past purchasers of 
the vvoik, ancl is arianged so that owiieis of the 'Fables 
can paste them over the otfendmg matter. 

I can only apologise sincerely to jmrehasers of the 
book for this madviTtency. Kart. Pearson 

Department of Applied Statistics, 

University of London, University College,W.C.i. 

X 2 



670 


NATURE 


[November 18, 1922 


The Nitrogen Industry. 


By Prof. C 

(lisaiiision oti ihe nitrogen industrv. orf^anised 

P l)y Section ]f (CIu*niis 1 r\ ) of the BnUsh Asso( la- 
lion at the Hull meeting, pro\e(l to 1 h‘ .i ^reat siuce^s 
in spite of eertain oIimous dilluiilties in the v\a\ ol 
sulIi d discu^ssion at the present linii' There are inan\ 
jiroresses in the field lor the fixation ol nitrogen, .ind 
(ommeriial rivalries make it impossihle to ms ore com- 
plete!) frank and unbiassed aicoy^nts of the merits ol 
the \arious s) stems. Miidi information of j^ieat 
Mientific \ alue has, for eomnienial reasons, to remain 
unpublished 'I'he Sei tion was tlierelore foitunate in 
obtaining; a general sur\<‘\ of the sub]e(t from Dr j 
A. Darker, whose exfieriem e m this field during and 
siTKC the war was ex( eptionalK gieat, his piadiial 
ae(|uamtan('e with most of the ('ompeting pioeesses 
enabling him to take an impartial \iew' ol many eon- 
troveisial matters. His pa[Hi makes it easier for 
( hemiral readers to judge ol the value of statements 
appearing in the teilmnal peiiodii.ds and m the 
IMipular Press Aeioiding to Dr. Darker, tluie is 
little to be added m the wav ol slat 1st ual material to 
till' Re|)oil ol tlu Nitrogen Pioduits ('oinrnittee pub- 
lished some eighteen months a^o, while the fliKtu.i- 
tions in the (lerman exchange make it ipiite unprofitable 
to discuss (lerman (onditioiis ol prodea tion oi the 
possibiht) of dumpiim. lojuts whah would otherwise 
iia\e been attnutue to tht‘ aiithoi ol sia h a jiaper 
'I'he nitrogen (iia^stion has .jittraded so miah publa 
attention that it !us e\ m lound its w.iv into si hool 
examination papers, although proloum! ignoiaiu'e on 
the siibjei t preeaihd li\e or six xears ago, not only 
among the general [lulila , but also m the i in le ol 
high olfaials direi ll\ (bm Lined with (|uestions ol 
national imporlamt 

'I’he oldest proi ess lor the s\nthesis ol nitrogen (om 
pounds Irom atmosplieia nitrogen is th.il whah 
enijiloss the electia are 'I'he great plants m Norwav, 
ol immense si/e and working with the greatest sun ess, 
are avowedly derived liom the l.ibor.itorv apparatus 
ol the late Lord Kavleigh, and Prof. Birkel.ind stated 
that his dts'ision to establish the pnxess as an in- 
dustrial one was i)ased on the lamous presidenti.d 
address to the British Assoeiation 1 )) Sir William 
(ruokes. Loid Ravleigh’s exjKTinKnts me hided the 
measurement of the rel.ition between the energv 
(onsumed and the nitiogen fixed, and it is a striking 
fact that e\ en now less than two per « ent of the energv 
of the average an lurnace is absorbed as ( hemical 
energ) in the initial oxiel.ition of the mtiogen 'Fhe 
{Tiodern plants are of enormous si/e, the two plants at 
Rjukan, lor (‘xample, employing a total ol 200000 
kilowatts, generated at an astonishingly low < ost by 
means of water jiower. Sew end modified an proeesses 
have been tiieil exjierimentall) , including the Kilburn 
Scott tbiee-ele( trode iurnm e, 'I'he use o^ enrnhed 
air has been tried on a large si ale bv a company 
having works m Switzerland and (Germany, a closed 
circuit being used, and the nitrogen peroxiele removed 
by coolmg instead of absoi[)tion. 'i'his operation is 
not free from danger, and serious ex{)losions have 
taken place 'I'he arc furnace plants erected in France 
during^ the war have been closed, the power plants 
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I. Descii 

living required for their original purpose, the electrifica- 
tion ol rail wavs 

Ol the many processes for the prodiution ol syn- 
thetu ammonia, the original Haber process, the most 
l.imiliar of all. has been sui'cessfully worked bv the 
Ikielische Co at Oppau, and at the even larger works 
leientlv completed at Merseburg in Saxony The 
jnessure in this process is 200 atmospheres, which is 
not now regarded as high, and the gases move slowdy 
through reaction vessels 40 feet long and }, leet m 
external diameter, the walls being 6 im lies thi( k The 
gases are pie-healed and cin ulated 'I'lie jiroeess 
worked out at University (iollege. London, bv the 
Nitrogen Products Committee uses higher gas velocities, 
and was planned to yield about 5 kgm. of ammonia per 
hour for exu h hire ol sjiaee filled with (iilaly^t, instead 
ol 400 gm as in the Haber system 'I'he first American 
plant at Sheffield, Al.ibama, used activated sodamide 
as the catalyst, but it is not surprising, in view of the 
ai'tion of watiT vapour on this substanciy that it [iioved 
a lailure , the later modified jilant of the Solvxiy 
Piocess Co , now making liquid ammonia lor the 
reliiger.ilmg mdustr) , has avoided the dehs'ts 

'I'he Cl.iudc' process uses very high pressures of (joo- 
1000 atmospheres, and the issuing si ream eontams 
as nimh as 25 per cent ol .immonia (iriiikdion is 
repku eel by multiple stage working, and the leadion 
vessels, rn.uh* by a Sheriield steel firm tioin a spex i.d 
heat-resisting matciial, are surprisingly small Hvdio- 
gen IS to be produced b\ an impioved pioeess Itom 
{'oke oven gas Ivicc tiolvtu hvdrogc'ii is used on 
s(W'(‘ral |)kmts, notablv at 'I'erni m Hah. and it seems 
likelv that wlit'i'e water [)owei is cheap, hvdrogin can 
be e(onomi<allv ptepareel bv tins means, provided 
that the loim ol the cell can be inqiioved 

Cvanamiele, legaided by some as obsolete, iemaiu> 
the che.ijiest lorm ol eomliincd nitrogen, but m sjnU 
ol this, many ol the war works using this proc'css h.iM' 
been closed 'Ihe largest plant is that of the Ameru an 
goveinment at Mussel Shoals, the future of whuli w 
still umeitam 'I'he Tierman ( van.innde plants arc 
being iiK'Kased m size A disadvantage ol this 1 om 
pound for agiKultural pui])e)Ses is that it is li.dile to 
( hange into du'yanehamide, but attianpls aie being 
made to c onvert it into other moie valuable ('ompounds 
One Ameru an company is converting it into a mixecl 
fertiliser, ammonium phosphate, which is iiselul but 
at [iresint too costlv In Switzerland the ( ah mm 
tvanamide has been converted to tree cvanamide bv 
carbonic ac'id, and then into urea Mixed with inoiio- 
caleium [ihosphate, a product known as phosjihazote 
is (jbt.iined, and this siibstam e is used for vines, the 
( ost not being high Mixed salts c'ontainmg ammonj*im 
nitrate have suffered in pcqiuLirit) through the Oppau 
explosion, but the use oi powerful bkistmg cartridges, 
which caiisc'd that explosion, is indefensible 

The cyanide process, the oldest of all nitrogen fixa- 
tion proc'esscs, is m use in .\merica for making the- 
acid tor plant fumigation, and researches are in 
progress with the object oi cheapening the manu 
facture. 

In concluding his paper, Ur. Darker directed attcai 
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tion to the large increase in the German (apatitv to 
produce synthetic' nitrogen compounds, and the 
erection of new plants in tliat country. At the end of 
this vear Germany will he independent of all importa- 
tion of nitrates, while the lar<^' munition works in this 
country are lieing dismantled The' suhiect, Ihc're- 
fore, has political importame as well as scientific and 
commercial interest 

Mr. J 11 . West’s paper dealt with the manulacture 
of the nitrogen and Indrogen rcajuired lor scnthetn 
ammonia proc'esses. Three volumes ol hvdrogen being 
rc'cjuired lor one of nitrogen, and the lormer being the 
more ex})ensive gas, the cost ot the process depemds 
mainly on that of the Indrogen 'I'he electroKlu 
process is c'onvenient, and uelds jnire hvdrogen, but 
the capital c'ost of the pLint is high, and the method is 
only jiracticable where clieap hvclro-elec trie jiower is 
available, foke oven gas may be used, the method 
employc'd being that c)f licjuefving all the g.ises piesent 
except hydrogen. Imt in this case the small cjuantitv 
of carbon monoMcie whic h always remains mixed with 
It must be removed by chemical washing or bv' con- 
veision into methane, the g.is being a jxnscin to the* 
catahst 111 the subse(_|uent ammonia svnthesis. W.iter 
gas may be used, a reaction with steam bcang brought 
about in piesencc olacatalvst < '() + 1 f^O =-('02 1 1^ 
In a modificxl pioc'c'ss, clue to the aiithoi and A [acc|ues, 
the coal is tre-ated bv a proc ess of c omplete gasific alion, 
and the g.iseoiis prodiii Is tre.iteci in the* .same' ap|)ai*itus 
to )ielcl carlion dioxide and hvdrogc-n with a c.it.dvsi 
Niliogcm IS made by the lic|md air pioc ess. or bv mixing 
air .inci hydiogcn in such projioi tions th<il on p.issing 
over a suitable (.ilaivst the* oxvgcn is conveitc'd to 
w.itc'r. and .i mixliiic' ol mtioaen and hvdrogen m the 
lecjLiirecl proportions remains In the il.iber ptcxc'ss, 
watc'i gas and procliK ei gas are niixc'd in su< h jno- 
poitions that a conect mivtnie is lelt aftc'i removal ol 
the c'arhon monoxide 

both this p.iper, ,incl the succc'edmg onc' bv Mr (’ 
J Goodwin, were prcsentc'cl in the .ibsence ol their 
authois, so tliat thev siitleied m the* discussion Mr 
Goodwin described the Ilaiisser process loi the' pro- 
c.nc tion of nitiK acid bv exploding nitrogen and oxv gen 
with a fuel gas m .i bomb .Mthoiigh the plant has 
hitherto beam on .m experimental scale, it is expec tc'cl 
th.it the new bomlis ol 12001500 lities c.ipacitv 
will give commercial viclds, ,mcl the* use oi stainlc'ss 
sicel has oveicome much ol the' corrosion didicnltv 
'I'he absoijilion lowc-rs h.cve been grc'atlv teduc c-cl m 
si/e bv emploving me kel-c hioimnm steel or silicon- 
iron for the vessels, under a l)res>^ure ol 2's-4 atmo- 
spheres 'I'lie suggestion has been made that a spea lal 
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ga.s engine or Ifumphrev pump might be used m place 
of a bomb, in order to utilise the heat c'liergy of the luel 
more ecoiiomicMlly, but it rc'in.iins to be seen whether 
suc'h 11 change would prove aciv antagc'ous on the whole. 
'I'he mam acivantiige ol the process is its compactness, 
the si/e of the jilant being sin. ill, espec lallv when gases 
of high calorific value aie used 

Dr K B. Maxted’s c onti ilnition concciiied the 
cpiestion whelhei nitrogen lix.iticai, basifl on w.iter 
[lower, could be ec'onoimc .illv uiideit.iken in this 
countiv. Under pre.seiit conditions, time' aie seveial 
sites in thc'se islancrs where it should be [xissible to 
produce' hvcho-elec trie enc'rgv lor 4/ 5/ pei kilowatt- 
vear, the greater part ot this sum ic jirc'scaiting interest 
on tlw c.ipital cost, 'I'liis would .illovv ot the' [iiodiic'- 
tion of elec trolv tic hvcliogen at .1 cost ot i.v. ycA per 
1000 cubic leet, which doc's not c()m[>.iie unlavoiirably 
with the cost of hydtogc'n tiom luel Gic-.iti'r ec'onomy 
would be cffcc'lc'd it uses tor l.iigc' siip])lic's ol oxvgcn 
111 the chemical industiies could bc' loimd ('om[).iring 
togethc'i the ammom.i <mcl cv.m.imide jiroc esses, it 
appeals that a given amount o| power, sav 10,000 
kilowatts, being available', eilhei piociss would result 
in the fixation ol about the s.imc c|iiantity of nitrogen, 
but the* ammonia process wouM v ii'ld l.irge c|uantUies 
ol oxvgc'ii as a by-j)i(*chic t while the cv.maimde 
jirocess would rec|inic' tlie bimgine ol .mthrac itc* .ind 
lime to the site' 'riii'i'c wcaild he some c oin|)ensating 
c onditioiis, siic h .Is the grcMtc'i simphi it v ol the c v .ma- 
micle jirocess. .ind tlm ni'cc'ssilv ol fixing .immom.i by 
means of .in .ic id 

Mr I', Kllburn Scott cfeiilcd the c cinteiltloli th.it the 
.irc process is unc'c onoimc <il It h.is hccii st.itcd that 
in Norvv.iv mtiic acid could he m.idc' piofit.ibl} where 
electric eiic'igv c ccsts 10/ pel kilow.ill ve.ir, while' the' 
Scottish sc hc'mes c .m prov i^lc the s.inii' cjii.intitv lor 
4/ 'I'hc' .irc' pioc ess is the onlv oiu' 1 .i|i.il)le ol utilising 
oil pc'.ik povvc'i" and vvhc'ie laigc genet. itmg st.itions 
.irc' set up it IS c|uite cccniomic.il Moic'ovc'r, calcium 
mtr.ite Is the best ol .ill art ific i.il lei t disc is Little C'lse 
c'liic rgeci 111 the discussion It is cle.ir lh.it jiroc c'sses 
whic h picimised vvc'II during the exception. d conditions 
ot the w.ii h.ive to bc' rc'-c'x.miiuc'd vc'rv c.iietullv in 
icgard to thc'ir pr.ic tic .ibilitv umlet ordinarv c onditions 
of competition, and it has vet to be* di'iiionstiated that 
svnthetic processes can be established sue c'c ssfullv 
vvhc're povvei has to be; obtainccl lioiii the combustion 
of coal Whatc'VC'i m.iv piov t' to be the lutiire oMhese 
pific esses, Dr Tl.irker’s levievv ol the presc'iit jiosition 
of the cjuestioii will be ol value, as .in addition to the 
imjiortant memoits ahc.idv piibh'-hcd liom olllc lal 
SOUP es 


The Thermal Basis of Gas Supply. 

Bv Prof John W ('obb 


'"[''HE amount of attention which has been given in 
J- the Press during the past tew months to the 
new' basis of ehaige for gas introduc'ed bv the Gas 
Regulation Act of ic;20, is at first sight somewhat 
surprising and unexpeeted To the seientifie mind 
there seems to be so little in it that calls for mental 
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strain in its c'omjirehension, 01 lor c_riti( ism m its 
introduc tion 

Gas IS now to be sold at so much per therm, and 
the therm is simply 100,000 Liilish 'I'hermal Unit.s— 
i.e. a convenient multijile ot what is the most widely 
known and generally acccjited unit oi heat. A 
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(lc( ision having once been taken to charge for gas on 
a thermal basis, the choice of such a unit was natural 
if not inevitalilc. It is true that the jpstice of making 
the potential heat units in tlie gas the sole measure 
of its usefulness is not to be established completely 
1))' a prion consirleinlions, although most of us would 
probably be imlincd to look kindly upon the notion 
from the beginning. 'I'hen' are factors other than 
potential hchit content whu li might helj) to determine 
the value of gas in iisig and should, therefore, be con- 
sidered, such as the temperature attainable on coin- 
liustion. If these faitors were of suflu lent importance 
the assumption that tliernial units alone could lie 
rightly taken as determining prii e would be in\alid 
and a different Iiasis for ( liarging ne< essary. 

Siu.h matters as these were, howe\ei, discussed at 
length in ((uifercnu’s (ailed by Sir (leoige Heilby for 
the pur[)ose, before the Fuel Resean h board made 
the recommendations to the board of 'I'rade on whuh 
the Act was based At tlicse (onferc'mes the experi- 
eme and the judgnunt (»1 g.is users and makers were 
freely diawn upon, and tlie ii'sulls of e\|)eiimental 
work bearing duet tl\ upon the points at issue, made b\ 
the Joint Rescan h ('oinmittee ol the Ihiuersity of 
Leeds and the Institution of (las Kngineers, were 
cijiisidered. 'The result was an ac'ceptaiu'e by all 
parties of the piiiuiple establishing a tliermal basis 
foi the sale of gas It was aci epted that tlie legislative 
(ontrol of the gas uidustrs, m e essary betaiise it is a 
publa sei'Mce with < ertaiii (‘\(lnsi\e rights, must be 
made more elastu in some jundainental lespesls if the 
gas industiy w.is ni be able to take achantage ol 
tedmual de\ i lopim nts presented to it. ami to realise 
fuel and inone1ar\ ('(onomies, so ob\ioiisl\ desirable 
at the present time lot the publa good and its own 
interests. •• 

The magnitude of th.it industiv and the national 
impiu'tam e of im|)ro\ements eftei ted in it may easily 
escape notu'c. Ihe gas industiy does not dominate 
any ])articular town or Imalitx in the same way that 
steel dominates Sliellield or Middlesborough, or (Otton 
some of the L.imaslnre towns, but in estimating the 
imjiortame ol the industry it should be remembered 
that e\ery ( il\ and town and many a \ illage throughout 
the countr) has its gaswoiks, ('ai lionising a total 
of eighteen million tons (jf i oal per annum, and 
incidentallv emploung ti capital ol some 150 million 
})ounds 

Tlie greater elastu it \ ol contiol to w’lm h referefti'e 
has been made above im hided a jicrniission to evu h 
(ompauy or authority to sujipl) gas ol the calorific 
value w'hich it could ])rodu(e most economically, 
although the (alonfic value being cha'lared a close 
adherence to the standaid was to be .secured by 
systematic outside iiispeition and testing, in which the 
recording gas calorimeter was to play a prominent 
part. On this system one town nia> be supplying 
gas of v5o british Thermal Units per (mbu' foot, and 
another a 450 gas. Uomparison of charged cannot 
be made fairl> on the prue per 1000 cu. ft. alone, 
but requires a correction lor ('alonfu' value. Uhargmg 
by the therm, z.c. b)' the potential heat units carried 
by the gas, simplified the matter by introducing a 
common denominator. 

'ho Sir George beilby and others^ including the 
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wTiter, there seemed to be no difficulty in such a 
change or objection to it from the consumer’s point 
of view. In justice to the gaS industry it may be said 
that when the matter was under discussion its 
representatives declared themselv’es as being appre- 
hensive of the way in which this strange new mode of 
making out a gas bill would be viewed by some con- 
.sLimers, and, through the ministrations of a certain 
section of the Press, this apprehension seems to have 
been justified tor the time being. 

An e.xplanatory pamphlet bearing “ The Therm ” ^ 
as its title has just been issued by the Department 
of Scientific and Industrial Research (to which the 
Fuel Resean h board is attached) in which the reports 
of the Fuel Research board on “ Gas Standards ” 
have been rejinnted. It is issued at a very low jirice, 
presumably with the hope of sec uring many readers 
and of ])lacing the jiublic in a less confused state of 
mind on a cjuestion m which a larg(' section has a very 
direct inteicst. 

There is something to be said for this hope. The 
only fear is that these reports, although well and dearly 
written, are somewhat too technical m lontent and 
language for the layman. Moreoviu', although this 
does not affect the mam issue, one disadvantage arises 
from the fart that although the o[)erative Act is Ijased 
upon the rei'ommi'iidations of the Fuel Research 
board as detailed in the pamplilet, there are some 
[loints of diftereiK'e betwei'ii the two whuii might liave 
been mduated. 

but It IS surely ]>lain enough, answering the (jiiestion 
usually asked, that no im rcase in a gas bill ('an be 
rightly altiibut(d to the use of the therm as the basis 
of charge. It a ('onsumer has bmned 2000 cu It ol 
gas with a ('alorific value of 500 biitish 'I'hermal 
Units per (U ft. he has used 10 therms, and it is a 
matter of mdiffenme whether he is (barged .p 2(i 
pel looocii ft or iod jier therm , the same voluim* and 
calorific value determine tlie sum m each cas(> and la 
pa vs 1 00c/. 

it IS true ttiat ac'cording to the Act, when a gas- 
supplvmg (omj)anv or authorit) ('omes undc'r the new' 
scheme an increase m price may be authorised bv tla 
board of 'rracle “m order to meet unavoidable 111 
creases situ'e the 30th day ol June 1914 m the costs 
and ('barges ol, and incidental to, the production and 
sujiplv of gas by the undertakeis,” but that is another 
matter. and has nothing to do with the use ol the therm 
as the unit of measuiement 

Moreover, although it is possible siali increase ol 
price mav be authoriscal as essential, m some cases 
and for the time being, to the stability of a servu'c 
wdiich must be maintained m the public intc-rest, 
it IS widely recognised inside and outside the ga-^ 
industry that the lull development of fiublic gas 
supplv, with all the undoubted benefits it can 
upon the community, ( an be attained only throiighjpfr* 
medium of a cheaper gas. In the ojiinion ol the writer 
It i.s also true that, in spite of misleading mclii'ations 
of the moment, the Gas Art of 1(^20 with its thermal 
basis of charge is well calculated to stimulate a con- 
tinuous and general movement in that direction which 
will become more apparent m the future. 

* The Therm Reports of tho Fuel Rosearch Board on Gas Standard^ 
(Londoa: Stationery Olfire, 1922.) 3d. net. 
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Obit 

Prof. A. Crum Brown, 'F.R.S. 

A LEXANDER ('RUM BROWN was bom at Edin- 
ii. burgh on March 26# 1838. TIis father was 
Dr. John Brown, minister of Broughton Place United 
Presbyterian Churcli ; his ninllier was a sister of 
Walter Crum, a chemist of distinction. Educated at 
the Ro\al High School and at the Unnersitv of 
Edinburgh, he graduated as M A. in 1858 and as M.l). 
in 1861. In the following year he was awarded the 
D.Sc. degree of London, and therealter studu'd in 
Germany under Bunsen and Kolbe Returning to 
Scotlancl in 1863, he began his career in ICdinburgh 
as an extra-mural lecturer in chemistry. For si.x 
years he taught small classes ol medical students and 
busied himself with research. On the election of 
Prof. Lyon Playfair m i86() to rejiiesent the University 
in Parliament, Ouin Brown was appointed to sui'ceed 
him m the chair of ('hemistry. The department 
placed under his (harge was at first jniiely medical, 
i)ut during his tenure it gradually changed its ( haracter, 
and at his retirement m igo8 had bei orne one of the 
('hiel departments m the Facult\ ot Sdcme 

Cium Brown w'as a man of e\traoidmar\ mental 
activity. Ihe mention of a new subject sent his mind 
darting and e.xplormg in all direitions In a few 
moments some |)ith) saving, some apt suggestion, or 
jierhajis some awkvv.irdh pointed (jiiestion would be 
the our(onie, showing his instantaneous grasp ol the 
[iroblem and his insight into its implications That 
lu' was a ])i()neer far m advame ol his coiUem|K)raries 
may be seen m the thesis whieh he presented at the 
ageof twenty -three lor the de'greeid Doctoi of Meclume 
It was entitled “On the Theory ol Chenneal Com- 
bination,’’ anel displayed sen h e»rigmahty of thought 
as earned it a most disioinagmg leception, so that 
the author was deteiied fiom publishing it at Ihe nine, 
and only printed it for ciri'iilation among his friends 
eighteen vears latei h'ven to-dav tins thesis of 
1861 bears a modern aspect, fiol.iritv and inti'ratoniK 
fones being at tlie basis of die jiresentation, and 
’■r.iphu loimuLe being Ireely used. A jnoneering 
rescan h on the fuiK turn of the semicncnlar I'anals m 
legard to (he sense of balame and rotation, and 
another (111 (onjumtinn With h'rasei) on the relation- 
ship bcLween physiological aitivnv .iiul (hemualion- 
^titiition, illustrate Ins fertility ot mind fAsentiallv 
of a spe< Illative and philosophual lurn, he vet invented 
many praitnal devices and supervised many ])r.icli(al 
resean lies His name will alwa^^ be assot latecl with 
the rule lor jiosition isomers m ben/ene c ompounds 
and with the elei tiosy nthesis ot dibasu ai ids lb* 
became a fellow of the Koval Soui'tv in iSyt). and 
was an honorarv gr.iduaie ol all the .SdCii'.h Cni- 
^ver.siLies. Dining the veais 1802 and 18(^3 he was 
pfcsident ol the ( heinu al Soc tciv 
vpart from his clumisiiy, ('rum Brown was ol the 
widest general ( ulLiire, and his masterv ol l.ingii.iges 
assumed m Edinburgh ( in les almosi legendary form 
His business ability was utilised by his Ciiiv er^ity , his 
church, and by the Royal Society ol J^Minburgh, ot 
which he acted as secretary for a (juarter of a (I'litury. 
In social gatherings he shone by reason ol his wil 
and his gifts as a raconteur, 

NO. 2768, VOL. I to] 


u ary. 

Two }Tars after his retirement from University 
duties, his life Was shadowed by the loss of his wife, a 
daughter of the Rev. James Porter, of Drumlee, ('o. 
Down. Gradually failing bodily health confined him 
to the house lor the past six years, but his mental 
ability remained iimmpain'd His friends could 
always enjoy the refreshment of a lalk^with him-*a 
talk sure to abound with (lu.inilly ajit stories and 
interesting remimseem es Aftei a l(‘vv weeks’ illness 
he died peacefully («i ()( toiler 28, the hist lepresentativ e 
ot an aradeniie period ol singular brilliance. 


Prof. J. P. Ki'knln. 

Thk unexpected death ol Dr Johannes Petrus 
Kiienen on September 25, having taken aw^ay from 
the University of Leyden in the full vigour of life a 
beloved professor, who only a few days before was 
inv'ested with the dignity of Redor Afagmficus, means 
a heavy blow^ to his many friends and in jiarticiilar to 
myself. Kuenen retnined to Levdcii sixteen years 
ago, and since that time I sh.irecl with liim the labora- 
tory wheie he was one of my fit si ])iipils Tie was 
1)01 n m ]86b and malriiaikited in 1884 in Leyden, 
where bis fatlier, (be lelebiated (litK of the Gld 
Test.iment, was then jiroiessoi by a hie ol idealism 
a< cording to a tiadilion handcsl down Ironi father to 
son he inlfilled the expcM tations wlin h he then awakened. 

As e.irlv as i88() Kuenen bceaine assistant in mv 
laboratory Jn i8()> Ifc took bis degree on a gold 
medal piize pa|)ii, and in 181)3 lectured as a privat 
doc'cmt. Ills brillmnt experimental researches opened 
to him a career m Gre.it Britain After having worked 
lor a time m Ramsay’s kjioiatorv, he was appointed 
professor 111 J fundee Jn a toiK'hmg letter Sir James 
Walker tells me how he was stria k hy the tall and 
handsome young Dutrhman, the first meeting being 
the beginning ol a friendship lor life. When wc read 
in T-evden th.il Kuenen was horn the first a sucress 
in Dimdi'c, both with his stiuh'nts and his colleagues, 
that he (ontrived to do in veiy adverse circ.iim stances 
a considciable amount ol resean li work, and that 
Sir James Walker admired tlu* sinijile way in which 
Kuenen oveirame experiment. d dilJieulties, wo see that 
his friends hetth at Dundee and Leydc-n have the same 
vivid recollei tion ol him And when Sir janies Walker 
miiinds us ot Kucaien’s genial manner, of his quiet 
humour m eonvTrsation, and of his singing Schubert’s 
songs, It IS ,is if wc hear Kiicnen hete in the laboratory, 
and with deep mourning we rec'all the ennobling in- 
llueni'c ol his presence and the happiness he sprexad 
aioiind him everywhere he wiaif by lus kind a!\d 
sunny heart. 

Having de( lined clifteient lalls from Holland he 
aiccpted that from Levden m i()ob, where he look 
upon himsell the teai hine of one of ihe (;ourbC'S to 
vvhnh T.orent/ had < onsec i.itc'd a good deal (A his 
preeioiis powers Weh oniecf lieu- with the greatest joy, 
Iwe mmiecliately cxeitc'd a great intluenee on our 
scientific' life. He earned the [irofounci giatitude of his 
pupils and general admiration for his love for science, 
his deep learning and insight, modesty, .md un.selfish- 
ness. To his unlimited helpfulness we have all been 



674 


NATURE 


[November i8, 1922 


hifflily indclited, and myself more than any one else, 
lie me all that a younger partner ran give 

to the older one, lie took an enthusiastir part in the 
de\eIoi)ment of the Leyden laboratory, where he was 
to take over my ])art ot the work The plans for 
the extension ot the lahorator\ in whieh he had all 
the time worked in a very disadvantageous location, 
were all made in eonjun(tion with him. It is a great 
pity that he Las been taken away before the bcaiitiiul 
new buildings for his department < ould be opened. 
We had both assisted m the f)reliminar\ dedication by 
putting, a((ording to local use, the 'dag cm the roof. 

Ills many-sidedness made him spread widely the 
benefits of .science and oi its culture, lie wrote, e 
an extensive and most interesting lust 01 y of the 
dexelopmeiit oi ])h)sics m Holland during the last 
150 )ears 

The main part of Kiieiien’s work lies in thc'rmo- 
dynanucs. He wrote many papers on it and also 
lucid and ( onifiiehensive books treating the eciuation 
ol state and the ecjiuhbiiiim of licjuid and gaseous 
jihases ot mixtures by his masterh repetition 
of Gahtzine’s expeiiments he muc'h aided scicmce, 
proving that thev (ould be explained b\ the influence 
of small tidmixtiiies. 

Thegreatac hievemeiil of Kueiien washis lundamental 
work on gaseous mixtures lb* was the first to fill 
out experimenlallv foi a complete senes ol mixtures 
of two gaseous substamcs m ditfereiit proportions, a 
sLirfai'e diagram that can be c oiisidc red as the analogue 
ot .\ndrews’ line di.igr.im tor a single substam.e 
The genius ol vaiicit'’ Waals, then cU-jiressed b\ deep 
mouimng, took a new thghl when he was aske-d to 
work out 111 ( oiinexion with kueiK'ti’s measurements 
Ins tin on ot hiiiarv mixtures given bc-tore oiilv in 
sketch, kuenen discovered, then letrogr.ide condeiisu- 
tioii. and liom \an der W’aals’ more extended iheorv 
deduced <i complete ex|)lanatioii ol this jiroc ess I 


still hold in vivid remembrance how Kuenen, putting in 
action his magnetic stirrer, the simple but fundamental 
contrivance by wdiich he succeeded in eliminating re- 
tardation, had the satisfaction of demonstrating to van 
der Waals the retrogiade, c.ondensation, and of seeing 
van der Waals looking in deep reflection at the beautiful 
phenomenon, wide h at once put his theory bejoncl any 
doubt. An admirable interaction of kuenen’s experi- 
ments and van der Waals’ deductions followed 

kuenenks disc'ovcry of mixtures with mmiinum 
critic'al temperatures and maximum vapour prc.ssures 
led to many important discussions on the properties 
of the transversal plait on the free energy surfac'e tor 
the mixtures. A happy extension of his research, 
partly with Robson, wsis the study of different pains 
of sulistanees, which arc not miscible in all propoitions 
m (he liquid state It brought experimental material 
tor the investigation of the longitudinal plait in con- 
nexion with the transverse one. where the theory of 
plaits of Korteweg had to he combined with van der 
Waals’ theory, forming an imposing whole, that 
showed the way in what seemed once a laiiyrinth. 
A posthumous work of Kuenen with Verschoyle and 
van Urk continuing the w'ork with Prof ('Inrk on the 
letrograde c'ondensation of mixtures of oxvgen and 
nitiogen makes the last .is well as the first of liis p.ipers 
belong to his great lile-work kuenen leavevs in- 
( or[)orated in science a diversity of images s\ steniatising 
m the light of theorv the full life ot c'oncTete fac ts in 
a wide domain and constituting ,i lasting momimcnt 
to his genius II kAMKRLINCUI ONNI'S 


Dr .\ibI'RT a SiiiRiKv, iiistnictor m physics at 
Yale Umvetsily. and lotnieily professor ol plivsus in 
the Hniversit) of king’s ('ollcge, Wmdsoi , Nova Sc otia, 
died in New If.ivcn, ('oimec tic'ut, USA, on Octolier 
22, at the age ol tluit\'-fi\e ycsirs. 


Current Topics and Events. 


11 M iiir K'lxc, lias appiovcd ol the tollowing 
awaids this \t.ir lev the ptc-suhnt and .'oiiiu it of tlio 
Roval Souctv V Koval medal to Mr (' 1 K 
Wilson, lui Ins resc'aic lies on ( oiidcnsatioii lUKlei 
and alinosphc ‘1 le (dca hu itv' , and a Koval medal to 
Ml ) Ikiixroft, foi tils ri'setirc lies in jiliv siologv, and 
('sjieciallv fc)r his woik m i oimexion witli iLspnatioid 
riie iollowmg aw. lids tiavc' also Imhui made* bv tlie 
piesnlcmt and conmil I lie ('ojdev medal to Sn 
Ernc'st Kutlu-rloid, for Ins rescMiehes in nulioac liv ity 
and atomic stiiielure , the Knmlonl nu'dal to Prot 
Pieter /eem.ui, loi Ins leseaiahes in optics . the Dav^y 
TiU'clal to J’tot j 1' 1 hoipe, tor his leseanlies m 

sviithetiL oiganu chc'imstiv , the Jiaiwin medal to 
Prot K (' Pmmetl, foi his rese.nches iii the science 
of grru' tic's , the fkuhanan nu'dal to Sii‘ David 
Jiruce, foi his researches ami disLovcnes m tiopical 
medu me , tlie Svlvestei medal Icj Pro! T Levi- 
Civita, for Ins researc lies m geometry and mechanics , 
and the Hughes medal to Dr !•' W’ Aston, for his 
diseov'CM v ol is()to]X‘S of a kirge iiiiinbc'r of tlie elcMiicmts 
by the method of positive tavs. 
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‘ rin: Ibiy.d Swc'disli Acadcmiv' of Science's, Stock- 
holm, has tiw'ardc'd the Xolicd pii/cs for ])hvsas .iiid 
chemistrv for t«)2 1 and 1022 as lollows I’hv'sies, 
1021, Prof Albeit hhnstein, Iknliii, foi his theorv 
of ix'lalivity and geiieial vvoik in pliv^sus, 1022, 
Prof Niels Bohi, ('opeiiliagcMi, tot his rescxu'c lies on the 
' siinetme of .itoins .ind radiation ('hemistiv, 1021, 
, Piof I’' Soddv, Oxfoid, for liis contributions to 
I the knowledge of the cheniisliy ol the' radioa<-tiv i' 

, (‘IcMiients and the nature' ol isotopes , 1022, Dr F W 
Aston, Cambridge, for his invcslig.ilions of eU'iiu'iits 
' and isotopes with tlu' mass spectrogiaph The Nobel 
pn/(' for moflicnu' is lescivc'd for next year, and that 
for peaec' will be annonneed on December 10, llx' 

, anniversary of the ck-ath caf , Allred Nobel, wlic'ii 
])n/es will be presented by the* King of Svvedc'ii 

'I'm. well-known periodical, Curtis’^ l]otanual 
I Magazine, which appealed regukirlv from its founda- 
J lion in 17B7 until the c'ud of ig2o, has now fortunately 
j rea])pcarc'd undc'r new auspices The first pait of 
' Volume 148 has just been jnibhshcd by Mc'ssrs. If. K. 



November i8, 1922] 


NATURE 


675 


and G Witherby, for tlic Royal Horticultural Society, 1 
the new proprietors of this valuable publication, 
and the Society has been so fortunate as to secure 
Ur O Stapf, late Keeper of the llerbanuin an<l 
Library of the Koval Uotfinic Gardens, Kew, as 
editor. The lon^^ connexion between Kew and the 
Tiiaga/anc wdl thus, we hope', be tnaintaiiu'd in the 
future .IS in the past, and in tact the h'gi'iul on the 
c()\er which states, “ I land - coloured liguies with 
descn])tions and observations on the Hotan\ , History , 
,ind C'ulturi' ot luwv and rare Plants from tlu* Ko\al 
Itotanu Gardens, Kew , and otliei Itolamc.d Lst.ibhsh- 
nients,” gives good assurance that this will be the 
(ase Indeed it is dillKult to im.igiiK' th.il a woiU ot 
tins kiiul, to be of risil \ ahu', ( ould b(' prepaied without 
the close loniiexuni with Kew being fiillv in. untamed 
'Fhis ])art, the first" of the new va'nture, is one t>n 
which the new proprietors .is wi'll .is the ethlor .ind 
pnlihshcrs des(>r\(' to bt' highly congiatulatisl I hi' 
pi. lies ari' bi'autilullv diawn and ate both .iccni.iti' 
and artistic, while the (olouring le.ivi's veiv httli' to 
he desiied Ihere is the same (idehtv to bot.inn.d 
di't.iil with wlnih U'adeis ot tlie oldi'r volumes aie 
f.imiliai .ind which makes the pl.iti's of so much 
v.ilue rile di.iwnigs in tins ]).ut .iii' the woik ot 
tliiei' (litleient artists, ,ind we think it is not iindiic 
pr.nse to sav’ th.it lhe\ .iie woithv ot the ni.ig.i/me 
in its hi'st d.ivs llie he.uitv and fidelity ot siu h 
]ilat( s .IS those of SUipcI.’d hiin)<h‘usi-., .i \(‘i\ dillii iilt 
siihiett, Hu/li(ipl!\iliiii! hisfi, .1 delicate and \ti\ 
u'lnarkable ouliid itoni Indi.i, .ind Svni pJivhini 
leave nothing to hi' di'siri'd An .iinple 
desi 1 iption both 111 f atm .ind Knglisli .n i omp.inies 
each plate, .111(1 there is mm li <1dd1tion.1l mattei ot .in 
mteri'stmg .ind vet\' nseliil mitim I he Ivnglish 
desi nptions might possibh besonu'what .ibbii'v i.iti'd 
.111(1 also some ot the gemu.d disuission, but it is all 
of value and show^ how much i.irc' .ind tioubli the 
editor must h.ivi' s])c‘nt to piodnio the Ic t ter|)ress. 
which Is ,i mine of useful mtoim.itioii \ volmiii' toi 
th(' vc.ir uiJi to jui'seivi' the conlmmlv ot the 
ii.ig.i/ine IS bi'ing jireji.iieil bv juiv.ite entcrprisi' 

'Liinoi i.H the coiiitesv of \dmir.il ot tlu' Idec't Sii 
Meniv 1 ) Jai'kson, chaiiman of the K.idio Kesc-.uch 
lioiiid imdct the Uepartnu'iit ot Scientific and 
Industrial Kescauh, we .ire .ibli' to publish this week 
an article on " 'riie Origin ol At mosphei u s ” bv 
Ml [\ A Watson Wbitt, who is in ch.iige ot the 
Jioard’s Ki’sc'ai i li St.itioii .it Aldcushot I he mteicst- 
mg rc'sults described will no doubt leceive close' 
.ittention from tlu' scumtitic public 'the me inbc'rs 
of the Radio J<ese.iri h Uoaid .ind ot its Sub (dunmittce 
on Atmospherics who .11 e lesponsible for the' invc'stig.i- 
tions cairied out at the Aldershot St.itioii <iie .is 
toUows : Jic^cau li Board - —Admiial Sii I lenrv 1 5 

Jalkson (c hairnian), ('ajitam (' Ic Kennedv-Pm v is, 
laeut -Col A (f 'V ('iisins, W'lng-Coinmandc'r ) H 
Jtowen, Mr E H Shaiiglinessy, Sir h'lnest iGitheiloid, 
Sir J E Pet.avel, Prof (f W' () Howe, All O 1 - 
Prowm, and Mr L C Ihomlev (sc.-cretaij ) S’i/ 6 - 

Committce B oil .'Uiiiosplirnrs — Colonel II G Lvons 
(chairman), Prof S Cliainii.in, Major II P T. 
J.efro), Mr A. A Camjibell Swinton, Mr R A 
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Watson Watt, Mr G 1 Tayloi, Mi C t R Wilson, 
Mr II, Morris Aiiev', Ur G C Simpson, and Mi 

0 F Plow 11 (secretary) 

Ar a geneial meeting of the Rov.il Scottish Gc'O- 
giMj1l11c.1l Soc letv', held on November 7, the Societv’s 
gold med.d w.is .iw.iided to Piof f W Gregory, 

1 mveisitv of td.isgow, in ic'(o>inition ot the' scientific 
import.incc' ot lesults obt.um d bv l|im through 
c'xjiloi.itions in Spitsbc'i gen, Viisti.ilM, P.ist Afiica, 
and South-west ('hiii.i 

Thk Thomas ll.^wkslev lee tine ot the Iiistiliitioii 
of Alcch.imc.il Tvngmeci.s will be delivcied .it (> o’clock 
on Fndriy, Uec ember 1, bv Ur T ]•', St.inton, who 
will t.ike .IS his subjec t, “ Some Keceiit l^ese.irches on 
laibncMtion " 

Mk R V \ Iwis, the I moil \stionomei at 
Joli.iimesburg, who is <it pieseiit m P.iris .ind will 
be III Eiigl.uid 111 .1 fc'w weeks' time, h.is li.id the 
degree' ot doctoi ot sciem c', Ihoioiis rau^a, I'onlc'iied 
upon him bv* the I mveisitv ot I evden 

I HI lollowmg iii'w .ippointmeiils m the Pc'abody 
Miiseiim ol N.ilm.d llmtoiv have' ic'ieiitly bc'en 
amioiinced bv \ .dc' I mvi'isilv' to be diii'ctor, 
Ur P S I (ill, piolc'ssoi ol V ( 1 1 ( bi all' ]),d.eon tology , 
to bi' ( m.itoi of mini lalogv , Ui W h’ hoi d, piok'ssor 
ol minei.dogv, 111 siiiiessiou to Plot h S Dana, who 
li.is held till' c m.itorship siiii e 1 | 

In c omu'xion with ^he liviipool sei tioii ot the 
Socielv ol ( lieiiiic.d Indiislrv .1 lliiiler Memoii.d 
I .ei tine will be deliveiod .d .S o'l loc 1< on Wediiesd.iv . 
Xovc'inber jj, in the' (hcmistiv la (line 'Ihe.itie ol 
the T mveisitv, l.iveipool, bv Mi W M.n n.ib 1 he 
sub|ect will bc' “Some Ti liii'V emeiits of Chemic.il 
Indiistiv during the A\’.ir, in tin-, (ouiitiv .mil in 
I r.iiic (' 

I III eomii il ol the Instilutioii ol (ivil h'ngmeets 
h.is made' till lollowmg .iw.uds m iispect ol ji.ijuis 
jiiinlid without discussion 111 the Pioiiedmgs for thc' 
Session ToJi to2J A ( ic'o! gc' Stephenson gold med.d 
to Ur P> C Laws (London), leltoid ])remiums to 
Plot f P.nrstow (I ondon), Ui \ | Sutton 

Pipji.ird (London), Mi E A (nllin (Ihisb.ine), 
Air H II Dale (Rose villi , \ S W ), .nid Mr i' W' 
Stephen ( Vbcideen) .'And tor ji.ipeis le.id betore 
mec'tmgs of stiulc'iits 111 London .nid the piovincc's 
A Miller pii/c' .ind tlic' |. lines honest med.d to Mr 
J' 11 Liilloc k (Latclill) , and Millei jui/es to Mi. 

I Cr Mitchell (London). Ali A (. M'Uon.dd 

(London), and Mr H.iri y W oil (M.iiu hestei) • 

Jill, tweiitv'-tifth .inmi.il '1 1 .nil- 1 ayloi memorial 
lectuie was dehvc'rc'd bv Ui Regin.dd S Clav at 
the house of the Ro^al Photogiapliic Society on 
Octobc')^ 10, and is jiiinted m lull with dimneioiis 
illustiations in the Novc'inbc'r number of the Socrety’s 
Journal dlu* snbiect was “ llie Pliotograjihn J.ens 
ifoni the' Historical iknnt ot A'lcw,” and the disiourse 
IS jirob.iblv the most complc'tc', if not the most 
c'xtensive treatment of tlii' subjecd now available. 
'I'he lectiiier leferrc'd to “ two great inventions — 
hrst, thc aiiastigniats of Schioecler, Rudolf„and von 
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Hoegh, and kecond, the Cooke lens of Harold Dennis 
Taylor, and remarked that only time can show which 
of these has been of greatest value, and upon wliich, 
if cither, the objective of the future will be based. 
He adds, " I do not think the great step which the 
<".ooke lens marks is as well apjireciated here as on 
the Continent . . . the Zeiss Unar and Tessar 
were based on the same principle as the Cooke lens 
. . . Hartifig has also made s(‘veral lenses whu.h 
are modihcd Cookes ” 

Thp. Optical Society of Ameriq i held its seventh 
<annual meeting and exhibition of optical instruments 
at the Bureau of Standards, W.ishingtoii, on October 
25-28. Speiaal sessions were arranged lor the con- 
sideiation of r.idiation, atmospheiic optics, jihysio- 
logical optics, jihotoimdry, optical pyrometry and 
jihotogiaphy, and the whole ju'oeess of manufacturing 
optical glass was available tor inspection during the 
meeting Reports of committees which have been 
considering the (ombination ot the Journal of the 
Society with the Instrument Makeis’ joiunal and 
the possibility of inibhshmg .i translation of Ilelm- 
boltz’s " fdiysiologisihe Ojitik " were received, Tn- 
formal accounts of the jni'sent jiosition of the woik 
of the committees on nomenclature and standaids 
of polarimctry, ri'ilectoiiietrv, spectror.idiomctry, 
refractomelrv, visiud sensitometry, optic.d glass .md 
instruments, wa\ e-lengtlis. illumination .ind jihoto- 
metry, photograpliy, p'^ ronu'ti v. and sjiectrophoto- 
metry were also givim Visitors not members of the 
Optical Society wci-' allowed at both meetings and 
exhibitions ot apjiaratiis 

Tin-: annual repoit ol tlu' Chiet Medu.d Oliicci ol 
the Ministry of Health lot the \ear 1021, recently 
issued, is entitled, "(tn the State of the Ihiblic 
Ifealth.” rhe death-rate tor th.it year was 12 i per 
TOGO p(‘rsons living, the lowi'st on recoid . the biith- 
ratc 22-4, a dis line of 5 t on the iircvious year The 
infant mortality was 83 per 1000 births, a vi^ry low 
figure, though slightly higher th.m that ol 1920 Of 
1000 deaths fiom all ( .iiises, canter accounted lor 100, 
bionchitis for ']\, pneumonia for 7b, heait diseases loi 
1 1 7, and nervous diseases for 105 As regards 
infective diseases, no cases of plague, cholera, or 
typhus fever occurn'd. and mlhu*n/a remained at a 
very low ebb during the greater pait of the year, but 
336 cases of srn.dlpox vveie recoided Only 12 nevt 
indigenous cases of malaria weie detected, as (orii- 
pared with 3O m the previous year and 103 m ipr*) 
Encephalitis leth.argica mcieascd, J.170 cases being 
recorded, as compaicd with 84 \ cases m 1020 Tuber- 
culosis is decreasing, tlie number ot cases notified 
being the lowest recorded Much inform.itioii is 
given on schemes for maternity and eluld welfare, on 
the prev^eiition of venereal diseases, on the care and 
after-care 'jf tuberculous cases, on the relation^of food 
to health and disease, and on the medical and sanitary 
administration of the country. 

In Scrjbncr’s Magazine for November, Dr. George E. 
Hale describes the buildings now being erected in 
Washington for the National Academy of .Sciences 
and the National Research Council. The architect 
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IS Bertram Grosvenor Goodhue of New York, and 
the sculptural decoration has been entrusted to Lee 
Lawrie. The complete plan is a hollow square with 
a frontage of 260 feet, the centre of which will be 
occupied by a domed hcdl surrounded by seven top- 
lit exhibition rooms. For the present only this 
central area and the front block arc being erected. 
The two upper Hoots of the front block will contain 
the offices of the Academy and the Research Council ; 
the entrance hall on the ground floor will be flanked 
by a library, lecture-rooms, and conference rooms. 
The central hall, though primarily intended for 
exhibits, will be capable of transformation into a 
lecture-room or meeting-room. The novelty of the 
scheme lu's m the utilisation of the central space for 
a museum of discovery Those natural phenomena 
which for the time being provide the chief fields of 
investigation, tin* ajijiaratiis for studying them, and 
the means by whuh fundamental discoveries m pure 
science are applied lor the public welfaie will all be 
demonstrated m a permanent but ever-( hanging 
exhibition, kept constantly up-to-date, and covering 
the whole range of the physical and biological sciences. 
At the same time the jiro vision of a convmnent and 
dignified head(]iiarters for the National Academy and 
the R(‘scarch ('ouncil will greatly assist those two 
bodies in their tasks of advising the Govcinincnt and 
organising the sdcntific vvoik and lesoiirces of the 
United States The building will doubtless justify 
the title of J.)r ]lale’,s article as " A National Focus 
of ScieiK e and Rc.search " 

The annual icport of the J.ancaster Astronomical 
and Sdditilic Association h.is recently been leceived. 
The rules and legul.itions ol the Association arc sik li 
as could with advantage be imitated and followed 
by many other similai institutions up and down tlu* 
country It is apparently conducted entirely by 
honorary otticia Is, and the motto borne by the A.ssocia- 
tion IS cleail}’ the whole spirit of the work- If wc 
succeed in giving the love of learning, the learning 
itself is sure to follow ” — Lord Avebury. The 
Association has a total of 281 members. T.ccturcs 
aie given monthly and they aic of a scientific and 
educational character. Mctcoiology forms an im 
jioitant fe.itun' of the icpoit Monthly and weekly 
icsults from readings taken at tlu' Greg Observatory 
aic sent to the Mctcoiologic.d Olfice .ind are used 
in the ol!i< i.il publications Mean vailues for each 
month throughout the year 1921 are given in the 
H'poit for barometer as well as the extreme readings, 
the duration of bright sunshine and the number 
of sunless days. xMonthly rainfall statistics aie 
tabulated, and during 1921 the total measurement 
was ji-25 in, which fell on f()4 days Lancastm 
escaped the drought fioni which so many otl^cu 
places suffered, and the showers during the sumniei 
kept the giound Ironi being dried up The mean 
air temperature for the ycsir was 50°- 2 F, which is 
warmer than cither of the two pieceding years. 

The recently issued report of the museums of the 
Brooklyn Institute (N.Y.) for 1921 .shows that the 
children are well catered for, not only in the delightful 



November i8, 1922J 


NATURE 


Children’s Museum, but also at the Central Musouni. 
Here it is the higher grade schools that receive chief 
attention, and an attempt is made to correlate the 
demonstrations with their curriculum. Besides the 
classes at the Museum, full use was made of the 
collection of lantern slides, more than 2800 being 
sent out on loan. The department of elhnol(ig\ 
continues to furnish suggestive material to the 
American clothing and alhcfl industries , four rooms 
have been constructed and e({uipped for the incieasing 
number of artists and manufacturers eoiisultmg these 
collections. 

Oni: way m wdiich the SmitlLsonian Institution 
puisnes '■ the increase ol knowdedge ” is by cvploi.i- 
tion and hcld-work A richly-illustiated jMinphlet 
describing the w'ork so accomidishcd during i<)2i has 
been issued as Publication 2()0p The jirev ailing 
high costs restricted the number of ('Xjieditions, but 
fourteen of the more impoitant raiigisl from C'hma 
to Chile and brought back huge collections to the 
Lhiited States National .Museum Our own museums 
do tlieir share ot exploration, but the great achantage 
[)Ossess('(l by the museum at Washington is tliat it 
seems able to detail its owm stafl tor this purjiose. 
t riiLs IS to the bc'iietit of both the individuals aiul the 
eventual study oJ tlu' I ollec lions Dr C D Walcott 
continued his exjiloralion of ]ne-l)o\omau sti.ila m 
the ('anadi.ni Rockies Di Bassler collected fossils 
in Tennessc'e for study and loi exlubitioii Mi 
(hlmorc collected fossil \ertcbratcs m New .Mexico, 
and Mr Oullcy did the sanu' in \n/oua, ('.ddoniia, 
and Nebraska Dr Ilitchcoidv collected and studied 
grasses .md bamboos in the Phdi[)])incs, Jajian, and 
China. J-tr Ikirt^cli Msited the Tortng.is and tlu' 
liali.'ini.is in coiiiK'xion with his bleeding expeiimeiits 
on the mollusc ('enon I)r Aldiicli was sent to 
Alaska to collect msc-cts Seven other expcditums 
wcic devoted to aiehaiiological tield-wmrk m tli<‘ 
United Stales and Dominica, and on thcmi aUo many 
n mibcrs of the staff were engaged 'the Imalth .ind 
eu'hu.siasm gamed b\ this contact with Nature m the 
open air must be a grc'.il help to the workeis dming 
the lest ot the \ cmi 

The (ieological Survey of Soutli Afnc .1 has (‘arnc'd 
the thanks of a ’• ide ciicle by publishing, as Mcunoir 
No. 18, “ A Bibliogi.ijiliy of South .\ Incan (as)l()g\ to 
the end of jh.:o " (Pretoria, 1022. piice lo', bd) 
Ml. A. L. Hall has undertaken what must have beem 
an aidiious task, and J\liss iM Wilman has geneioiislv 
supplied him with tlic data ( ollected by hei .since- the 
publication ol lier “ ('atalogiic' of ITinted Books, 
Papers, c'tc m 1005 'J'hc lesult is a dearly pimted 
list, dassilied by autliois, ol S';<14 entries^ .uid covc-nng 
even remaiks put forwaul m the discu.ssioiis that are 
so iisHully pimted 111 the Proceedings of the (h-o- 
logical Society dlfl^oiith Africa 'riie only slips Ih.it 
v\e have noticed aie 111 one or two initials of authoi.s, 
and here and there the cmiission of the place ol jmb- 
li< ation or of a date, “ Judge,” which is used thiough- 
oiit, IS of course a repetition of a common c-rror. The 
w hole question of a uniform system of abbreviatiun.s has 
till to be considered. ” Jl,” for Journal and ‘‘ Ko.” 
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for Royal are unusual and unnecessary. ” H S , 

U.S.A.” is misleading* for a publication that has 
nothing to do wuth tlie senior Hiiion acro.ss the 
Atlantic, and ” Minn.” means Minnesota and should 
not be u.seil for Minneapolis, riiere should be no 
comma, though this lias bc-en systematu allv inserted, 
aflc-r the tirst ” S ” m ” S S ” Howevei, the 
complete' list of seiials cpiolc-d at the outset hc'lps us 
over these small clilticultics, aiul ,Mi Hall's eneigy has 
cleared away a thousand gieatei one's fiom the path 
of tlie student of Soi»th Afiuan geologv . 

Wi'iii the enormous nu rcasi- in llu- prodiu lion of 
})i‘trolc‘um and the wick-lv cbllc-icnl us('-> to which the 
comnieicial ptoclucls <irt' put, tlu' vaiimis mtei- 
natioiial congresses which met piioi to the wai, 
n-ahsiug the inqxiitaiice of standaid methods of 
testing, attenqilc'd to deal with tlu- (pieslion inlc-r- 
n.itionally, but little piactic.il sue c c'ss Wtis achieved. 
With sue h products so m.m\ ot llu- tests are (-mpiiical, 
depending, like- tlu- (lash point and so cxdled viscosity, 
on the loim of a])paiatus and conditions of testing, 
that stand, iidisation is absolutc'h essential if the 
tests ,iu- to have ic'.al \aliie It ii'iiiained foi the 
gieatc-st producing (ountrv, the I iiited Stalc-s ot 
AmeiuM, through that \aluabk' bpd\ the- Amciican 
So(ic't\' lot Ic-sling M.ileiials, to .u ( omplish siiccess- 
liill\ tlu' work of st.ind.irdis.ihoii ol nu-tliods, and 
clc-linmg .is .u c iir.itc'lv as possible tlie dc-siu-d char- 
.icteis ol the v.iiious piodiicls in tins < oiintry, 
vvliicb .dthoiigh not a julKlucing eounhv is one of 
the largc'.'.t c oiisuiiu-rs and controls iiiaiiv inijioitant 
oil lic-lds, the Institution of Ik-lroh’iim I ec linologists 
dc'cided l.isf \('.ir tli.it standardis,it 1011 must be taken 
m hand, rind .it a meelin}* ol tlu- Institution on 
Octobc-r 10 Di A Iv Dnnsl.ui gsivi- ,i sniiim.iry 
of the- jirogrc'ss vvliuli had been made- lle.rity 
suppoit and .issist.inc c- was given bv .ill llu- (aivern- 
iiu'ut Depaitinents coiiceined with llu- use of oil 
products, and bv the British oil c i)iii]).inu‘s, .md 
cc) opc-rat icm with tlu' British h'ngiiu-u iiig St.md.irds 
AssoLi.iUon, a body rc-jirc-sc'iiling ,1 most important 
section of iisc'is, li.is bc-c'ii .m.ingc'd to clc-al with 
.specifications llu- vvoiK of st.iiul.n disalum has been 
divjclc'd between the six following sub-c oinnnttces . 
n.itm.dlv occiinmg bituminous subst.iiu c's (crude 
oils,^c'tc ) , distill. lies up to kerosene , ku-iosc-iu-s .uicl 
internu'.li.itc's , liibnc .mts , luiiiid fiu B , .ispli. ilium 
and .irtitici.d rc'sidiic's It is .iiitu iic.itecl that the 
mclluxls ' ec oiiiiiu-ndc'd will be- issiic-fl earlv next 
yeai 

l\Li iiiiKiM. tcj the aiticle on “ 'riie Sense oj Smell* 
m Birds ” in NaickloI June 17, Di B S Neuliaiiscn, 
ot John. Ho])kms Hinveisitv, Bdtiiuoie, vviites to 
diiec't .'I tent loll to a ])ii})i'r bv Di II H Beck on 
“The Occult Sciisc-s 111 Birds” ( B//r, i(j2o, \xxmi, 
55) In tins commuiiKalioii Dr I>eck gav’e .fli 
ex.implo of the great looddiiulmg jiowcis ch cariion- 
eatiii^ buds At .1 hunt, one trosty moiTiing in 
Pennsylvania, a dog went ni.id .md had to be shot . 
the body wxas thrown into a Imu'stoiie sinkhole close 
at hand, where it was speedily located by tuilcey 
vultqrcs, ^ic nearest haunt of which was eight ^miles 
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One may readily a/^ncc with the author that a 
lieslilv killed dog would give off little odour at a 
tenipc ratine lielow frec/iiig-point, and one must 
accept his opinion that the body was piacturilly 
invisible 111 the hole , but there seems to be no eon- 
elusive eeidence that the incident ol the killing could 
not have been both seen and lieaid by the vulluies 
l)i bjeek’:^ theoiv is that none ot the oidniai\ sciim-^ 
sullices to espl.im laeiits like tins, and tluit some 
“ oceiilt sense," bv ulrnh lu' means a sense not williin 
the scope c.i call own subjeetiv<» ('Njieiieme, must be 
invoki'd ll(‘ would have us believi' that birds 
])ossess a sjiecial "homing a use " .mtl a special 
" lood-tuiding seiisc',’’ wink' a " mate-hndmg seiisc' ’’ 
is mentioned as .i thud possibihtv It seems moie 


than doubtful, however, whether naming new senses 
adds anything to our knowledge of the subject The 
idea of a sense has little meaning if divorced from the 
idea of a seiise-mcehanism, and a " food-finding sense " 
implies that loot! (a tannprehensiv e term m the case 
ot buds) IS cajiable of acting as a direct .iiid simple 
physiological stimulus througli some unknown c liamiel 
of peueption whiili is indejiendeut ot siali more 
obvious pioperties ol the lood as its ajijic'aiance and 
odour. C.ianted that buds have povveus ot percep- 
tion liansceiidmg our subjective' c\']H'iieni e, it is 
suiely mole n-asonable to attribute* these to gieatcr 
at uteiiess cjf the known senses than to im.igmc 
new st'iiscs lor vvhicli no jihysiological basis can be 
suggested 


Our Astronomical Column. 


l-[iviu.Ai( o.\ Ot loul u ji -- In daylight on the 
eailv cvc'ume ot riu'sd.iv, (tctobc'i 31, at 510, an 
unusualU’ biilhaut uu'Icoi w.is obseived liom vaiious 
jdaces m llu south of Ivuglaud. unhiding Neath, 
lieu fool, 1 )oui iieiuouth, ('.oiiug, WitiU'v, and on the 
eastern boiiinlatv ol South W ales 'I he <ni omits of 
Us apjn.irame, while thev all testify to tlu' staithug 
lustre ot the objoLt, aie ^(‘t im|)('rle(t and iiu'v.u t 
m desciibiiig the uniisc' it tr.iveiscd 1 here' weie 
only a lew ot the biighti'i stais visible' at the tmn' 
On the b.isis ol the available data it is iiupossibU' 
to coinjnite a pc'ile'tlv satisf.ictoi ical jcitli tor the 
meteor, but it appi us jxobablc' that tlie radiant 
jioint was at 014 t jt ', ‘Unl that duimg its luminous 
flight the ineteoi was ovei tlu' legion lioiii Ito'ion 
to Wiltshire, the height declining Iroin ^>5 to 20 miles 
h'liithci obsei V at 10ns would be valu.ible 

SoJAK Ihnsfts (.)i;si‘kv\ioIv'V, rAMUKioc.r: — Tin' 
ninth .iiiiuial lepoit of the Diiector ot the Solar 
Phvsus Obscivatorv has leceiillv bi'eii issiu'd , m it 
j.s dc'sci ibc'd bill'll V tin' woik doin' during the' vc'.u 
Ajnil 0)2 1 to .Maich 0122 d he observations ot two 
nova', Nova AipiU.e 111 and Xov.i ('\gni HI (1020), 
have Ix-eii undei discussion , those of tin* foimer au' 
exjn'iled to aiijiear in P.iits 2 .unl 3 of vol 4 ot the 
aun.ds, while tin* l.itti'r have been i oinnmnirati'd to 
till' Ivov.il Aslionomnal Soiu'ty (Mon Not K \ S 
vol .Sj, j) 4|) 1 In' well known V .ui.ible lAuehas 

been inv estig.ited, and ()j spec tiogr.ims taken .it 
rambndge 111 loJi <unl oo taken in 1007 .'ll the 
Allegheuv ( Hiserv atoi v .lO' being lediued It is 
stated that tiie iihIr.iIioiis of the' results .iie th.it^ the 
system of 4 Ia'IM' contains jnoli.iblv at least lour 
components in ri'kilivc* motion 'Ihiee lines of work 
rc'late to tin? investigation ol the uniikUion of tlu* 
atmosjiherc' of tin* sim the lust is a det.nled dis- 
cussion of tlu' sliajn.'s ol tin' clusteied massc's of 
‘tlocciili, icceiUlv relc'ired to m this loliimn, showing 
that these m.mses .ue uiclnn'd .it c ('ilain .ingles to (lie 
solar ecpialot d he secoinl is a stiidv ot tin' jnoper 
motions ol ilu' siinsjiots and tin* movi'inenls ol /ones 
of jiromiin'iice .ictivitv , while the thud is tlie di'tei- 
minat¥)u of the solai rotaMon by the sjiet tiosc opie 
niethod, also teci'iUly dest ribed dhe obseivations 
and exfieimu'iils ni the department of meicoiological 
physics Jiave been continiied it is interesting to 
note that the mounting ol tin* Ihree-lciol relic ctor 
will be compk'ted since the staging has now been 
finished 

Till; Ml'itoks of iiir. I’ons-Winnt cku Comfi -- 
Mr Q. Sham, of Pulkovo Observatoiy, disyusses this 
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meteor swaim in Astv Xdc/i , No 311)0, noting that 
(In' .igiec’iiK'iil of the r.nhani with that calciil.itc'd 
lioiii tin' (omet.uy orbit iinlic.Ltcs .1 common tangeni 
to tin' lw(» 01 bits, blit nh'iUitv is only shown d the) 
.IK' loiiinl to have' the s.ime si'ciilar jteiturbations 
It will be rc'inemln'K'd tliat it was in this mannci 
that Pk) 1 J C \dams showc'd tli.it tlu' jjeiKnl ot 
tin' la'oiiuls must In' about J3 v e.irs Siiu c' the 
mc'teois sc'en m June JoU) wcri' lo months behind 
the comet, their j>ei lurb.itions bv JiipUc'i m tin 
('nsiimg U'V'olntic-in were' (lilti'U'Ut , tin.' meteois ni.ide 
lln'ir nearest aiijiroacli to Jnjutei (di-dancc o'7ic)) 
m mid-M.iy i<)i<S dhe tollowing aic' the i.dcnlaled 
jx'itmb.itKuis bc'lwc'en .May iciiy .ind M..v kiki. 
Alt -03' c), A/ 1 \ i' 3, Att I 3()' 3, Am - iV' 5. “d 5 '‘b 

and Acy : 047 dhe d.ite of the chief display went 
back lioiu June 2.S, loTb, lo | liik' 27, i()2i, in 
good agieemeiit with the .ibovi' change ot the nocle 
I he comet ilsell went still in'aic'r to Jnjiiter th.in 
the iiu'tecus .ind sulkied largei j'c'i turliatioiis Mi 
Sham consideis tli.it the indnations are .ill 111 l.ivoiir 
of (omiexion In'lweeii the loiiiel and metc'oi '■>, and 
notes lh.it a simil.ir shovvei was seen in e.irlv July 
i.Soy, i8o<S, i.SOc), 1.872!)} sev c r.d obsei V el s 

Km.ocsv (insiuvAiioxs Ol' Promintxci s -- Tlu! 
I\( V P> ('. Swindells, S ) ,gi\ c's .\ usetiil siimniarv mthe 
V loi Octobei ot the work on pioinmcincs 
l)y F.itlu'i ] I'eii/i at Kalocsa lioiu iS.Sii to icjiy 
dhe c Hive ot juommence .ictivU\’ is svin'liroinuK with 
that toi tlie spots, hut the distnbution is dilteieiU 
.\t imiumum llu' chief ))i()nuiU'nc('-dev clopment is m 
l.ititiide 30 d heic .tie none .it the j'oles and tew 
at the' c'cpiatoi ddie jirommeiice - /one extends 
tow.iids the ])()k's -is m.ixmium .ipjno.uhes and, toi a 
shoil time .it m.iximum, tlie poles are tlierseat cd 
gic.itest iiroiumeiiee - .ictivitv Put a. ' state ot 
ipuesccine socm leturns at tlu* ])olcs* Jfbt tO be dis- 
tinbed loi ne.irly 11 ce.irs It is as thougb two 
w, IV C'S ol ai'tivUv stall tioiu l.U 30", one filling the 
ecpi.itonal gap, the other .ipjno.ulimg the ])olcs tiom 
.ill sides, so Unit theie is a great lu'.ipmg-tfp theie, 
which soon coll.ijises ag.nn While these changes arc 
diltercnt trom those ol the sjiots, they ae;cord with the 
ch.mgcs 111 the eoional rays, so that the fitter .ijipc.ir 
to be closc'ly connected W'lth the jnuimncnces. In 
some eclipses c'cnonal .irclies li.ive tieeii seen sui- 
rounding prominenc’cs, winch is a turther argument 
lot ccjimexion It is not ddhcult lo imagine that the 
more finely divided inattei exjx'lled m a proimnence- 
ciuption should rise lo a great height under such 
influences .is light pressure and elcctuc.il reinilsion 
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Research I terns. 


Thk Maori Modi-, of Drilling — In the last issue of 
tlio .Y.Z fomnal of Sdcuce a)}d Toi/itudo^v, Mr h-ldoii 
Dest. of tlie Doimiiion Musiaitn. ( ()iitnlnit<‘s .m arlu h' 
on the methods ot diillmj' usrd ])v the Maoiis Hu- 
t\pe of drdl fornu rly used h\ them was (he told 
thill, which was usetl m am imit thus m India and 
is still emplo\ed in ni.ikm^ the sa< it'd Inc 1 he 
])imi[) dull and how dull weit“ unknown to the Maoii 
111 ]ue-haiiop(Mn timts 1 he J'aiio})ean foim ol [)um]i 
dull wjs introdiuetl hv the eaily luiiopt'an settkrs 
Had the Maori known the pump dull in foiiner 
turn's, it woiiltl ha\e been the fitt'dvu dull list'd l)\ 
the nations of tht' westein I’.itilit 'Tht pieKod-hai 
loini was not known in that lej^ioii m am lent turn's, 
hilt was intiodmt'd h\-'t'aily Huiopt'aii visitors ,ind 
residents Mi Dest tint's thrt't' photoyiaphs show iiiy^ 
the piesent use ot the tliill Itir jut'rt inj^ Idot ks of 
stone 

Kii\[to\ of 'I k \\si-i It \ I io\ 10 Drn’ Win. II I ix 
Tou\t’(o Ih \Nis — -Many expt'iiments h<i\e hetn 
made to deteimme the lekition ht'twet'u tiu' i.itt' ot 
tiaiisiiiration 111 a plant dm my its yiowlh anti (lit' 
tlry wt'ighl and <ish tonti'iit ol tIu' icsultuiy plant 
Lawt's made somt' t'\])t'i iinents on tin' sul)|t't t as 
eml\ as iSpi In a leteiil paiit'r Mi \ l> 
Meiidiola {IdnlippDic jnuru oj Sit. \ol jo, No 0) 
dtsciihi's st'nes ot ('\pei inieiits with tob.n ( o plants 
yrown m w .iter milt iirt', to dt'tt'rmme (In' t'lhtt ol <1 
tlt\ Ol humid ainiospht'ie and ol hyht ot shadt' 
lie uim liidt's that theie is no ahsohile ('oiielation 
bt'twecn tin' pt'iitiitayi ol ash, the lelatu e late ot 
tiMns])ii at ion ol tht' jilant dunny its yrow th, .uid the 
total di \ mal (ei piodm t'd 

I’jlosi'iioKi s( I \ 1 I.K.n 1 f)i liKi Mils hut i since 
tht' t lassie t'\]K'i inu'iils ol I anylt'y, tIu' hyht ol the 
hrt'llx has atlnn led .illenhon on attoiinl ol its 
prt'siimed liiyh elJn H'ln \ ami tht' ho])e th.il \\v max 
Llllim.itelx be able to piodiu'e nthetit.ilK siibslantt's 
yielding useful phosphoiest < iil liyht Sonn' expmi- 
TiH'rits b\ Dr II h'. let's, simimarisi'd 111 the |onin,d 
t)f tilt' t raiiklin tiisliLiiti', show lh.it tht' l>iiyhlness 
ol the fiiclh IS about ooi| lumens pei stj tin 1 Ins 
max ajijF'ar so lo\^ as to In' ol little imulnal xahie 
111 (ompaiison x\ ith tlu' briyiilmss of ,1 (xjmal winit' 
kx (abtnit j lumen pet s(| tin ) and il is, ol toiiise, 
j 0 below the biiyhlnes, ol most aitihcial illuinmants 
"Net il w( (oiilil obtain sm h a sti'adx’ bnyhtmss 
s) iiIIk'I i( allx , and teixei faiilx I'xteiisixt' siiifattsuilh 
Iht' ])hosphoiesLen t substame. it wonlil be' possible 
to obtain a sei \ n e.dik' illumination I lu' cx-ir'ina- 
tion of the disti iluiiron ot mieiyx m tin' sptttnini 
of the lirellx' is atttmh'd bx' ipeat dillniillx owiny 
to tin' tet'ble naluret'l tlu' hyhl Dr 1 x t's t in])li>\ t'tl 
txxo nielhotls, ])hotoyi a]ih\ with pamhionialn [ilatts 
anti “extinction ol phosphoiesLi m t',’’ and didiuttl 
that the Knli.ition is contmed between ti 3 and o 0 /(, 
xvhn h IS Hit' leyioii td tin' xisiblt' sjn'ttnim wheit' 
pt'Tt ('j)tion of hyht bx the ex e is most .U'litt' Ills 
estimate ol luminous etlit lencv is basul |»aitlx on 
leasoniny luxolxme assumptions of the total eiit u’v 
of a ylo\v-wt)im 111 lekitioii to iD xxeiyhl, .iiitl is 
theietore somexvhat diibions I hit he t oipet I in es that 
about iSoperct'ut of tin' total r.nliated eiieiex aj’ifieais 
as x'lsible hyht 

A Nfxx 'hixini hiuRi 'hhe Octobei issnt' of 
Ce;/(///c5^ t onlpl('tt"^ the thud xtar ot its ]nibht .ition, 
and throiiyhoul tins peiiod it has consistent l\ c.iiiied 
out its purpose ol scttiny torth the ])royiess of sciein <' 
so far as it concerns our daily life In this issue 
l\lr A S Moore directs attention to the possibilities 
of the nexv textih' fibre “ aryhan,” which Sir II. 

NO. 2768, VOL. I 10] 


Wickham notieml in iialim' nst' in South Ann'in.i 
and intlinliiced hnii xears ,n;o into thi' hedeiati'd 
Malay Stall's, when- tin' <iul hoi il les yianled y>,ooo 
ami's foi its iiiltixation It is a plant ot tin' imie- 
ajiple txpe, . 111(1 Us l('.t\es phi nadilx nilo libies 
^01 <) ft inli'iiyth w hn h K SI nibli silk and e\( eed 
th<' best hem[i and ll.ix in stnieph It nosis the 
.Ktion of s« a w.itei. .iiid will bo inxalnflblo toi nets 
.ind shi]) (oid.iye, it spin, .onl lilomlios Will and 
1 etams all dx es, .md mi k< s .1 In ni ( loi h w In 11 w o \ 1 n 
(‘ithel alone 01 111 (T)nibni.i I ion wiih (otlisi 01 llax 

fxoi XlX(r ScllxillK IlliK'Xilki We haxe 
l('(eix(d lioin (he National Kioaolt tonin'! ol tlu' 
I 'iiib'd St.iti's th(' lepi lilt ol a p.ip( 1 bx Ml t. onion S. 
hulchei on “ 'I he Indexiiiy ol hinntiln Vituk's ' 
wimh deseixes notue Mi hnkhci docs not .piju'.ir 
to be will |)osled in (he litciatiiio ol his siibieit, 
loi he l)la« es 111 om' (ali'yoix fin' “ 1 lit ( i ii.t I loiUll 
t'atalomii' of S( lent 1 In I itm.it iiie,’’ .iml 1 In- link xes of 
tin' H W W ilson ( o , w hu h aio pn paiod on mi 1 11 el y 
dilleieiit piimiplos hoi (x.inipio iiinh i the s( heini' 
ol “ Mm Intel n.itioiial ( .ilalouin ’’ a p.ipei on the 
flor.i ol hoimos.i would appeal iimlei its author’s 
n.inu'. (In' ycoyiaplmal .oca ol ils Ikna, ami iimh'r 
the new y(mia 01 spe < n s (h'mibid Simikiilx a 
]>.ip( 1 ol .! 11 1 111 opoloyn a I iiinn-l woiikl be c lassc'd 
umh'i Its [)eiio<l, lo'.ditx, .iinl --iibie'l inaltm Ml 
I'uhher’s S( heiin' is piaitnallx on thoa' lines, but 
he ,y<x's one si (■]) fin t In 1 lix a' I \ o( a t me, t In ( limma tioii 
ol tin' .lutlioi and tith' ot the pap('i and siibstitiitiny 
a si'iies ol not< s, (h.diiiy wilh the salniil features 
ol each p.iper, wImh .iie snbv ipn nt Ix' .iii.inyed lor 
])initme III alplMbelnj*! onlm Oni ob|c(tions to 
.Ml hiih tier’s sxs((ni .in <is lollows II is ' m the 
iiatuie of le.d thine', to In' im xh.nistibk' in ( oiilent,’’ 
In'in (' il bib!io'U<iphn .il iimlu's an diai.y.inUd the 
('xtc'iit ot analxMs mnsi be .iibitiaix, and uiiifoimity 
ol woik .iinl phi <is( oloy % leinhnd xmx dillu nil 
1 o bimy it within (In' laiiyi' ol in.n (n (' sm h .i scheme 
must be <i c lassitn at loll of onyiiial ni.ittei an.inyed 
umh'i <iyn ('d aibdixisions I ndm Ml I'lili hi'r’s 
s< Ik'iik' tlu s.iiin' sub]('( t appi.iis iimlm tx\o 01 more 
sub lK'ads,( y Ni'bnke 01 lein-plain'tai x’, et* Nebula' 
]>I.inehiix oiiym, etc Nc'itlu'i , howc'x m, ol the above 
mc'thods .in' ad.ipted to (In' iinh \iny of scientific 
papc'i s I hc' c hiniiMlioii ot (In' .inthoi ’s n.iun' dix ests 
the p.ipei ol Us (iropc r .ml horitxm x\ Ink' t he snbstitu- 
lion ol tin' an.dxtn.il note' foi tin' aiUhoi’s title' 
cic'slioxs tin' nniix and jniipO'.e ol the .utnle A 
mmiilc'lx -( lassiln d tilc' ol cxicipis horn the scic'ulilh' 
|ouinals jnep.iic'd l»\ some' cmiti.d .oUhoiUx' would 
mnlonbtc'dix' pnnc' ol yic-al uatioii.il sc-ixice, l)uf an 
iiTch'x pn p.irc'd on Mi I nk lici ‘s lim - would ])iubably 
bc' seklom c onsulted 

(01 oil’ hull us i\ Mkkoscoi'X Mc'ssrs Kodak 
li.ue pist issued tlu* sixth edition of then booklet' 
on ])lioiomicioyiaph\’ U has bci'ii icxnsed so that 
It now dc .ds XX it h cut films msl( ad ol pkib s. In inyiTig 
U 111(0 hill' xxitli Mc'ssis Ivodak’s jiractui' of m ikiny 
hlm.s oulx on am omit of tin* m.inx .nix .inla''c's that 
tlii'y oftc'i It includes lor tin* limt time dc't.uls of 
.1 set ot Khcmliciy’s lilteis lor dilhrmituil colour 
illiimiiMj ion in mn loscoj'ix Mthoiiyh thi^ mc'th.od 
of illuimii.iticm XX. is mtiodmid bx Mr i<]ien.'*'ery 
some 2 ^ xc'.iis .lyo, Mi Khcmbmy saxs th.U this 
IS, till' (list time lh.it the disc and iinys Jiaxe bc'cii 
m.idi' c'ommeic mIIx' m a snitabk loim ami m siubdile 
colours. 'I he bocak yixes within Us |o jiayes .1 yicat 
deal ol information on tin* .uljiist mc'iU ol the app.iratus, 
the use and properties of coloui lilleis of all limds, 
('xposuie factors, and so on 
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The Origin of Atmospherics.^ 

By R. A. Watson Watt. 


'^PHAT abnormal outbursts of atniosphcru s — the 
" X storms ’ ’ of tlu' radio-telegraphist — were asso 
dated with convective weather \\as indicated by the 
work of the liritisli As;»ociation Committee on Kadio- 
telegraphic Investigations in iqi {-15. That actual 
tliimdersiorhis could be located by direction-rinding 
on atmospherics was established (Siily in a Meteoro- 
logical Otiico invc'-tigalioii b(>gun in 1015 But it 
has not yet been shown whethc'r'the fully developed 
tliunderstorm is tlu* only, a mam, 01 nu'ndv a sub- 
sidiary souice of atmospherics 

A critical examination of th(‘ data obtained m 
the Meteorological Oltn e investigation releired to 
]iromises to tlirow some light on the rpieslion, and 
it has been thought desir.ible to give a pn'hmniary 
indication of the cMdeuce which is emerging 

The coast<il diiection-finding stations of the 
Admiialty co-opeiat(“d in the in\ estigation bv 
leportmg the ap^iaient direi tion from \\hi(h atmo- 
spherics were anising whenever such a direction 
was cibservx'd, and wiieii piessme of trallic peimilled 
an observation. 

Some twelve .stations look part in this scheme, 
which bi'gan in March M)iO 'fhe ex.imimition of 
the results has beam made' loi two veais, April 1916 
to May i<ii8 Dm mg this peiiod theie were ap- 
proximate! v Tooo oic.isions on which three or moie 
.stations observ cat a dirc'Ction of at rival of atmosphcaics 
within the same lioiir On plotting these appioxi- 
matelv simultaneous obsci vatioiiscm a gnoiuoiiic chart, 
it IS found that on almost exactlv half of Ihc'occasious 
the tliree or moie be iings j^iive an mteiscH'tion in a 
point of a limited auxi, indicating .1 source ot 
atmospherics at a point so dc'leiimnc'd \ctually 
the distribution of these mtcrsc'ctions, according to 
the number of participating stations, js as follows . 

Six slatioii'. giving beaniigs nieeliiig m a 
])(MnL (witliui the limits of .u curacy 
of ohscivation) . . . 2 

Five stations giving bcMiings meeting in .1 
point (within the limits ol acemacy 
of obsei Viitioii) . ... 15 

Four stations giving bearings mc-cUing in a 
point (witlun tiu' liinils ot acciu.icv 
ot obsc rvalioii) . , . OS 

Time stations giving bcaiings mc-oting 

exac-tlv HI a point 211 

Three stations giving beaimgs inciting m 
a jcoiiit aftci acl)iistment watliin the 
hunts ot accutac), assinnecl ± s 
clcgtc'C's . . . . no 

Thioe htalioi's giving IicTinngs failing to ^ 

nic'C't in a point but clelinuting a small 
aiea as scnircc O2 

'JMtal number of locations . . 

The gc'o<gr.i pineal dr-tiibutioii of these apparent 
S( 5 urcos of atmospherics is 


]'-iigland and W. lie's 

3.S 

Cc'iili.il Iv 111 ope and 

Scotland , . . . 

i.s 

H.dkans 

Ireland . . . . 

15 

]Mc clitei ranc'an and 

I'dighsh Channc'l . 

.5<> 

N Afiica . . 

iFiy of l^sca) 

3'/ 

Ir( land and Atlantic 

Fraticc 

D{ 

J3( Igiimi . . *. 

Spam . . . . 


' Holland 

Italy . . . . 

10 * 

‘ SwitKcrlaiid 


r * 

The cumpetnsou of these loe.itions with meteoro- 
logical data is a bomewhat extensive nu'estigation 
and IS still in progrci?s. In 288 cases, howeveu, thc^ 

’ Piibhihed.by f'criui'Won f>f tlip Kadio Rcii iich ol the Dejartment 
ol S( iciililuj £pmu(lu^ll.a li. 
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immediately available data seemed to provide an 
aclequalc basis for discussion. In a relatively small 
number of cases only were tlnmderstorms found to 
have occurred in the region located as a sourc e of 
almospliencs, and near the lime of observation. 
SiricA' the tliundcTstorm is a known source of atmo- 
spheiics, it IS not proposes! to detail heie these cases, 
jiarticiilarly as it is ncc es.sary to search more closely 
foi records of thimdcn'stoims, wducli arc notoriously 
sporadic jihenomena, liable to sli]) unobserved 
ihrougli the open mesh of the network of ob.serving 
stations 

Compaiison was also made with the map in the 
British Daily Weather Report, winch shows the area 
over which rain has fallen cUirmg the 24 hours, 
7AM to 7 A M. in 23<i out of the 288 cases, the 
apparcMit source of atmosjihencs was dchmtely 
associ.itecl with the rainfall area for the corre- 
sponding 24 hours In 105 cases the source was on 
tile advancing edge of the rain area, m 75 within 
that area, and in 59 cases it was on the rear edge 
Ol the lemaming 49 locations, 30 were found to 
fall in places vvheic thundeistorni or scpiall pheno- 
mcma hacl been rc'ported about the same time 

'I'liiis in onlv i‘)of the 288 cases, ? c m per cent , 
has no meteorolcigical relation with the- source of 
atmosjihencs yet been traced, vvinle it is also notc- 
vvoitii) that 10 of tlu'sc 19 fell in tlie least liust- 
woithy class of location, the three bearings delineat- 
ing an area not negligibly small 

One IS thcTcforc' faced with the alternative 
conclusions that — 

(1) Rainfall, without tlu' occuircnce of a fullv 

dew eloped thundenstorm, is an irnpurtanL 
source oi atmospheiu's 

(2) The climate ol soutli-wc'st Ivuropc is so wet, 

that tliere is an cxtrcuncly liigh piobalulitv 
of r.im in a r.indom 2] hours at a randoni 

JlOlIlt 

To test the v.ilidily of conclusion (2) the majis 
for the same two-ycxir jieiiods were* iisc'd. bout 
iiuliv icluais (two vvitliout knowledge of the' natme 
of the tc'st) weie askc'd to carry out a blind spcAting 
game bv placing a random dot on each chart, witlmul 
seeing its detail. Again, many of thc'se clots were 
beyond the lange of adcc|ualo data, but 335 out of 


732 could be compared with dat.i I'he n'siills show 
that the chanec's arc' nearly cvc'ii for or against ram, 
the distribution of the randoni points being 

In ram aica 73 

On aclv ancing edge' .... 4!) 

On rc'ai edge- ()2 

Total associated vvilli rainfall . . 18 1 

Total dc'limlely not so <issoc lalecl . . 13; 


It ajqvcars, therefore, to In- estabhslu'd conclnsuclv 
that a very high juoportion of shaijdy dermed 
sources ot atmosjjhc'rics aie to be found m areas m 
which ram is falling, and jnutuularlv" cm the advanc- 
ing c'dge ol such aieas, more' than 90 jier c'ont in 
the present senes being m ram aieas, and 30 per 
cent on the forwaid edge of the 24 hours’ ram aica. 
It IS jx'ihajis a jiei missible mlcrc-ncc that, were one 
.iblc to dcxil vvilli the instantaneous udvaiicmg edge 
instead of the edge of the area for the day, the latter 
figure would be increased. 

The results of this investigation fall into line with 
modern views of the mechanism of rainfall and 
thunderstorm phenomena. The separation and ac- 
cumulation of charges causc'd by ascending currents 
may be readily believed to be moio pronounced on 
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the forward edge of a ram area, and to stop short 
of actual thimclerstorm formation, while still being 
sufficiently marked for the necessary readjustment 
of charge to originate electro-magnetic v\a^'cs. The 
difficulty of picturing rea<^ustments propagating 
radiation ol such energy content as to produce 
audible atmospherns at (listanres ot more lli.in looo 
kilometres, without producing visible hglitnmg oi 
audible thunder at grouiul stations near the souice, 
IS considerable, but not so gieat as the dillunlty 


of picturing sufficient " lull scale ” h^litniiig dis- 
charges, or othei known phenomena, to account for 
the reception of .itmosplu'rns at an annual average 
rate of more than (.me jier seioiul <vt a station in 
these hititudes 

Ihe wiitei desin's to av know led yi' his indebtedness 
to the Meteoiologu al Ollue and to the R.idio Ri'searcli 
Hoard, toi pioviding tlu' l.uihtu's foi (aiivnig out 
this woik, and foi giantiiig peiinisMon to publish 
the results. 


X-Ray Electrons. 


A MONO the items of tlu' programme ol section 

A of the ihitish Assodation .it I lull this veai, 
there was one of outstanding interest consisting of 
the description of some very beautiful expeiimeiits 
which apparently constitute still anotlu'r timmpli 
for the (|uanlum theoiy <ind the atomie tlu'ory of 
Bohr. Itoth M le Due de Broglie .ind Ih'ot K 
Whiddmgton, who descrilied the evpeiiineuts, have 
rc'eently been working on the same' subject, nameU^ 
the properties ol the elections ejected horn inebdlu. 
atoms by the mciclcncc of X-rays , and their results 
arc' m general agroinnent The method of procediiie 
has been to allow a bcMiu of c haraeteristu X-rays 
of known frecpieney, loi example Irom a tungsten 
antieathode, to fall upon a prepared metallic sin lace, 
say of silver The electrons which, as a consetpience, 
emeige fiom the silvc'r do not all possc'ss, as Barkla 
at hist sujijiosc'd, c;(|nal amounts ot c’lieigv d'lu'y 
thus have diftcTeut velocities, and, by the well-known 
method of the ajiplieation of a suitable m.ignetic 
hc'ld, the oiigmal mixed bmidle of electrons (an be 
difleientially dellecled, and spread out into a 
" magnetic spectrum” A focussing device is em- 
ployed vvherebv the elections of the same sjieed are 
concentrated ujion the same part of the photo- 
giapluc plate, so that eacli line in the sjM'c'trum 
coiresponds to a group of (dec Irons having a definite 
velocity There' is a ceitain amoiinU (*f genci.il 
fogging of the plate, but the compaiativelv' sharp 
line's suiierimposcd are unmistakafile Si'veial <i( tiial 
plates vveic shown botli by M de Broglie and Pro! 
\\ hiddington 

The interpretation of these spcetia, which aie of 
^omev^hat simple appcaraiu.c', [iroves to Ix' most 
impoitant m rc'lation to current thc'onc's of cpianbi 
and atomie stnulurc' In the fust jilace, tlio j)heno- 
meiion olievs tlie geiieial law' ot photo-elc'cti ic ell('( Is, 
in that till' velocity, and theietore tlie enc'rgv, of 
the electrons expelled (h'pc'uds only on llu' treiiuc'iic y, 
and not on the intensity, of tlu' exciting X-iach.ition 

Of still gieater mijiortancc' is the beaiing of tlie 
expeiimcntal rc'sults on Bohi’s llicxnv of atomic 
constitution y\s is well known, tins theoiy iiuolvc'-, 
that tlu' elc'ctions, in number .\, wliuli siiriomid 
the imdc'us of an atom of atomic mmiber A', aie 
distributed m a ci'rtam niimlx'r of regions, or lav'crs, 
each charactcnsi'd by tlie woik vvhicli it is nctessaiy 
to expend m order to temove an elc'ction from tlie 
region muh'r c oiisideiation, and bring it to tiu' 
exterior ot the atom If wi' demote f)\ tIu' leltcis 
K, L, ]\[, etc, the levels ot tliesc regions, we can 
attribute to them I'liergies of extraction II'a, ff’/, 
Wm, etc. The fundamc'iital principle iindei lying the 
produetion of tlie magnetic spcctia above nu'iitionc'd 
will be made clc'ar by c|uoting from M de Ihoglie’s 
remarks . 

” What appears to happen is that if radiation of 
frequency v strikes one of these electrons, situated, 
for example, m the region K, it commumcates energy 
equal to hv in order to extract the electron from the 
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atom, it IS cleat that tlu' loijmsih', c)n( e lenioved 
liom the atomie ('dilicc', will possess a lesiiltant 
energy ecpial to Iw - II'a 

In this, of eomse, h is Plain k's (oiistant, and the 
lesiiltant eneigv of tlu' ('leclioii, whieli jirovi's to 
have the vahu' sjH'eilic'd, is th.it winch is tne.isiiied 
t'xjK'rimc'iitally by mcMiis ot tlm in.igiu'tie dellectioii. 
I'or (lulv monodiiomatK. X-iadiatuui, tlu' magnetic 
spectrum would thus consist <»! a U w lines, corre- 
sjiondmg to the' v aiious dilh i cid icgioiis m the atom 
fiom winch deetioiis mav be cjcc t«'d, / r to llu' v.iuoiis 
jvossibk' values ot IP I'nh'ss hv is gic.ili'i tlian IP 
the i.idiatioii is iiii .ip.dilc' ol cxti.iclmg elections 
trom tlu' .ifoinii n'gion m (|U(stion this jiioves to 
be tiiic' c'xpeiimeulallv , unless an ant Kathode is 
used lor vvhidi llu' fre(|U('ii( v ol the characteristic 
ladi.itioii IS siillic u'ully kiigc m id.ilioii to at le.isL 
SOUK' of the eiieigics ol (‘Icclion (\ti action tor the 
iii.idiatc'd metal, no niagmlK 'quiliiim ajipc'ars 
With a Coolidgc' tube' .is tlu' s(»m((‘ ol .\-rays it h.is 
not bc'cn jiossiblc' to m.ikc hv laigc c'lioiigh to exii.ict 
the' moic deep-seated c'Vc Irons m metallic atoms of 
high atomic luimbei , but the ciuplov nu'iil ol -^-rays, 
with thc'ir much gie.itei Ii('(|ikikv. has enablc'd 
ivllis I0 c'xtc'iul the pio((ss to these' K'gions, and 
to jirove in this e.ise also the' vahditv of the' gc'iierat 
relation i 

Ihe lines m llic' in.igiic-tn sp(i.tia aie usu.illy 
cc)mposit(' Nils aiises lioiii tlu' l.u t lliat tlie X-ravs 
used arc' seldom monodiromatic , the' e h.irae le'ristic 
r.idiation Itom the antuathode' h.ivmg se'veral com- 
jHinents Again e|ue)ting M de' Ihoghe 

” JCach line ot flie sjiedtum of the me ulent X-iays 
re-e'dio('s on each level ol the' illummate'd atom in 
siidi a wav obtain .d oiue an analysis both 

ol the sjK'e tral line's ol the illummatmg beam and of 
the Tfohr levc'ls of the illuminafed .itom ” 

'Nu' mc'thod, as M de Broglie pomte'd out, selves 
for measuring, without the' mte'i v e'lit ion of .i crystal, 
the liecpiencv and w.iv e-length ol X-iadiation. It 
thus tuinishes a. me.iiis ol ehedcmg the magnitudes 
of the' eryst.il sji.icings which form tlu' basis of X-ra}^ 
analysis 

I hc' jvipeis of M de* ftroglu' and Piof W hielelmgton 
evoked gieat inte're-st m the Scclioii '1 here was 
some disc ussion, ji.iitieal.iily with referene,e to the 
geiier.il fogging ol Ihe m.igni'tie spe'driim pl.itej, 
which seemed to point to some' ot the- e-jc'di'd di'C'trons 
h.ivmg all soils of emerge'nt velocities Plot 
J.mdeman siiggestc'd the jiossibilitv of having to 
assume tliat m the- atom theie won: numerous electron 
levels, mste.iel ol the comparativ e'ly small number 
assumed* bv’ Bohr Sii Eiiu'st Kutherforel, liowi'^ver, 
was satishe'd that no sue !i e'xjikiuation was needed, 
for the rc'.ison that the fogging w.is inevitable, owing 
p.'frtly to the genc'ral raeli.iLion from the anticathode, 
and paitlv' to tlie i.ict that some of the ejected 
electrons would lose random amounts of energy from 
various causes along their paths to the jihotographic 
plate. A. O. Rankinh. 
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Correlation of the Social Sciences. 


A C'( JN I' was held at Oxford on October 
^ 7-(), iindtr the auspices of the So(_iological 

Societv', wilh the \iew of seiiiiiiiff projier 1 orrt*l,iliou 
between tlu' v.ii ions siieiues tout nbiitctrv to the 
s( lenc e of so( lolo^V Dr \ J ( ai 1 \ le, C)f I niversit} 
( olle^^e, Oxfoid, ac ted .is local sec ic tarv, .uid othei 
Oxford men, sue li <is I'rof J f, M\icsand Dr K 1 < 
M.iK'tt, heljied m theworkoforf,;.inisation I he\\',ucU-n 
of New ('ollc'i^e ^a\c- the- opc'inn^ address llistoiv, 
j,'('()j^iaph\ , l)iol()f4\', ps\ c 1 ic) 1 ol;\ , plnlosophv, .inlliio- 
polo[^\ , economics, and pohtie.ir sc leiiee all these 
snl))('(ts weie coiisidcicd, the' readin;^ of a jiajier on 
each bein;^ lollowccl t)\' .1 disc.nssion 

Mr ) S M.ii \ in cMujihasised the necsl foi ,i icjiist.int 
return ot tin- sociologist to histoix', 111 histoiy we 
s.iw' soc IC ilo^ic al pi nu iplc s m .u tion 1 le pointed the 
<li (k 1 c'lu e I )c t w c'c'ii the t wc) me thocls b\ showing how 
the bioi;! .i)di\ ol .1 <,;i(Mt ni.ui like \a|)oli'on, sav, 
eonlcl be in.tlciial loi hisloi\ 01 tor socioloj^v, accoid- 
111,1; to the' wa\ 111 which it w.is tu.itc'cl Sii llalloicl 
Macl'iiicler (ill c oiili.iclistiiu tion to souu' ol the' eitlni 
speakers) made* \e'iv mock'st claims lor };e‘o”i .ijchv, 
nicK'h poiiitnu; out th.it it w.is a hmitiii” l.n toi in 
soiiolonnai matte is Mi [ S llnxle\ .itlcmptecl 
to show till' ])imcipli's which .iie eommon to human 
line] non-lmiiian biolo^N lb' slic.ssc'd ihe biolo^ieal 
dilteic'nies betwc'en man .ind othe-r oijfanisms as 
aj^iiinst the re scMiiblaiu c's, and le'butted the* claims 
ol those* who sec'k to m.ike' the- strn^^le loi existi'iiee* 
till' most impoit.int biological ])imi.iple' bnrthei, 
lie jioinled out that the f^ciui.d dlKe tloii obseiw.ibk' 
in or^^anic' i\ohition ]no\id('d .in ob)e'eti\e (.iitciion 
foi ideas of pio'arcs m soc i.d science Ihot M\ic.'s 
was em\)h.itic on the nei'd teSi ,1 biolo,e,ic..d b.isis tear 
anv tine sc leiic e ot so' ic)lo;;y 

I )i Maic'tt 11'. Ill <1 \ei \ stnnnlatim; ji.iper on 
.inthi opolo'i\ , l,i\in,n stic'ss on the' l.ii.t Ih.il anthio- 
j)olo,i4ists weic' now ioiiiiiil; more* .ind nioie to adcijit 
wh.it iiiiylit be c.illcd sodioloyie al nii'thods, in th.it 
the\ wile m\ est ie,.it m,u whole* eultmi's iiiste.icl of 
isol.ited actions 01 bc'lic t^ lb' m.ide it i li'.it th.it 
the' onl\ e-.se nti.d ilistniction betwc'e-n anthiopoloys 
and soiiol(i;;\ io-cl.i\ Is th.it the' lormei m\ e-st ii^ate'd 
])rimiti\e‘ peoples, while' the latti'i Js c.once'inecl with 
the spc'.itei coinjikxitv ol c i\ ih -..1 1 loii 

I’roi ^pc', liman imidc* l.iiyc' c.l,iims on bc'h.dl of 
])s\ I holoyi , .mil di'L w .1 \ i\ 111 (it sonu'wh.it nipile'asiii,';) 
jnitiiu ot ,i bitiiie state- ol soui-ty m whli.h the 
.ibllltl ot e\ei\ bo\ .me! ,ylll would be- ,ii;.ni5;ed, .illd 
then oe c ii[).\t ions loimd loi thi'in by the' .ipplie .it 1011 


of mental tests This would bring about a state 
of affairs m which the just tlaims of democracy 
w'oiild be lealised, together with the merits of 
aristoer.icv 

IVof. beou.ird Hobhousc, in an attempt to lead 
the e,onleieiKe back to fundamcnt.ils, insisted that 
the pumaiv eiillere'nee be-tween science and philo- 
se)])li) was that the* lattc'r mtrodiued the idea of 
\ allies a stale'ini'iit which pro\okeil an mteicstmg 
dist ussion 

Diof W I Kobe-rts, in discussmy economics, 
peuiite'd out tli.it a broad tre*atmeiit ol the subject 
was iiecessarv, partie nkirlv m orde-r to prcM-nt the 
eommon mist, ike of stiule-nts of regarding the' existing 
si. lie of alt.iirs as approximatelv idi'.il Historical 
and sociological <ispe e ts of the science should be 
stre'Ssc'd 

I'ln.illN, Dr ('arblc', in a e liaiacte'nstie ,dly .nnnsing 
.ind \igoions .idelress. ele'.ilt with jiolitKal science. 

'Ihe eonlerciiee; w.is oliMoiisly a sueie-ss, m that 
it stnniil.ited thought .ind disenssion, and was jnolit- 
able' to those' who te»ok pai t in it Hut tin- subjects 
trc'.itc'd were- so l.iige, the' mode's ot tre'.itment so 
c.iiied, th.it m<m\ wc'U' elonbtbil wlu'ther much 
.lehaiice- h.id be c'li made' b_\ it-, close* along the* ji.itli 
of e'oric'l.ition 

Mi (ii, ill. nil Wall. IS, in ope'inng one* of the* debates 
111 his most lelicshing ni.mnei, m.ule ,1 sugge'stion 
which inav jiroce friiitliil He poinb'il out th.it those 
who pieseiitc'd p.ipe'is \\c le* gi\ e 11 mile h too lice .1 h.ind 
—that the\ (onld s.iv wh.it tlie'\ liked, .md th.it, as 
.1 m.itte r ol t.ie t, tins was nsiialh' not wli.il the 
soc'iolotpsts wanted to know lb* suggc'^te'd that 
sociologists should di.iw nj) .isknig 

for .uiswcis on eeil.im delimte' jiomts lioni the 
.intluopologHts, the ])s\ e hologists, tile biologists, .md 
the' re'st 

It Is eleai th.il sociology < .m become a most 
nnpoitaiit science, and th.it its tield is om- Jett 
sc'ceiely .done- b\ otlicl sciences Ihlt it h.ls to 
acce-pt the' d.il.i ot .1 gie'at m.m\ spi c i.d sik'iuc's, 
te) t.ikc' tlu'iii eiii tiust, and tlu'ii to een-rekile* thi'in 
in .1 jiaitieul.ii w<i\ It IS to be liojied th.it Ihe 
Soeiologle.il Se)eiet\ Will .ulojlt some' such jd.lll as 
th.iL ol \lr W’.ill.is, pinning the exjeeits down to 
ansueimg e-eit.ini problem-, on whieh it must h.i\e 
light 1 Ills might be' done' .it nc'xt \ r.ir's c emtcri'iice , 
.niel the yc'.ir .ilte-r anolhc'i might be* held tei deal 
with the' |)nte'l V seie leilogu ,d t.isk eit s\nthisisnig and 
e'niplo\ mg these' d.it.l 


The Effect of Deformation on the Ar i Change in Steels. 


H'i Ivk'- IS ce msieh'iablc e'\ idc'nee .is to 1 lie existene e' | 
eel lag 111 the* cl \ st.llll -..itleell of pc'.itlitc, paiii- 
enkiiK in h\ poi'ute ctoul stc'e Is (bioling cnr\ es slmw 
it m the' obseiwc'el temjie'i.diiie' of the change', which 
dkjlenels on llic' I.lte' ed coolmg Mlcleese Ojiic .d ob- 
se-rx ations 1 e's(il\ toil m that the ptese lu c' of e .iibidc' 
line Ic'i within the* .iimtenite' (g.nnm.i non) aie-as le.ids 
to e r) sl.dlis.dKtii ol globnl.ir jiearhtc' .it .1 teinjie r.itiiie 
considcrabh highi'i than 1 li.it at whieh gieiwth enems 
ill the absence ol such nntlei More'oxei, the- growth 
of hmu'll.'il ]K', 11 life' when oiiee- sl.iiled eloes not 
oe cur simillt.iiU'oiisly tluoiighoiil the sjie e miens 'the' 
change proe c'eds gr.iduallv, .md tlieic' is no ehlliciiliy 
m (juciiching a sjie'i imen .so th.it it contains are as both 
of jieaihtc' (tianslormcd) and marte*nsite (partially 
transformed) intermixed 

In taking cooling enrxes, the specimen is usually 
allowed to cool undisturbed, and Mr, J, H. Whitelcy 
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I has eondiuted .m m\ I'stigalum to tc'st wlu'lhe'r the 
te'injieiatnre' e»f the e h.mge could be laised anel the 
r.ilc' ot Jie'.ulite giowth me rc'.ised b\ elefornung steels 
m t his iiu'tast.ible /one' beeentlv A b' i lalliinond, 
111 dise iissing the epie'stion ol dc'l.ixeel e i ) stiilhs.Uioii, 
letnarke-d th.it lor sii jic'i -s.ibn .' Led solnl solutions, 
xioleut mi'elianie.d working ni.iv be' the an.iloguc' of 
.igilation in Mr W'hitelc'y’s ex'jic'i nnents, clese ribed 
belore a rc'ceiit meeting ot the' Iron .md Ste'cl institute', 
twc) inc'lhods ol di'foiniation weic used, n.uuely, 
h.immc'rmg and be'ndmg lests weic' i.uiied out 111 
a sm.ill, eie'ctiically heatc'el, yc'itical Ininaee, lesting 
on a block of stea'l A b.ir of li.ird chioininni steel was 
useel as an .in\il, separ.iled fiom the steel block by a 
thick pad of asbestos Temjieraturcs at the surface 
w(*re measured A rod of manganese steel selceTcd 
because it is non-magnctic w'as used to transmit the 
hammer blows to the specimen on the anvil. In 



No\EMnER i8, 1922] 


NATLTRE 


68 


carrying out the deformation by hammcnng, two 
small specimens, each weighing about one gram, were 
used. The temperature was raised to yoo'’ C. ami 
then low'ered in about ten minutes to (>95'^ C After 
fifteen minutes the manganese steel rod was c.in'fullv 
placed on om' of them, and a sTnait blow given with a 
hammer d o neutralise the ellect of any slight diller- 
cnce m tempeiatuni between the end of the rod and 
the pieces, the rod was also plu ed on tin* other, but 
no blow w (IS given ihe positions of the two piet es 
were tlu-n mtei changed After an inti-rval ot ten 
minutes, the teinpeiature still being O95' (' , the above 
proccduie was lepeated in vailing older about six 
times, and attci a fnrthei liv(' minutes the spei inu'iis 
weri' f|nench('(l 111 vvatei 'I he defonnatioiis |)iodii( ed 
were coinparativelv small, not e\( iH-iling ol an imh 
Kepeated expeiimeiits all agri'ed in showing that the 
lag at \r i was diminislu'd by this slight (hdoi niation 
'lh(' aiithoi shows two photomn rogra])hs In oiu' of 
thi'se (the hainnn'red speeiinen) fullv halt the austenite 
areas have b(‘en convTited into peailite In the other 
(an nnhaminered pus (') onl\ om' siu h .\n\\ has niider- 
goiu' a ch.inge 

'Ihe same ,ipparatus was used m the defoi matioii 
by bending ('\'])('tinienls A \'-shaped not< h, i of an 
nil h deep, was <. iit in tlu' to]> ot the anvil, and tlu' t'lid 


of the manganese steel rod was shaped liRe .1 chisid. 
The mct<il used was a mild steel stiip A m x in. 
X This was jiLued across the notch, heated to 

<)oo° C. and cooled to (>05 ’ C Aftei lifteen minutes 
the rod was placed upon it so that the end was in line 
with the notch, and twoor tlnee light blows were given 
with the Iniminei In this wav the slii|) w.is bent to 
an angle' ot .ibout Oo \ft(i a luithei live miimles 
at tins T tlu strij) vv.is t.iken out .md (pniuhed 
I his e\peiiinent vv.is ni.idc' repeatedlv, .i^w.tys with 
the same result At the bend, .is show n in 1 lu' .int hor's 
photoinu logi.ipli, pe.iilitt' wa'' .ilwav" piexut, but m 
the limbs w heic‘ tlu' yu't.ii h.id not bi I'li distoi ted, the 
striutuie consisted .ilmost entiii'lv ot leiriti' .iiid 
m.iiteiisite \ simil.ir but less pioiiouuM'd I'tlect 
was pioiliued when stiips weie Ix'iil w hih' bi'iiig 
maintained <it a temper.it 111 e ot 700 ( 

The .iiithoi states m i om hision lh.it .1 It hough l.ig w .is 
reduced, it was not complelelv ehmm.itc'd by Ihe 
methods of di'loimation used, miuc, m a ptcvious 
inv estig.ition with the same sti'el, globular ju'ailite 
VV.IS loiind to glow between 70^ iiul 70.S ( when 
c.iibide iiiK lei were piescail m the .iiislemit' Ifoth 
hamnu'img .iiid bending test", howixei, .agiec' in 
showing th.it the l.ig .it \i 1 i .111 bi ,ip[U ei i.ibl v 
diminished thiough detoim.ilion 


Medical Education. 


■■[^Hlv piofc'ssional (oiitse has grown so lull m the 
^ tiaming of .i medual sludiait that it h.is 
bei ome im n asingly dillnnlt to covei the gioiind 
and sec iiie'ipialiticatioii m .1 le.ison.ible time Some- 
ye.irs .igo tins t.n 1 laised 111 .in .iciite form tlu' position 
ot 1 hc‘ juelimni.il V i \.imni.itions 111 tlu' juiic* scu'iues 
It tlu SC' c‘\amm.it 10ns wcic' .ibolished, 01- plai I'd 
outside' the jirotessional course', obvioiislv' a g.nii m 
time would lesiilt for .iblei sfudi nts Mu' bc'sl 
ai count of tlu' mattci is to be found in tlu* .ijipendiv 
to tli(' Idth rejioit ot the Ivov.il ('onimi'^sion on 
I'niviisitv h'duicdion m London — t'spc'c i.illv uiulci 
the IV idem c‘ ^t Sn II Monas, Mi ide\ner. .ind 
ollu'i's Ihe juMitue m otlu 1 (oimtiiesm reg.ird to 
the juelimuiai V sc leiu i s n .ilso I'leai Iv dc'si iibc'd 

1 hc' new legnlations of the ( leiu'i.il Medu .il ('ouiual 
m legal d to student rc'gisticdion Dresimi.iblv indnMti 
the c oiu Iii'uons of 1 h.it bodv on llu' juoblein Mu' 
pre limm.ii V '.i u lu c's .110 let.iiiu'd, but two ol them 
I"' ])lac(.'d ontsidc' the prolessioii.il ionise, .it the 
s.iine time the ige of student legistr.ition is i.iised to 
seventc'eii ve.ais Mu' es.imm.itions in clumistrv 
and jihvsics mmd be passed K'gisti.ition but 

iifit) the c'xannn.i I loll in geiieial echualioii l)iolog\ 
111. IV not be t.iKen until .ittci legisti.ition 

dlic' e\,mini.itions 111 these prelmim.iiv seiemc's 
must be ( oiiiluc ted or lecognised b> one ol the i \ist- 
mg lu ensing bodies It rein. nils to b< sc i n wh.it 
provasion the licc'nsing bodu's v' ill make toi thi'se 
j)rc'-rc'gistiation c'xammations Ihe (’onjoint Loaid 
h.is not vet issued its regnl.itions Stnilc-nt ogistia- 
tion IS, of conise, .'it jirc'seiit not Ic'g.illy obligatory. 


but the oldei lu ensmg bodies, su' h a-, tlu t ’niv c'l si tie's 
ot ()\foid .Old ('.imbiidge, imii.illv loidoiin so l.u 
.IS jiossiblc' to till' ic'cpmc'ineiils ol the (leneral 
Medie.il ( Otliu li H is .it [Ucsciil Ullllk('l\ th.it eitlii'l' 
()\toid 01 ('.iinbridgi' will alli'i it. euiiud ju.ictiie. 
h'.n h willcoulnmc' to condiu t its pieseiit juelimin.iiy 
ex.imni.ilions .ind jiostjime nI udeni k gisti.dion until 
.lltc I tliev have bi eil p.lssed 

Muse' ('X.imm.it ions c.in .ill ol them now bc' t.ikc'ii 
under celt. 1111 conditions befon Ksuhiui' is begun. 
Mils ( oniji.ir.i I IV c'lv ic'cent com i s-.ion on the jiait 
ol these' umveisities li ,iv ('^* I lu n i.imhd.ites piaifl- 
c.illv uu.ille( te<l bv tlu new (.em ml Medu.il (’oinu il 
legill.ltlons Lovs going to lhe>e imiv c i sit Ic's will 
postpone legist 1. it ion until .dill p.msing tlii' jne- 
iimmaiv ex.imin.itioiis niste.id ol, at jnesent, 
icgistcrmg w Ill'll they have' p.isscd tiu' geiuril c'diic.i- 
tion c'x. limn. cl ion It is not uiiliki'lv, howcvi'i, th.it 
both ()x)oid and ('.imbndgc' iii.iv extriul ii'i ogmlion 
to biology 111 then own lliglui (h 1 lilu .itc' examina- 
tions -tlu'v will mc'vitablv do so ^ome dav' Ihis 
would juevent a h.irdshij) which m.iv' occur at 
jui'seiit to a bo\ who (.111 oiilv juocc'i'd to the' nm- 
viisitv il hi' wins a schokiiship Ihe umvc'isity 
si lu 'lai shljls .lie' open UJi to nilleti ( 11 Ve.lls ol ,igc* 
It .1 bov w.iits lot tlu SC' ,ind is mismcesstul, ho 
vvcTnld li.uc' obtained his cjii.ditic ,i t ion nioie cpiu kly 
bv Ic-avmg school .it SC'V C'litc'en V.us of .tge ,iiul pro- 
cc'c'cling sir.nght to .1 hosjut.il It hc m .illowi'd a 
( C'l lilii ,ilc toi .ill the' juchmm.tiv scuiucs c»n the 
Iliglu'i ( erlilie.iLe examm.itioii, siu h .1 boy would 
lose li'ss lime t 


The Chilian 

I 7lv0?i[ llie tiTst .icconnts which h.ive ii.iclii'd this 
counlivh if IS evidc'Jit th.il one ol the vvoild’s 
grcalcsl e.irthcju.ik'es occuiicd shoitly beloie midnight 
on Noycmbc'i 10-11 otl the* < o.isl ot ( hilc' \s in 
all such ('.11 thc]u.ikc's, the' diii.ition ol tlu' shock vv.is 
considerable — nc'.irly thic'c' minute's .it \ .ilp.ii.iiso .md 
tour minutes at ('aldor.i -but it should be louicmbc'n'd 
lh.it suedi cstim.itos m.iy me hide some ot tlu* im- 
mediately suceecdiug aJlcr-slioe ks. There can be no 
<lonbt, however, as to the great extent of the distiiibcd 
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Earthquake. 

.irc.i Mong the eei.ist, tiu' slu'c k w is tell tiom 
\iilol.ig.ist.i to \iddivi.i, .1 did ime I't i n^) milc's 
It VV.IS lelt .leio'^s tlu' ecailimiU d Lucius Avti's, 
vvheie It WMs strong enough tc' sti ji e Ic c ks As tins 
L14 Is about cieio mile's liom I 1 cpiimbo (whu li .ijijicais 
to be lU'.ir the cjmentii), llu disiiiibcd .iii'.i must 
( out. nil moie th.in el million 'ujii.iie miles 'Ihe 
shock IS also said to li.iVe be < n tc'lt .il I Ido, m I law. in, 
but, without Inrthc'i and miuh stioiigci ('videnee, 
the st.itcmcnt ma> bc disereelitcd 'ihe district over 
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wliirli liouscs wen- ddinagcd was also large, though 
|)(‘rli,ip'. not unusually large. The zone most affected 
\v,is that txitween ('oqinmbo and Cluinaral, the latter 
place being nearly 100 miles north of Coqiiimbo, 
but houses were aKo slightly damaged at V^alparaiso, 
winch lies about 240 miles to the south. 

In this cartlujuake, as in so many otheis on the 
western co.ist ol Anunita, it is dtlfu nil m the early 
iK'eounts to separ.ite tin* effects of the shock Iroin 
those prod^ieed by the sea-wavi-. and bv the fires 
that lollowcal the eartlniuake 'I fie sea-waves vveie 
observed along the coast from at least Antofagasta 
on the north to 'kaU ahiiano (near ('oiiecqK ion) on 
the south, a distamc of ne.irly a thousand miles 
'I'hcy were huge enough to wash away boats at Hilo 
in liawaii All the submaiiiu' rallies <ilong the coast 
.ippear to be broken, but the st.itement th.it soundings 
taken bctw’ccn Copiajio and ('.ilder.i gave a depth 
ol 86 fathoms, instead ot 2800 fathoms as maiked 
on the chart, mn.st ol course' Ix' ei roni'ous I he 
e.irlhf{uake resembles its predec essors m its submarine 
origin some distanei' fioin the coast 

University and Educational Intelligence. 

Bikminc'.ii.\m — '[’ he following .ippointments have 
been made by tlie ('oniu il Mr A W Mash, 
lecturer m oil mining ; Dr li. Ashley Cooper, lei turer 
m public health chemistry; and Mi D K Nanji, 
assistant ledurcr and demonstr.itor m the dep.it tment 
of bievving and the biochemist ly of fermentation. 

CxMiiRiDon — Ah' (i C Stew.ird h.is been elected 
to a h'llowshi}) at Cronville and Cams ( oilege, and 
Mr. G. Cdny Yule. Mr J K P Wagst.ill. and Mr 
W. M. If Greavc's to fellowships at St John’s Colh'ge, 

London. — 'the Senate iqvites applications for a 
new University Chair of Anatomy tenable at St 
Bartholomew’s llospit.d ^^edlcal tolh'gi', whuh has 
not hithi'ito had a ptofessor of the subiect attached 
to it. 'Die piesent University jirofessors ol anatomy 
arc as loilow's Piof. , IC ‘ ICirelay-Smith, King’s 
College. Prof J iv S Kra/ei, St Marv’s, lYol. 
T. B. Johnston, Guy’s; Prol. F G Par.son.s, St. 
Thomas’s. Piot G Klhot Smith, Univ eisity Colk'go , 
Prof W Wiight, Ixmdon , and ITof T Veates, Middle- 
SCN. The full title of the holder of the diair at SI. 
Bartholomew’s will be “ Piufi'ssoi ot Anatomy m 
the University of London” 'I he .appomtiiK'iil will 
date fnun September i. 1023. sid)]ect 

to the .Statutes and regulations of the University 
and to the icgulatioiis of St Ikutholomew’s Hospital 
AfedKal College 'fhe prolcssor will be e.xpccted to 
devote his whole time to the duties of the chair, 
except that he may be ])erniitted to hold examiner- 
ships 111 anatomy, and will bi' able to devote time to 
research. The salarv of tlio i hair wjll he ro<o6 
per annum Arrangements lor assistance and for 
departmental expenditure .iie made by the Medical 
College of St. B.irtliolomew’s Hospital in consultation 
with th(' professor Applications for the chair (12 
eppies) must be leeeived not later than first post on 
April t 6, io-:3. by the Academic Registrar, Uni- 
versity of Tamdoii, South Kensington, T.ondoii, 
SW.y, from whom further paiticulars may be 
obtained 

St. Andrews— Mr Kudyard Kipling has been 
elcfted keclor in succession to Sir James Mf B.irric. 

SHERFiiiLD,— Mr. R, Stoncley, assistant lecturer in 
mathematics, has been apiiomted curator of the 
University Observatory. 

Prof Alfred Tennyson Delury, head of the 
department of mathematics, University of Toronto, 
was m fune last appointed Dean of the Faculty of 
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Artsof thatUniversity. Sir Robert Falconer, president 
of the University, called a meeting of the Council of 
the Faculty of Arts and announced that, while the 
appointment of a Dean was by statute in his hands, 
he would like to receive nominations from the Council 
for an appointment to Vhis important post. Nomina- 
tions were acexudingly niadc and balloting was carried 
on by mail 

1'iiE first meeting of the ('ourt of Governors of the 
University College of tin* South-West of Hngland, 
lUvcter, w'as held on Getober 27. The new governing 
body takes over the former Royal Albert Memorial 
College, Exeter, with its hostels and other jiropcrty, and 
also enters into [lossession of the site and mansion-house 
given hv Mr W. H Reed for tlu' purposes of the new 
1 ollcgc builtlmgs 'fhe new Univeisity College which, 
on the recommendation of the University Grants 
Committee, has been ])laced upon the 'Urcasury list 
of UnivcTsities and University Colleges as from 
August I, 1922, IS regarded as the hrst step towards 
the establishment of a University m the South-West 
of England 11 R H. the Prince of Wales and Duke 
of Cornwall is president of llu' colh'ge, and sent a 
message of greeting and good wishes on the occasion 
of the first meeting of the court, fhe court elected 
Sir Henry Lopes, Bart , as deputy-president of the 
lollcge and oik* ol the viee-picsulents is Sir Arthui 
Dinller-Coueh. '1 he deputy-prcsulenl made a state- 
ment to the (ouit .IS to the piesent position and 
prospci Is of the college, emphasising his view that 
the govi'rnmg prim iple of college ])ohcy should In 
the attainnu'nt, as soon as possible, of a status which 
would free the college fiom a purely exleinal degiei' 
system, and mdn atmg tlie ]iossihilities oi eo-o]H'ralion 
to this end among the vaiioiis higiiei ('ducation.d 
institutions m the soulh-w esb'i 11 i ountnes A veiy 
siibstantul inereasi' m the number ol full-time degree 
students 111 attendance at the college wus leported. 

On the occasion ot the tiansfer ot the Imperial 
Department of AgtKiiUure from Barbados to Trim- 
dad, following upon its amalg.imation wnth the West 
ludi.in Agiicnltural ColU-gc, Sir Fr.intis Watts, ])rm- 
eipal of tile Collegi' and Commissioner of .Agiieultuie, 
reu'ivcd .1 letter tiom the Ai ting Govi-rnur of Bai- 
bado.s 111 wlm h the latti'r stated that tin' department’s 
woik ” has been a lamlm.irk in the history ot tlie 
West Indian Colonu's ” He contimusl, ” I beg also 
to he allowed to c.xpress the cordial giatitiule of tlie 
Goveriiiiu'iit of Barbados for the valuable and leadv 
assistant' whuii the Imperial Depaitment has ren- 
deri'd tlu' loial Govcniincnt on miinerous occasions 
. mav I also assure you of the w-arm good wishes 
of the ikirbados Government foi the sm cess and 
prosperity of the Agru ultural College m which the 
Dejiaitnimit will now he merged, and of our eoiihdont 
hope that the establishment of the College will jirove 
to be a gre.it step forward m the decelopment of 
scieiitilic tropical agncultuie not only m the West 
Indies but also in a wider lielcl ” 

The Royal 'rechmcal ('oilege, Glasgow', piiblislies 
for the session 1922-23, in a calendar comprising 356 
('losely punted pages, a vast amount ot information 
ri'latmg not only to the courses of instruction it 
otters, the conditions under which the diplomas and 
degrees for which it prepares are obtainable, and 
the scholatships tenable m it, but also to the appoint- 
ments now held by its past students. The list ol 
past students and their appointments, includinji 
nearly a thousand names, affords convincing evidcnct 
of the practical value of the instruction given, and 
should be of great interest alike to past, present, am 
prospective students. 
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Calendar of Industrial Pioneers. 

November 19, 1883. Sir William Siemens died. — 

One of lour brotlicis who were .ill iloscly assuculed 
with the a])])lic-.itioTi of scicnfe and the inanaf^tiiicnt 
of j,oeat iiidustiial (oiui'nis, Siemens was horn m 
l.eiilhc, lIano\ei, on April j, 1S23 lie settled in 
Enf,d<ind m i8|i and m 185(1 betaine a naliii.ihsed 
British citi/en lbs n.ime is coniiet ted with the 
iiitiodiH tioii ot tlie n <^('nerative iuiii.ne tor stt'el- 
makinjj[ and the ennm lation ot the j>iin(iple td the 
modern d\namo He ilesi^^iu'd Hkm a l)le ship lutyadav, 
and w'.is jiresident ol v.iiioiis te<hiiual institutions 

November 20, 1713. Thomas Tompion died, dhe 
fatlier ol J'in.qli'^li waleli-niakin;,^ Tompion bep<iii his 
ajijirt'uliceship 111 London m lObj and b\ 1075 h.id 
gamed a toieniost })]a(.e among his t( Ilow" inedi.ini 
eians I h' sn])plu‘(l the Inst (Jocks to the (.i((n\M(h 
( )bs( rx'atoi y, and under Hooke's diiei tion madt' oiu* 
of tht' (list J'Jiglish watches with a balance spimg 
His w'oj Iv m.ide I'JighsJi walilie-. IIk' Inn si in the 
woild H(' IS bulled m the na\e ol \\’('slnim'i1( 1 
Abbew, m Ihe same grace' as his iamoiis pupil and 
succc'ssoi, dc'oigc' draham 

November 20, 1898. Sir John Fowler died. - -A go'al 
i.iilw.iv ('iigiiK'er, and ioinll\ 1 esjx'nsible with li.ikc'i 
lor th(‘ design of tlu' h'orth Budge, how lei 's c'ailv 
woiJ^ was doin' m the' hlu llu'ld distin t, whih' he alti'i- 
Wtirds bic.ime cngiiic'ei to the Me1ro])ohlan K’ailwav 

November 21, 1555. Georg Agiicola died. -Agricola 
has b('('n calk'd thi' I Jesseniei ot ins age He; was 
bom m S.iAony 111 1 pip studied medicine .it Leipzig 
and 111 Italv, and jam tis('d in Lohenna Subsc- 
(jiientlv h(' abandoned his pn oh'ssioii, b('(am(' .di- 
soibed at dhi'innit/ m the stiidv of nic'tals and 
mining, ,ind was gicc'ii a ])ension by the Diikc' ol 
ba\onv He colleili'd .spi'cmien. of oies, studied 
tlu'ir ( ln'iiiical chaiacti'i's, and desciibcd them accu- 
lati'ly His WT)ik, “ He le Metallic a,” is ( (nisideied 
llie most mi])orlanl teclmicai book of the' sixtc'cnth 
ci'iituiy 

November 21, 1863 Samuel Hall died -A nali\(' 
ol Basford, N'ottingiiam, Hall imnh' a consicleiable 
loitmu' 1)1, his incciitioii oJ a method of gassing l.u e 
and net In 18 p) In' look out a p.ileiit lor a surface' 
wnnh'nsei (01 ships whnh embodied most ot the 
j ilnia's ol condeiiseis .is m gi'iieial use to da\ 

November 23, 1902. Sir William Chandler Roberts- 
Austen died, — J'lu' sina cssen ol (iiaham .is ( hc'inist to 
the Mint, Kolieris- \usten did much cahiable work on 
the study ol allo\ s, ami was n gaidcd as an .iiithoiiic 
on all that apperl.iins tocoinage Hedchccicd m.in\ 
important lectuies, and 111 i8c)()-i()oo seived as I’lesi- 
dcnl of the Iron and Steel Institute 

November 24, 1916. Sir Hiram Stevens Maxim died 
— One oi tlu' gieatest iiueiitors ol the nnntecnth 
ceiituiy and a pionei'i woikei on the' il\mg ma( Inne, 
Maxim, like Jcdison and Swan, .issistc'd to introdiuc' 
the eleitiii. Jiglit, and flic 11, tiiining his altenlioii to 
the consti iiction ot .111 automatic gun, bionght out 
Ins Ma-xim gun, winch ecu'r since ha^ ])la>cd so im- 
portant a p.irt 111 all wai lari' He was .iKo the lirst 
to (ombine nitrogb ceime and true giin-iottoii 111 
a smokc'k'ss powaler 

November 25, 1893. Johann Bauschingei. \ dis- 
tinguished investigatoi of the st length ot m.itc'ii.ils 
and the loiinder of the International Assoc 1,1 lion tor 
'resting Materials, Ikuischiiigc'r was beam in Eureiii- 
berg in 1831, and for lwenty-ti\e >ears was professor 
of mechanics and grairluc .static's at the 'I'eclmical 
High School at Munich. E. C. S. 
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Societies and Academies. 

Eon DON' 

Royal Society, \o\embei c) Sir (. h.iik'S Sheiimg- 
ton, president, m tlu' chair H h Armstrong 
Studies on en/\me .letion XXI 11 Homo- and 
hc'leio-lvtii en/\mcs \ \ Hill and \V h. E 

Brown 'I'he c).\\ gc'ii-dissot la tioii i m \ e ot blood .iiid 
its tlu'rmoch n.imii .1] basis An attrm|j bas been 
m.ide to tc'sl the \.di(lit\ ol Ihc' li\ pothi'ses (i) tli.it 
the le.u ticni ol luenioglolnn with o\\ gen is ie]nesc iitc'cl 
by the ic|natioii ?Hb)„ ;/(),, pllbmp,,, whc'ic' Hb 

lepic'sc'iits tiu' sim])k'st possihk iiiok'c iilc' ot Ineino- 
globm (c out. lining one .itom ol non), and a the a\ I'lage 
clegiee ol [loh me i isatioli ol llie lUolec iile in the 
])icseiice ol the s.ills m Idood and (11) that tIu' 
dmscHi.ition (.lines ol o\\ h.emo'Jolim mule 1 \aiioiis 
condilioiis can bc' dc'diiccd l)\ simple apphe ation ol 
the I .iws ol M.iss Xclioii I lu' Ik at ol k action (] 
ol one gin mol ol h.emoLjobm (Hb)„, with owgeii 
has l)((n dctcimiiud b\ Hu .ippluation ol tlie \an’l 
I loll I'lochore lo lli(' (licit o) t ( III pel a t 111 (' cm the 
dissoc lation cunc' ol blood, whik- llu lu at ol K'ai lion 
() ot one gm inol ol o\\g<n witli ha moglohm has 
been mc.isiiud diiiith in .1 caloimulci I hc' \ahie 
ol is |)i.i( lu .dl\ (cpid to n (hleimmc'd in oilier 
w.i\s, .illoidmg shoiig ( (mill m, 1 1 urn ol h\potlusis (1) 
Ihe a])p.ii(nt lu at ol leaclum ol o\\gin with blood 
m.i) !)(' \c'r\ c on -,uli 1 ,d)l\ iidiuidb\ 1 hc' di i\ mg oil 
ol c.aihoii dioxide b\ the moie and o\\ lia'inoglobin 
tormed \ diicit nie.ismeiiu nt ol tlu' lu at of 
combination ot caiboii dioxuh with blood coiilnms 
the theory th.il c.iilum dioxuh combnus amIIi blood 
b\ taking base from Ihe ipmsi d li.eiiioglobm s.dt to 
ioiin bicai bon.i 1“, lra\%ng tlu noii-iom-.ed lianm- 
globm acid I lu' Jieat o! lombmalum ol carliou 
monoxide with h.emoglohm m blood is about 50 
pc'r cent grcatci th.ui that ot oxsgen this pioxes 
lhal l('mpi r.il iiic' allc'cts the eipiihbi mm ol oxcgeii 
.ind caibcm nioiumdc' witli* blood 11 Hartndge .ind 
h ( \\' Rougliton 1 he \ I loc it V w ilh w hu h c ,11 bon 
mono-xulc' (h-'i'lacc's oxygen liom its combination 
witli li.cnioglobm IM 1 When light tails on .1 
solution c oiit.imiiig ox\ ha mog,lol mi and c.iibon 
inoiioNide luenioglolnn, the iiuommg light energy 
changes the ])osilu)n ol c ipniiliiimii, tending to 

1 .nisc' ,1 reduction in the' anumid ol the laltei with 
a c orrc's])ondiiig iiuic'asc' ot tlu' loiincr In the' daik 
the ongin.d [msition c»t c'lpiilibi iiim is giadnally 
ieco\cicd, the late ol ictmii (l('|)endmg on llie 
\clocit\' coiistaiils ot the rcac turns 1>\ detc'rmming 
till' pc'ic ( ut.igc' s.ilni.ition ol thc' h.emoglobm with 
i.irlxm monoxide' gas .il inleicaL .dtc'i the light 
h,|s bc'C'ii Inrnc'd oil, tlic' celocitv (onst.ints can be 
e.ik iilated I Ills is done by causing the llmd to 
How thiougli two gkiss lubes 111 Miles, ill the' hrst 
It w exposed to ,1 |)owciliil light, while m the second 
it Is kept in Ihc' dark, so tlial llu' oiigmal ]msitU)n of 
('cpidibrinm is gi.uliudlv legained Ihe peic'ciilage 
'^alniiition witlr caibon monoxide guts ol tlie sohitiAn 
.it dilleient pailsot llu- “ d.iik IhIh' was dc'termmcd 
wilii the' K'xeision s])cctiosc o|>( At 13' L the two 
\('lo(itv const. lilts had mean cahics ot o 00O7 and 
0 55 le^pc'c tl\ C'lv At 31 5 ’ L the Vlluc ot lx, WMS 

2 n(), w^nch givc's a L'lnpeiatnio coelluic'uV lor tins 
ec'lcHily eoiist.ml ot 2-3 loi <i lo (' iisc' ol tenijk'ra- 
tiiic', -.ippioximalelv tliat gi\en by many ordimiry 
cVmieal re.ietioiis J J 1 1 'I'lu' nielliod ol measur- 
ing the vcloc'ilv ol the reaction (H i Ojlb^J^MIb 

-t (), consists in asc ('li. lining, b\ means of an 
elec tin .illy controlled stop-watch, the time taken 
for the eciuilibrium lo bin It lioin ,111 unstable position 
to a stable one, tlu; change being ascertained by 
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measurement? on the absorption bands by means of 
the reversion spectroscope. The system was changed 
to an unstable position by (i) subjecting the soli^tion 
to the action of a powerful beam of light, and by (2) 
suddenly obsiructmg the light rays. Thus chance 
fluctuations m the catalysing light source, and in 
the flow of the liquid under observa’tion were acoidcd, 
but It was dilfu'ult to make accurate estimations on 
absor])lion bauds moving from one ])()sition m the 
spectrum to another ()bser\.i lions of the equi- 
librium consf.int vveri' nuule by method (1) at 1" C 
and laboratoiy temperaturt', and by melhod (2) at 
laboratory tcmpeiMture and ( At laboiatoiv 
temperature, method (1) gave o-;-,! and 0 50, and 
melhod (2) o and o ;o The ti'mper.iluie eo- 
('Kicient per 10' (' talnilaled liom caliu's obtained 
by method (1) was 1 whih' method (2) ga\e 2 5 
and 2-7 - I. T Hogben Studies on mteinal 

sccrelion. I 'J'he elfecl of piluifary (anteiior lob(') 
injection ii])on normal and th) roid-cctomised axolotls. 
While jiituitaiy tc'eding h.is no infliK'iue on the 
metamorphosis ol medium-si/c'd or scxiiallv matuie 
axolotl larva* ol iiijuliou of 

anti'iior lobe extiads into axolotls of the ^ame .ige's 
and dimensions was followed by the assimij'lion ot 
the adult eharactei istu s, with lajiidilv comparable 
to metamorphosis indmi'd bv thyroid admini'-lr.ilion, 
and beginning about two to three weeks .liter the 
initial injection .Anterior lobe extr.u Is .ilso induce 
mct.imoi'jihosis in tluToulless lan.e Spoat.incous 
metamorjihosi^ does not gcnei.illv ocmi, as M.irie 
de Chauvm stall'd, in lai\:c ol six to nine months 
W'hen pl^;,ced m shallow n.itei with ojijior liiuities lor 
emerging.— 1 . 1 ' Hogben .md !*' J'l Winton The 

pigmentary ('hector system 11 Vji.iit Iroin c.it- 
ieinc, the onl\ le.igi nts found to indiue iiu'l.mophore 
contraction were thosi* kiiow‘'n to exeiti' jn'rqihi'ial 
sympathetic ncr\ e-endings, namely, adren.ihii, tyia- 
mine, ergot oxini*, and cocaine Aji.iit fiom pituitary 
extract, the onl\ ri'.igents found to bring about 
melanojihotc expansion were apocodeini' <ind iiicofmc, 
in quanfities suduient to^parahse .ill symji.ithetic 
ner\ c-endings No uiiecjunoi .il direct ('Milenee is 
advanct'd tli.it nerxoiis control ol jiigmcnt usponses 
m Amphibia has bec*n found Synchronous colour 
changes of Amphibia m response lo noimal (*n\ iron- 
mental stimuli <iri' ])()ssibly determined m.nnly by 
encloermc mlluenoes — A Fleming and V J) Allison 
Further observ.Uions on a b.iclcnolytu element 
found m tissues .ind si'cretioiis Stiams ot M 
ly.sodcikluiis resist. ml lo ly.so/yine ai tioii can re.idily 
lie dcvelojicd The resistance is not specilic, le 
strains made lesist.int to one tissue or secretion .iie 
equally lesistant to ail tissues, vchi'lher derned from 
man, the lower animals, or from vegetables, showing 
that thc^ lysozyme affecting M Iv^odcihticiis is tlje 
same whatevc-r tissue it is derned bom Alter 
solution of a large number of M Ivwdci/ctirns thi'rc is 
an increase in the lytic jiowei of the fluid, which 
affects wholly or mainly the homologous mieiobe. 
Different tissues and secretions v.iiy in their cajxicity 
toMissolve different bacteria, and sonii* tissue cxtiacts 
have a maiked htic action on many of the well- 
known pathogenic bacteria. 

I 

Parts, 

Academy of Sciences, October 23. — AI. Albm 
Haller m the chair -Ch Barrois, P. Bertrand, and 
P. Pruvost : Observations on the coal measures 
of the Moselle. — W. Kilian ; The stages of the 
retreat of alpine glaciers and tlie origin of Lake 
Lauvitel (Oisans). — A. Angelesco ; A functional 
property of conics. --^E. Merlin; Some properties of 
networks. — M. Desaint : The general reprc.sentations 
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of analytical functions.— -P. J. Myrberg : The singu- 
larities of automorphic functions.— Frithiof Nevan- 
Unna : The relations which exist between the 
distribution of the zeros and the poles of a monogen 
function and the increase of its modulus. — A If, 
Guldberg . A theorem -of M. Markoff. — Constant 
Lurquin : The crilcnum of Tehebycheff — MM. 
Constantin, Joessel, and Daloz : A boat winch moves 
against the wind using the wind itsell .is motive 
jiow'ei The motor is an air turbine of p metres 
diameter coniu*ctcd witli a screw jiropellcr b)' ge.irmg. 
No drawangs or det.nls are given, but it is stated 
th.it a bin.dl 0-lon hshmg-boat fitted with the motor 
li.is given successful icsnlts on trial - 1 . de Broglie 
and A. Dauvillier . The spectral systc'in of the 
X-r.iys d'he jiroposed system is basc'd oil the 

jninciplc ol ngoioiis nlternatioti of legiilar and 
irregular doubli'ts (Went/el), following the views of 
Smck.il and of Rubinovn z The t.dile given ini hides 
some lines jnedu ted from the theoijy but not yet 
observed -.M Vuillaume .ind A Boutaric The 
photometry ol souices oJ light constituted bv blai k 
liodies at diftereiit ti'mjienLtiin's - K Mesny ■ The 
geiieiatioii ot jih.ise oscillations ot high Ireqnency 
by elc'cliomc tubes Andi6 Charnou . Tlie sejiara- 
tion ol lerric oxide <ind ahimm.i iiom m.ignesi.i b) 
the method of nitrates -M Picon A he .n lion ol 
sod.mimonium on liexamelhvh'nelc'tramiiu*, tetra- 
mi'lhyldi.ammoinethane, .ind ethyhdcni'etlivlnmnc 
Sodammonmin, m liqmd .immonia, is without .iclion 
on hexanie1h\'lenelctiMminc at the* ordinary tem- 
pc'iatiiie the mime C'Tl;, CH . N Cjif,;, dciivcd 
iiom <ict'laldeh)’dc .ind ethyl. iinine, is .ilt.ickid 
by sod.inimomnm giving diethyldiainmobnlane — 
Peri'ii.i de Sousa The h.isie roi ks ol the lu'jihclnie 
syc'mte m.issil of (he “ Serr.i de Mom hnpie " — 
Priiil Lemoine and A Pmard The modi' ol eonlact 
of the eh.dk and pisolithie limestone at Menlan- 
(iaillon (Seine-el -( )is(') The limestone h.ts filled 
irrc.gnlar jiDekets in the chalk, and a section ot one 
such [)ock('t IS given— Mile J" Brepson 'riie role 
of the pheiiomeii.i of sohtiuxion m tlu' mode*! ol the 
region of Sauheii (Morvan) The lormation of jionds 
and lakes in this distiii I cannot be exjilaincd .as 
lieing due to the erosion ol streams, nor is there am' 
cvidenii' of glaei.il .iction, and it is suggested lli.it 
earth slides nni} h.ive Lu'en the c ause ol tins fonn.ilion 
The jiiocliiits of gi.mite disinlegi.ition imbibe w.iti'r 
freely and have a leudcni y to slip down the steep 
slope's, foinimg ridges known .is videaux JLxaniples 
of these phenomcn.i m tlie neighbourhood ol S.iiiJicn 
are given, .uid this is considered (o allord i\n cxjilan.i- 
lion of the huge number of sin. ill l.ikcs in the 
dislnet J Lacoste New r.idirygoniomeliic obscrv a- 
tions ol atmosjiheiics. An .ippheation of wireless 
telegraphy to the jircxiiction ot stoims--Kene 
Soueges • 'Lhc embryogenv of the ('aiojfliylkicea'. 
The hist stages m tlu' cievelojnnent ol the embi\o 
ol Sagina jn'oeumbens — Marc el Miraude The relation 
existing between the icl.ilivc .uiclity of the bssiies 
and the presence of antliocyanmc m the scales of 
lily bulbs exposed to light — Audi 6 Guillaume 
Study of the limits of vegetation m the north and 
c.ist of hrarie.e A study of the c.onditions limiting 
ccrlam pl.ints to certain areas Meteorological, 
geological, phy.su al, and jiaheontological influences 
.irc discus.sed, the effect ot ehruate being the most 
important. — Med Gard : The withering of young 
walnut trees m 1922 In the spiing of this \Tar 
there were heavy losses m young walnut trees. This 
docs not appear to have been due to disease, as was 
at first suspected, but is attributed by the author 
to autumnal frosts.^ — G Vernet : The role of calcium 
chloride in the coagulation of the latex of Bevea 
Brasiliensis. The addition of solutions of calciiiii^ 
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chloride to the latex of Hevea increases the rapidity 
of the coagulation and also the total weight of rubber 
obtained. The causes of these results are discussed. 
— fimile F. Terroine and H. Barthelemy : Avita- 
minosis and inanition. Two views of the action of 
vitamins have been put forward, one rcg.irding these 
substances as indispensable for nutiition, the other 
as affecting tJie secreting power of glands and tlie 
diastatic properties of tlie digeslui' juices Atiord- 
mg to the latter view, the nerve tiouhles and death 
resulting from feeding on polislied me .ire due to 
starvation caused liy tlie in.nhtlity ot the intestmc 
to assimilate the food 7 'he authors use as a test 
for death by starvation tlie pei cent age of fats ami 
lipoid substances in the .inimal, and imd tliat in 
cases of avitaminosis neither the none troubles nor 
death can be wholly attiilnitalih^ to mamtioii — 
]M. Marage Phoiiatiou and telt'idiouu' audition 
The author’s lesults an' in agieemeiit with those 
of Fletcher, although the methods emjdov'd .ire 
absolutely difterent — A Poheard • The woikim; ot 
the adipose tissue Reseaiches on the nmhal gl.iiid 
of rodents. — M Vila Sejxiiatioii of the globulins ol 
hors(' seium 'I’he globulins .ue lemoved from the 
diluted serum by tie<itment with three volumes ot 
cooled .11 etoiK', <ind these can bt' si'ji.ir.ited into 
Ir.ictioiis by treatment with dilute hvdrochloric 
acid -Y Manouehan .md Jules Viala . A i.ise ol 
hydiophobia in a lioiu'ss — Ken6 Zivy \n un- 
inibhshcd method ot piepaiing v.udrie Sttiilisa- 
tioTi IS prodiK ed by re[)eated fiee/iiig <it - r.S " ( 
and thawung Pm'unuK occus was the most le.uhly 
sterilised (two liee/ings), rvhile enterococcus, the 
most lesist.int. r('(|uire(l six — M.irccl Leger .ind A 
Baury • llealtliy canieis ot 1h<' jil.igiie b.icillus .V 
jiroof th.it lU'groes in Senegal, (|uit(' fri'i* from .inv 
clinical signs of jilague, tamed the \eism b<u ilhis 
and could act as plagiu' (arrieis 

SimFFinLD. 

Society of Glass Technology (York IMeeting), October 
18 — Prof W. Is S Turner, piesidi'iit, m the th.ur 
J. A Knowles' Proi esses .ind methods of mediev'.il 
glass p.unting iMedu'val window glass diJleis Irom 
modi'rn glass in that whereas the .iiu lent mateiial w.is .1 
potassium-calrnim-.silicate, modi'rii gl.iss is a .-^oda- 
lime gl.iss The northern scliool ol gl.iss-]i.unting 
atu.ited .it York m tlu' middle ages oblaiiU'd glass 
irom till' northern ('ontmeiital gl.iss-m. iking districts 
of Hesse and other Rhenish pro\ lines The f ondon 
school drew it Irom Lorrami', Ihirguiidy, .ind Xor- 
mand}^ 'I'he uncoloured glass used m the north w.is 
much whiti'r tli.in •that ('Uiploved m the .south, 
probably due to tlu' use of Fngiish-niade white glass 
from the works at C'hiddmgfold The jne^ent-day 
glass maker can produce colours with .i cert.imly 
and in a lar gi cater lange of tints th.in the mediev.il 
cr.aftsmcn could With the exci'jilion of tlie n'd or 
" ruby ” glass, the medieval colouied gl.isses w'ere 
those which were most easily jirodm ed Jtcing made 
fiom native oxides which ('out.nned otiici mcl.ds as 
impurities, the resulting colours wcri' not jniic 01 
alw.'iys harmonised The colours such as n-d, bine, 
and green were contained m the glass ilselt, but 
details such as the face, folds ol drapery, and 01 na- 
mcutal work were painted on with <i l>rown viliihable 
pigment, formed of a met.ilhc oxide such .is icd 
oxide of iron or bl.ick oxide of copjicr, mixed with a 
soft glass known as '‘iliix’’ Jn tlu' kihi the tliix 
melted before the glass itself, and attached tlie bl.iik 
oxide to the surface. — H, J. Powell : Modern develop- 
ments in the making of stained and painted glas.s. 
The substance of much medieval window glass decays 
though many pieces of ancient ‘Roman glass are 
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sound. Some medieval glass has become ji.irtly 
or wholly opaque, and crumbles to powder. The 
mo»t defective glass belongs to the fourteenth 
century. All the forms of dcc.iy originate from 
the excessive proportion of alk.ili m the glass mixtnic 
which c.iuses the glass to bi* hj groscnpic 

Washim.iox, P 

National Academy of Sciences (I’lOi , Vol 8, No. 
10, ( )( tober II Blumberg iN^*w ]nopcrties 

ol all teal timctioiis |)rhcnpli\c ,md nietiic pro- 
jierties ol plan.ir sets .md le.il siiigl('-\ .1 hu'd functions 
of two le.d \an.d4les, with some geiH'iahs.itioiis, nic 
discussi'd — C N Moore ( ‘.eneiahsud limits m 
goiieial tUialysis A jiroot is gi\cn ot a gcnciahsation 
ot ,1 Ihonicm m the (lu'or\ (jf dui'igciit senes. 
Marth.i Bunting l’Khinin.ii\ note on Tctraimtiis, 
a st.ige 111 the lih' c\<le ot .t copro/oic amreba 
('o))io/oiL .imo'b.i* in i.ei.il ni.ilcn.il tiom <1 r.it weie 
< nltn .it< d on .111 ai tific i.il mcihinu AmaT),c cont. lin- 
ing .it le.ist OIK' I.iige < out i.u till' x.uiiolc emerge' 
Itoin c\sts, (ommoiilx sjilx-i k .il, the wsills ot which 
app.iieiUly dissohe I'lior to division, llu' ammbg 
beiomcs honiogeiieoiislv n'lr.utivc (“gel" stale). 
Alter division, nidividu.ils mav become anuebjc or 
(h'vi loj) ll.'igell.c 'Hic ll.igell.itc loim is thought 
to be identic. d with lihaimtns lu'slralKs Petty, it 
n'jirod necs bv longitudinal lission .iltei jxissing Ihioiigh 
.1 “ g('l " sj.ite I'ventu.illv the .mnoboid form is 
rc.issumed Jh'ju'odiu I ion of both tonus appeals to 
be mdetmito but tlie amo-b.i' tin. ill\ (-m \st Ivaymond 
Pearl <ind T f Le Blanc hiiithci note on the .ig(' 
index ol .1 |)opiil.ition 1 Ik’ niinict k ,il index ol the 
.ige distnbiition ot .1 jiojMil.ition jmviouslv proposed 
b\ Pe.ul has bei'ii used sm < essl iillv emplov mg six 
to ('ighf .igc groups (okenng tin lite s]),in St.itistics 
fiom tlu' i<)[5 (('iisiis ot low. I show Ih.il it is also 
Iriistwoi Ihv', using only IIik'i .igi' groiijis , theie is 
high coiielatioii between the v.ilues ol the index tor 
coaise and lino age gionjiings A Noyes and M A 
Wilson : 'I'heimal ionisation ol g.iseoiis elements .it 
high teiiijx 1 .i1 lire's , .i e onlii m.ilion of the' S.iha 
iJu'oiy If li.is b('('n shown th.il the* conductivity 
ctl llaincs mio whieh salt solulions aie' sjuaved is (a) 
iiielejicndcnL ol tlu' a< idle com.tit ucnl ol tlie s.ilt , 
ami f/d ( h.ingcs vv ith tlu' ( om e-nt la tion of the s.ilt m 
.le ( orel.me e' with the; c'<|Ui]ibi iiim eonsl.mt eibtained 
wile'll the' subst.incc, its mils and e'le'cl reins, as ic- 
pic'scntcd by tlie e<[natmn i\I M' -i Ic , arc rcg.irdcd 
.IS jie'itecl g.isos Subst.inli.illv, the whole' ceni- 
duetivity is due' to the' cle'etioiis jire'se'iit From (i>) 
re'lative' value's leu llie' lonis.itmn constants of hvc 
alkali ck'Hicnls are ealcul.ite'd , the' senes is closely 
pat.illel to th.it obt.iineel liom thci modynamK'.til 
cepiations utilising lomsatmn jiotenti.ils as einjiloyed 
^y S.ili.i I 11 Hall . .\n ele'etion tiie'ory of electric 
eeimluetion in nu't.ils It is .isniiiu'd tli.it an ion 
is fejniK'el from .1 nu'l.il .iloin 1 >\ loss of an electron 
irom Ihe emlei shell, le.ivmg .1 pit m the lem which 
lendcis it unsymmetiic.il An imposed electric 
field turns the 10ns sei that the juts move as a po.siljve 
charge would elo, giving the ellect of ,an electric 
curient Ohm’s l.ivv c.in be jiislilicd, and an explana- 
tion IS oflereel eif the variation ot metallic resistance 
wutli temperature Rise ot tcinjier.iture probably 
ducctly increases resistance r.ipully, while the m- 
ci eased* number of ions jirodmi'd ti'iids to'redu^e it 
C. Barus . vSlalic dctlectioii, logarithmic decicraent 
and first semi-pcnod ot the v.icuiim gravitation 
iffccdlc. These three <|u.mtilies aic similar time 
functions with a jieiioil ol one day ; they are largest 
m the morning and least at night St.'itic deflection 
and logarithmic decrement aiijicar to be nearly 
proportional while the latter and the first semi- 
period also form a definite curve. , 
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Official Publications Received. 

Tho SilcnK- Kfjinrt^ of ttu“ TAJinkii Imperial I’nlvor'^lty, Si'wlal, 
,1ii])fin ,st 1(111(1 Scries ((icdloifv). Vol 7, No 1’ Notes on Homt* 
M(S(y/ol/ J'lants troiii JaiJjxn, Koria, and (‘Jiiiia, In tin- follcrtlon of 
1 iic liisfitiitc ot (i(olou\ aiKl I’alfconti.lonv of tlio Tohokii Imperial 
I iii\(rsit\ I li> If alic l*p t)ilat(‘s (Tok\o and Sendai . 
Mani/diCii J,t(l ) 

lJ(‘l'artinent (it \(;ri( nil lire lU iiorl of the l)iie< tor of \Krn iiltnre 
lor 1't‘Jl |'|) r,H (I’eradi iiix.i I'evlon) 

;\I ini'.! Clio da \irn(iiltnra Indiistria i ( 'oinineri io Din (folia (’e 
M( teoroloi-ia Itoletiiii M( t( oiolou'K o \rino ti( PU’i I'p xiil 157 
(Itio (le .lanelni ) 

'I'lie Sonlli-I a'lti rn \ itni.ilist lleinir the T\m nl\ -.e\entli Volume 
of 'I laiisai I loll^ o| tin ^oiifli-l ash m t mon ol ^(untilu Soiutles 
iiKlndinu tin l‘i(i( ( e diim-^ .it tin '1 \m nt v \( nlii Vnniial rontiKM, 
Ik Id at Soiif liamiitou, I'eji Idilidhx I d\\ ml V M.iilm I’p 1 mii 
-! Tti (loiidon J.s'i lli.lmiMid. Ito.id, s 1,4:. ) 'nml 


Diary of Societies. 

S 17'/ UU 1 No\l Mill 1! l!' 

T.KIIIsh aim Oi (k.k \i, ^111 11 n (in Motnix Di pailmi nl tniMi-'itv 
Colh e( ), at 11 Prill \ ( i'.l(dliiii MmoIohi in I loim il M( du me 
■ Mms (. (.ililiii-'t Hill ( iiikii Disia'i ot \p|'l( ( 5/(/i'oi""'"'»/i 

I iirl II ti/ll III) I. \lnoil I III l’ll\ 'lcil(iiZ\ Ol /'((MO ((((/( 

rifnihiim It .1 I ilint \ mu liiie.'il di'-i oi ol ( .o m and Culfei 
-1)1 \l (' Itixmr 'Mil Mm orilii/ d I nnuu'. In ii lation to (''(//(om 
('nttiii^s 

' , l/n.\ /) I 5 No\ 1 Mill 1 : Jii 

iN'-'llh'll. or \i|i \Kll ^ (at ltii\al '^o.Ktx (It Alls), at "i -AA I’ 
Plul)e. J'h Md( nlial Inam/nril Addoss 
I'.tn \i Oxii.iiM'iiK \i "' 0(11 i\ (it lo\Mli(r I (id ire K( iisineton (ion ), 
at A (.lilt (i I f im li 'I III la|iii|ini( lit tor lli'-rli ( linilnm; 

Tvs’l I'll 'llo\ 01 I 1 1 1 Tl'|( M. I M.IM I I s ( Inloi III d Ml 1 tiiiL') at 7 - 

P I Peai( I , and III III rs limi imnioi, ,iii Mi ( trii I ndit \A mini 

iNs’l I It TIl'N (O Ml-I II \Mi \1 I Nl.lM I KS ((.I.idniti s' S| , tioid, it 7 - 

II It I|,.(kli\ AA.iiks Minim mi lit 

liox \i iNs'iiinroi p.i.iiisn Ai.t inn ( x, at s I, AI 'I'm> lllninin- 
.ituiil I neim I iimi in n l.ilion In An Inti 1 1 nn 
1\ST1'M"|| or liKt w ISO, its AA A Kill \ I liiiiinalion of AA ns|i 

( HMIK'U. iMUMia (Hit (it 1 AAliKiliall (’liilo. .d s (i |’ (’ 
ftiomlii'ld 'I III' Minliant 'linliis’ \ nu on (ioM 1 mnent Contnil 
ol 'I'l ide In ( oiim Moll with till s.ili 'in iidinn' "1 Imliistrns Act.ind 
the Dm st nils ( Iini'oit !’i I'lilntiiin) Ait 

rri:si> \ \\ nom iiin u (ti 

ItoVAl. (il OOI. M'llK M. Mk II I V \MI III! A 1 I'l s I ( n H ( it ( 1 iitral II di, 
AA eslniiiisti r) at it - P.ipt .) I> I Nod I list lAliiliitioii ol the 
Aloiint I'.M rest Dnik dilioii Kim iintiii.'i.ipli I dm 
Itoi At; Soi II TV 01 AD OK INI . It .. (.1 III lal A|. 1 dm/ 

ItoAAI. STA'IISTK SI ''(Kills (it KoS ll "'Oi 1( 1 \ nl Alts) .d A Ti 
laird Kinimilt ' 'I In Hi l.itiniis nt •. iinl.d .iiid I ahoiit (liiiminitl 

.tAddrc's ) 

ZOOLOtm SI, Mk'ii IS' or I oMkin. ,it A .to - '| lu "'((id ns lti)iiil( 
011 the Additions to ttie ''(Kiits’s Aliii.ieiin diiiimi tlu imnilli ol 
()( tolii'r. I -J (i S Moiit.ieii A liiithi r Ciilli 1 tiiiii ol Al.immils 
flout tlie Inner lliliiidis P It AVi lls The Aim plinlous ,ind 

D( M loiiliK lit ( it till Ctiomloi i.imiiiii nl tin \ \i\a\ ('hii>rii hmi miKi^ - 
it I I’oi IK k 'I’lii !• \(t III li (’li.ii K (( rs ol tin |{( .isi r (( .istoiid p) 
,itid soim siiniiri'Is (Si mild r ) -- A lais(ud''i Vnti s mi I ast Alin in 
I lints (i till Its IK si Itie-ll.llills .iml stmil.K ll-' nllti ids) i nllei ti d I'll A - 

p)p) I'l A >t( iisin Niiti s mi ( ( it.iin ( inssn|i| ns 1 /i.iiis Di K 
(■liosll 'I’lie Amm.ll (ll Si ll iifiii/il III lisnn SSltll (In llesi llptimi nl .1 

mss S|i( ( i( s (it Si a iihillil I II llnsd .iml I'dltli AI sliip|i,iid A 

( 'old nhiil imi to tin Aii.doms ol i ll.immiiln id sp.irk {/.uiin mi 
iiutllfii ^) — It II .Miliri Tss o m ss Imli.i ll S|i(K K s ot (he ltd le-knoss n 
(iiidls Aiihidrilii'^ (llidsdiei) i(|ii,itii Oliiioi li.i 1 1 hi lom'iin' to the 
I'.imilv 'I'liliiln like - Di .1 ''(( iiheiison The (IlieiK li.it i ot (he 

Oximd Imsiisds Spitshneni l.\p( diUmi It .1 (iitlipp I he 

Nimatoih (!( ntis l’fiii'<iitii)’li ni. Itml li AI A'esiis Tin ( estnde 
J’ar.isitis trmn Manim.ilein Hosts sslm li iliidiiitln li.iidiiisni tin 
Z(i(il(i)iii id tsni'Kfs ol I midmi. diniim the Aiais pipi-PHI ssdh .\ 
DeS( iiption ot a ness >|ii(iesof ('luluri Imlii 
1\,STIT( '1 ION or (Tsil I.MdM) lls, ,it (. i: (1 1 mstiT-P.nissn 

I ndeinroiind AAateis in the Jm id (odilild and (Inir imnleiiK in 
Alininn Des eloptm id 

iMsTirn'r ot Mskim, P.\(,im i its, Inc, it (i 'lo (! ,l stdnlnil 
The Dsohdimint the ^(lh(l Diisil Km/ine ( P.irt II ) 

■RoYsi. PiinioonsriiK smin\ or (.m \r liitrisiv, .it 7~A 1. 
('*11)11X11, Astrnlneii .d Pmtr.iilmi 

Ttovsi, Antiiiioi'okk.k ST, iNsim If, .d slA- Aims AT A Aliirr.is' 
liei eiit H\( .is.itimis m M dta 

ItoYSIdiroOlvSI’IIK SI. NO( IT IS AM) Till All'IN’l ( ' 1 t 1) (lit ( '( lit r.llll.ll 1. 
AA'est minster). <d ,'''10 — C.ipt itii .1 15 Nod first J'.\liil)itimi ot 

the Almiiit Ksenst l.xpedit ion Kinem.dot'raph Pilm 
EoYSl, sni'ii'iY (IT MiI'KIM (Patlioldi's- .sei timi), ,i( H 'Id -Dr 
() I, A' (le AAisseloss 'Ihe ('idimm iiinl Vliosplmnis of the lllood 
in ATphritl" — Dr (' Is Diikis A Ai \s Teiment.itimi T, Ik* - Dr 
A .l'* K.niliton, Dr (' (' ()kell..iml Alls*, D ,A| llaxter 'IheSeni- 
ioTiiial ( 'lassitli.illmi of ll Diplitlu n.e 

ll i:l) A’/f.s7),l y. Nos I MHI.U I'l 

EOYAI. SodKTY OF AlmidM.. at A -Prot IT (' .Tiu oh.ai ns • The 
Pradieal Importame ot Thor.o osi ops , (siiedallj inMhe Pneiimo- 
tlior.ix treatim nt, ol Pnlmon.ii s Tula n nlosis (Oei asimial la ( tine ) 
EoVAl, AlKTi:oKt)l,()()l( ST, SmiiTS, .it A -Sii Niijinr Shins' An 
n( ('(Hint of the ssork ot tiie Meteorolonieal Sei lion of the Inti rn.it lon.al 
Union of (ieodesy and (ieojihsMus diiniiK the meeting nt Koine in 
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May, 15)22,— A. H. R. Ooldle : Clrcumutances detenninlng the 

"• ■* • " - *- ’^Tper Air under eondltlona of 

Eov. J. Algu6 : The Manila 


DDtflbntlon of Temperature In the Upper Air under eondltlona of 
High and Losv Barometric Presaure.— Eov. ’ 


Typhoon of May 23, 1022 
GF(U,0(il('Ai. SOCTKTY OF LoNDo.v, at 5.30 —Prof. A. S. Eddington ; 

The Eorderland of Astronomv and Geology. 

Rovsi, socitTV OP Arts, at 8 — Haille W Smith: The Economy of 
Smoke Ahateineiit 


TIIUllSDA y, NoYRMTlKIl 2i5 

Ml nn o-PsY) HoTaxTK'AT, Assoruiiov op (Jrpat Brttatn (at the 
ISethleiu Hosal Hospital), nt 2 lA — ITot G AI Eoliertson • The 
i)ia( users of (iemr.d Pai.dssis, from llasl.im to Havle — Dr K AV. 
SirlpDire The Tnatment ol (Iciier.il Piir,dssi*i hy Makiria and the 
use (it Spi 1 ( h Insei iptloiis tor Dnrlv Di.ignosis 
Hos \l, sm ii.rv, at -t ‘50 I’nihnlih’ J^npi'r^ --\)t T P. Stiuitim Tlie 
Ch.iiiK teiistn s (it Cs Imdrii .d .Imirmil T.iihrii .itimi at, Higli A'ahies of 
the l-a ( eiitm its —Prot P (' Tlimniismi ,iiid K AAMiiti'he.id On 

tie (’li.ingis In Iron and .steel .it I'l mpi r.itiin s In low '280''' P — 
Dr .1 M .leam Tiie Propagitmn ot I'kirtlniiiake AA axes — 
Prof E A I.lndemann .imMi AI 15 Dohson A 'I'Iimitv ol Meti ora 
.iml lh( Densits ami 'IA mpeiatiire m the Outer Atimuphere to 
sshnh It le.ids (' P .Jenkm Tin* Fatigue F.uliire ot Metals — 
Dr S l5rodelsks The l.ine ol Aetimi ol the Kesiilt.iiit I'ressiiro 
III Disi md miimis PImd Mol ion Dr E A lloustomi An Insestigii- 
fimi ol the Colmii A'lsimi ot A27 Stndints hv the K.is h igh Ti st 
('\sii US ('Lin, .it 8 l.A — Dr 0 If Kodman The stors' ol tlie “ t'm koo 
Spit ” 


FlUlfW Nos I SI III, H '21 

AD iMcst, 0| 1 n 1 Its OT Siiioois AssoiistioN ( it 1 1 t'tnndos street, 
AVI), at .A Dr A K Fnel 'I he Imns.itimi '1 le.itmeiitot Otoiriiiea 

Eos SI. S()( ll T\ op Ml on IM. (Stmls' ot Dls( ,ise m Clnldieii Seitimi), 

PilSsii'Si. .smil.TY OT I.ONiio\ (,il impiiiil College ol Si leiiee and 
Teihnologs) at A F (i Kidi.iidsmi The Tlieoiv ol I lu' Singing 
llune Prof U i.l .loiKT A ihr.ilioii (1 ilsanmm t( IS SSltll Asvm- 
imtin Moving Ssstims Miss Alne I'.sentt I nit snrlaMs - 
I’ Sdiilosssks D( mmis( r.itimi ot some I’mitn.il Applnitions ot 
till' (is IO'< ope 

iNSiiTiTiovoT AlM'iiSN’n'Si, Fmiim Fus. at ()-- AdjoiiriKMi disensslon 
mi|i,ip(rlis A\ Ui.isell Air Cmniiressors 

.11 Moii |\sTnriio\ or Fmiim 1 us, ,i( 7 '50 F E Miiirell Notes 
on AV.it( ns oiks Pl.mt in Indi,i 

Jnm ni I'loN OT Puoi)!i Tio\ I' MOM rus (.it Fiigmeeis' Cliil), ( oveiitry 
Stied, AA 1). .it 7 ‘50 (i ID'S st,ind,irdis,d imi 

Kovsi, Mull IS OP AliidslN'r ( I'.pideiniologs' .imi State Aledh ini' 
S(dimi), ,it .s -Di F M Tiiimi A Stitistn d Stmlv ot the .Age 

Imnhmi' ot Si.iiht Fesir- Dr .5 P.iossnlee A ^i()te mi thi' 
K( kit mil ill I ss( eii K iml.dl and Si ,n h t Fes ( r 

Kos si. Piioroi.KSl'iili' sm IITV OP (iid'ST HuiTSlN’, .it 8 — C H F. 
AAA si rii( I'.isi iiiatiou ot .Noi I ll A.ln( i 

,S' 17’/7i7)d 1', NuVr.Mlil R ‘ 2 , A 

AssmisTioN OP S(ii.N-ii, 'IT \i lints AM) Till', Assm is-i'TON OF Uni- 
\l lisiiY AAosipn 'trsi Milts (at Iniversits' Collegi ), .it 11 .ind 2 '50 
Imnt CoideieiiK on llii' 'li. idling ol Si lem 1 in Sdinols .and 
Colh ges 


PUBLIC LECTURES. 

S I7’f'7i7) n'. NAisi.snn.li \ S 

llouMstSN ADsmsi (Forest Mill), .it .3 !0 — A 1) TTossell Smitlil 
’J( \tilis mil till ir llistms 

IDEA /) 1 r, .Nos 1 SUIT It 20 

Eovsi, SsNirsitY tssiiTiTP, .it I — Dr .A It.ilfmir Tlu' Siuilt.iry 
liisjK < tor In the ’l’ro|U( s 

('ITS op Fonoon a AI C a (1,81) Aldirsg.de Stnit). at (3 tiemr.u 
sir \V 15 I.l islim.in I5,n tenolog,\ ot Disi.ise 

'I’I1':SI) 1 Y, Nos I siiiUK '21 

HoYSI SSNITSliV INSIITI 11, d t -FI -Col \A AA' Cleimsli.i Hook- 
ssorm Dise.isi , iml (Ik Mi t hod ol Cold lolling 1 1 .At A lA —Miss A •». 
Alum ister smm llsriiim A'tieitsot I'ood ,ind Food I’ri ji.ir.ition 
II The H.sgnneot Food ITep.ir'd mu (Ch.idss li k Fei ture) 

l57;/)A'/;.'''7/d y, .NoVI.suii u 2'2 

EoYSI, SVMTSUY IssTiTiTP .it 4 Prof. K T l.ei|K r JAir.isitlc 
\Amms and (heir Migi.itimH 

Tliunsl) 1 y. Nos I'Silu.lt 2'5 

]D)V\L SSMTSKY jNSTlTi.rr, at t - -Ft -Col 11 J AV.iltoii Flies and 
Slosidlltoi'S 

t MS) i.srrs Coi.i.m;i',,iI A -Prol 11 It Kenssood • The P.istouriMtion 
ol the PuhIn Milk snpiils . 

A\ I sTTii I.l) Col, 1.1 (il. (llampsti ad), at .A lA -Sir Olisi r Lodge Miitu r 
and Ftlur 

I'KIDA y, Novksiki’K 21 

EoYSi, Sanitsua INSTII'I tk, at I Dr 11 15 (I Nevshaiii , Malaria 

,iml other Di'sc.isi s 

T MSTUSTTA Coi.M,0l', at A FA Frof J E (i de Mmitmnnnev. J*aw 
and the Humanities 
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Cambridge and the Royal Commission. 

T X the (unent numlu-r of tlu- Oumtcrly l\(vu,c Sii 
1 Wiili.ini kidufuay |)iildislu a u itii'.il at ( ouiil ol 
the leteiit report ol the Rosal t nmnussion .\s not 
unt-vpci ted. he dilins hind.iiiientalK Innn the ('oin* 
nll^slon^t■^ on u-ttain point-^ Idisl ol all lu' opposes 
the puni iple ol .Kieptinu ui.nys uith. as lie 

Miaue-^ts. *■ the iiiu oinloi t.il lie i 01 oH.o \ id .Sl.ite emit lol." 
He le.iis that this will In ol tin natuie id “ i ontinnoiis 
adnnni-'ttatix e (onlio]" .md lli.it ( '.inihfidLii' will 
lose that liheilN ol spmi ,md miiiatue wliuli h.i\e 
huilt 11]) hei pit sent stion- |)o>.ition in tlie siii-ntil'K 
.uul idiK.itional woild Main ol thosi- who do not 
sh.ire Sii W illi.iin Ridat w.i\ A b .11 s u ill .u^i ee w ith him 
that niu» h troiiMe to all (ouiinud will he s.i\ed.and 
^oine lieedoin from I’ai liaiiieniai \ i)in-jiri( ks liom 
( r.inks or e\tiemis(s w il! he o lined il (he grant wlmh 
the (’omniissioncrs iKoimmnd i ,m he ih.iiged on the 
( onsohdated I'lind 

'Pile sciond mam iiilnism is that the Hoard ol 
.Studies and Rtsianli. llu- hod\ i liaiged with the 
lontiol ol the studus id tin I iii\imit\, is plaud too 
diit(ll\ nndi r the ( oiim il. till .(dmmistrative hoeh ol 
the rm\eisit_\ As tin- ( h 1 toiale whu li i hoosCs both 
bodies 1^ the s.uiu . an\ u noii^ dillu ultii s | h.U ma\ arise 
tliioiigh dillenmes (d*o|flnioii hidwnn llu admmislr.i- 
li\( and teai hmg numhti-, ol the lni\iisU\ would 
alw.i\s he t,ip.ihl(‘ (d laih .id |iislment. .\s the 
te.nluis are m tlu majoiih, llu side would 

[ircsiim.diK sufki m .m\* sm h (oiiflKl .is Sir William 
Ridgewae Iok sliadows would In' tlu .idmmistrative 
side On tlu around wlm li In h.is ( liiot n it is donhtliil 
wliether the (iituisin <.m lu m, untamed On otlur 
gionnd. then' is .i <;i(<ii dt.il to he said aaainst the 
ni.ijoiit\ ol so iiiijiorl.inl .1 hoih m tlii- lan\usit\ as 
the lio.itd of Similes heina nomm.ited h\ the t'oum il. 

The m.iin atta< kolSn William Ridai w,i\ is,linweM.r. 
l(\elhd .laaiust the ptopo^.ils o! ilie t'oinmission to 
redm i' llu powers ol the Si mile, ihe non-n sident 
, aiadii.iles, .ind to l-im' them no longei the lin.d ,sa\ in 
all seiious matli is ot I imersii\ poln \ In liis i ritu ism 
oi det.iil Sir \\'ilii.im Ridaew.i\ i,noi iiapp\ Wlunhe 
sa\s ' The (amhiidai' (ommi>siomrs know ju-rtectly 
well th.it It would not he eas\ to ait filt\ sian,iti!r4's to 
an\ ajipeal within a wiek tlu' oluioiis answer is that 
Si! William Ridaew.u knows pci lei il\ well that in anv 
i-'.ue ol imjiort.ime wluti an .ippeal to the Senate is 
hkilv^filtv sian.ituus < ould he i ollei ted m the Senate 
House lioin the dele.ilid nniioiiix .it the eonilusion of 
,the ])oll 

On the genet. il ijuestion w lu thei the ultimate ( ontrol 
should he with the Senate or with the House of 
Residents, there is n.itiirally nmeh ehAergenee ol 
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opinion. Sir William Ridgeway repeats an old 
challenge to the supporters of the House of Residents 
to cite a rase where the Senate has outvoted the local 
body. There may be only one ca.se, the recent com- 
promise on the admission of women to the University. 
Hut the charge against the Senate’s vote is that, as is 
perhaps only too natural with the older memliers of the 
University, the Senate's vole is c(jnsistcntly and 
steadily against change— or, if an altcm<iti\e is pre- 
sented, fojf the least possible change offeied to its 
choice. Its control is capricious in so far as its inter- 
vention IS made at the capricious decision ol a body of 
resident conservatives who, through the Senate, wield 
a wholly disprojiortionate power on matters vitally 
affecting the well-being ot the University. 


The Study of Spectra. 

The Physical Soiieiy of I omlon. He (ml on Series in 
Line Spectra. H) bred. A. Fowler. Pp.vii i 183 + 5 
plates. (T^ondon • 'I’he FIcc+way J’rcss, Ltd., 1922.) 
12s, (id. 

A Treatise on the Analysis of Spedia • Based on an 
Essay to which the .[dams Prise was awaided in /qjc, 
H) Plot. \V. M. Hicks. Pp. vm i 326 (Fambridgc : 
At the Universit) Piess, I 9 i 2 ), 3^^'. net. 

O F the two wotks now under iioIkc, the fust, Iiy 
Prof, Fowler, is the third ol thi‘ sciics oi 
repoits published I)\ the Phvsical Society, its pre- 
decessors being those by Dr. jeans on Radiation, and 
by Prof. Eddington on the Relativity theory 'I'licsc 
set a very high standard, but tlie prcsimt work worthily 
maintains it, and we glad, at the outset, to offer 
congiatulations to the Plnsuail Societ) on the con- 
tinued .service wliicdi it is rendering to sc lence by tlicir 
publication. 

I’he choice oi subjects ior these reports has been 
singularlv hapjiy. The* first two dealt with the matters 
which, at the time, were most prominently m course 
of develojirnent. This tiiird lejiort has at least an 
equal claim to attention on a somewhat different 
grcjund. The remaining problem which is most out- 
standing, both for the ph>sicist and c Iiemist, and 
indecU for every sc lentifie man, is that of the stiueture 
of the atom, ('lues towards its comprehension <ire 
provided on every hand by the jirac'tieal and statistical 
w corkers; but they never become final in their 
importance.* After Lalriicr formulated his owell- 
known expiession for the hvdrogen spectrum as an 
orderly airangement, at least eight imidel atoms, 
constructed on entirely different princijiles, have been 
used to deduce it theoretically. Its simplicity alone 
condemns it as a decisive factor in our knowledge, and 
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the practical worker, who shows us that, even arti- 
ficially, elements can be broken up, takes us no further 
towards the formulation of the fundamental dynamical 
principles, all-embracing in their scope, which deter- 
mine the behaviour and structure of an individual 
atom, onc:e and for all, when w'c know' the charge on 
its nucleus and the number of elections pursuing their 
orbits. 

The study of spectra must provide the final test of 
any atomic theory. Spectra can be measured with an 
accuracy far transcending that obtained in any other 
phenomena which bring us into touch with an indi- 
vidual atom, and spectra have never been measured 
systematically by any worker with the general accuracy 
obtained by the author of the present report, A 
remarkable part ol the work described in this report 
IS due to Prof. Fowler himself, not only in respect of 
the accuracy of measurement, but even more as regards 
the elucidation oi the nature ot the spectra and the 
conditions wliich regulate their appe.irance in the 
lulioratory or in celestial bodies 

luir many years speclroscopists have lieen at a great 
disadvantage. All the literature of then subject has 
been scattered, and a general comjiendium, wiitten by 
one in the forefront ol prugre.ss, lias been perhajis the 
most urgent need of the |)li>si(ist whose aim is the 
direct determinvUion of the kiws goveining the motions 
in an atom of any element more complex than hv drogen. 
In the last resort, the test ut a theory ol any 
chemiial atom is that its jiossible radiations can be 
determmcil, by pure mathematical analysis, as specific 
numbers with a degree of accuracy of at least one 
part in 10,000. which shall preclude anv possible 
fortuitous coiniideiice. In certain cases this appears 
to have been done. Midiolson's investigation of the 
coronal spectrum, and Hohr's theory of the hvdrogen 
and ( harged-heliurn spectrum, together with Wilsons 
and .Sommerield’s remarkable determination ot the 
appropriate generalisation lor elhjitic paths of the 
electrons, appear, lor e.xample, to meet this nei'Cssity. 
Hut all such investigations are preliminary onlv , and 
nothing IS certain till a more complex spectrum is ,so 
elucidated. 

'I’lie material lor such a generalised treatment of the 
ejuantum theory is jiresented in full detail by Prof. 
Fowler. The treatment is very lucid and this work 
will completely replace the more usual but out-ol-date 
accounts, whicli the sjiectrosc opist now has in his 
library. The present w'ork may be expected to mark 
a definite epoch in the history of atomic theory as well 
as of spectra in their mure limited scope. 

The author, like Prof. Flicks in the other work under 
notice, is not concerned with particular theories. In 
a certain sense, however, Prof. Hicks is so concerned, 
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for he has asserted that a series spectrum does not 
follow a strict mathematical formula, but deviates 
from a “ mean ” formula in a manner expressible in 
terms of integral multiples of the “oun/* These 
integral multiples are curious, and, without any wish 
to cast doubt upon the validity of the conception, 
perhaps a reader may he allowed to ho amused when lie 
learns that a line in a spectuim series, which has tlie 
power of deviating from its proper position bv a specific 
number of ouns, should choose such numbers as 19, 59, 
and so on, rather than anytliing more smijile, and 
seem to show preliTcnce for a large prime number. 

We hope that this remark will not be interpreted as 
a severe criticism of iVof. TIi(ks, hut it is one which 
every reader must make. 7 ’he amount of computation 
which lies behind the results given by Prof Ilu'ks is 
stupendous, and it is ejuite impossible for the most 
hostile critic to deny that a substantial proportion <»f 
his series arrangements must be iounded upon plusii-al 
reality. At the same time. \ ery serious (IiITk ulties will 
arise, in many cases, in the mind of a prai'tical spectro- 
scopist. There are undoubted iiistames in whuh 
Prol. Hicks’s arrangement drives a definite spark-lme 
into an arrangement of an arc -series. Su< h diriii ulties 
are not numerous eiiougli to iiualidati^ the author’s 
point of view, which is at least as well lortified as that 
of any author wlio lias claimed to gi\ e .1 dcjtuite formul.i 
lor a spectrum seiies. 

It is still possible to hold Tlie position that all 
suggested iormulfc for spedrurn series are not moie 
than empiiual and tlvit then eftei tiveness is due soleh 
to greafei iiKithematicul convergem y and not to a 
closer I'oiiespondem'e with the “tine” jormula to 
which a phvsual theory should lead. JTof. links 
U'lects the possibility of this “true” formula, m 
uivour ol a divergent (' of .dl the liiu's. by arbitral)' 
multiples of the ” oun,” Irom a ” mean true ” loimula 
—a [losition whidi it is dilfnull lor the tht'oretical 
phesicist to accept, lint he has done much to justify 
his belief, and his work renders \er) great servn e 
towaids the orclerl) arrangement ol senes 

The \olume is \er\' dinitult to rc-ad, toi the author 
continues his piadice of giving onh the ili/lenvur 
between the observed and calculatc’d position ol any 
line. This sometimes involves a long i ale ulal ion beloie 
the line discu'ssed can be identified \ refurreine of 
this trouble several times in lapid amesoion creates a 
feeling of hopelessness. Hut perha[)s the si/e of the 
book w'ould have been doubled it the author had 
attempted to relieve tlie leader. 

Prof. Hicks’s work is a iiioTiuinental tic.itisc on the 
arrangement of spectia in senes, and is at least an 
indispensable addition to the library of any spectro- 
scopist. The two woiks together place this subject on 
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an entirely new footing, and the physicist, who hitherto 
has obtained his knowledge of speetra from a scattered 
series of papers, now has a real opjiortunity to assimi- 
late all the main points, and to eo-ordinate the know- 
ledge ol atomic- structure mi denved with that obtained 
from moie famih.ir hut less piec ise d.ita. 


Animal Venoms. 

AniiiKtin 7 rniiiieii* zu'iiins P.ii Hi Mane- Pliisalix. 
Tome Premiei. Pp. \\\ i I- 0^0 1- iv pis. Tome 
.Second. Pp. \ii 1 8O4 t \iii jiK (Paris : i\Iassoii 
et (he, H)22 ) 120 li.incs net. 

T O most ol ns the term ■' \ cnomoiis iinimal ” suggests 
a snake, a wasp, a spidei ,a s( 01 [non. a centipede 
-- perhajis also .1 toad, ,x fish or two, or a jell) -fish, 
Ueadeis ol this book, liitwev ei , w ill Irani that venomous 
animals are to lie met with ficelv m all the ph)la of the 
anim.il kingdom, exicpt sm li sc(|uesteied or imobtiii- 
sive grou])s .is Tunuata, Jhilv/oa, Hraihiopoda, and 
sjionges - although even flic haimlcss nc( cssai y sponge 
in ils native h.iunls mav (onsmt with a vicious sea- 
.inemoiie 

The* mimimitv to notoiK-lv possi-s'.i'd h\ .1 diveisitv 
ot venomous ( reaturi s is diK- pai tl\ to the lai t that the 
subject has iievei , before the publu alion of these 
v’olumes, been treated .is .1 (oiineiled and compre- 
hensive story : and |)erh.ips m ewen larger measure to 
the i-in iimst.mre that we .ye apt to thmk of slings .ind 
fangs and spines .is nc( ess.ir) attiibiites of venomous 
ere.itincs, and to foigit that besides loads tlieie arc 
plciil) ol venomous animals unpioMdcd witli any 
sjx'ci.il and obvious wc.ipoiis lor disiliarging their 
venom 

In these two l.irge volumes jnett) well all that is 
known about venomous .imnials ol all kinds has, at 
l.isl, been lolleited .ind systc main .illv arranged — and 
I)) authors who, during tlic (oiirsc of many )ears of 
ex.ut sludv, liave themselves m.ule manv fresh ron- 
ft-ibutions to this particulai stoic of knowledge. Thus, 
although the woik ma) be ( ailed a comjulatioii, and 
mav be acinrded all the merit of iiov'elty as such, it 
must also be invested with miiih ol the higher ex- 
( elleni e of an oiiginal (re.itiun * 

A preface Ivv the lamented l.avcian states tliat the 
treatise was projected many veais ago wlien Mnie. 
Phi-'.ilix was collabor.itmg witli her liushand, Dr., 
(kes.u IMiisalix (wlio in i.Suj w.is .1 warded, conj<j*ntly 
witli Dr. ('. Hctiand. the Moiitvon pii/e ol the Academy 
o? .Sciences ‘‘for the general results ot their work on 
venoms, forming the seientifie b.isis of anti-VTUomous 
therapy ”), and that after her husband’s premature 
death m 190(1 it was eontiniied and eomjileted by herself. 
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B'liiin the mtrodiH'lory ('baptcr we uncler-itand that 
the t(riH aniH)al“\enoin is taken in its widest sense, to 
include not only taiij^ihle seeretions. like snake-venoms, 
whi(di are elaborated and dix harued, with intent to do 
hurt, by sp((ial apparatus, but .dso toxins like thost 
attnl)Ul(d t(j palhomnif Proto/o.u ot wlmh tin exist- 
ence is inferred rather than ( mit hia\ ( Iv deinonstiat» d 
In this bioafibiitlodk the ob\ nais lum lion ol an animal- 
\ enoni as a eioss na ails o| deb in c or atlai k. bn onn s 
a \er\ spL( lal .ind sinking dtwtlopnuiU ol a -enend 
((.llular disposiiKin lo deUine oi retali.ition . and | 
, lioin this ])oint of Mew the inanii l.u tore ol toxin is i 
to be sn n as a |)rinuti\i him lion ol wide pie\aleme 1 
in the animal kinedoin, and tin manilesth \enoinous 
animals m i a< h /oidoait al eioii)) are to be ri yarded as a 
soit ol poweilul Ol pri\ikaed niste 'To tin i\nic it 
iiia\ perhaps be soim lonsokition to n llei t that in 
Nature’s li\er\ wc au all iimie or less toxn that one 
tomb ol toxin makes the whole world km 

This theor) ol a yeneral jiiewale'nee ol .ininial litxins 
and ol I he ir lum tion like otlie i sn n tioiis m inlhie-m iny 
the iiuliition of the indmdual. the inlluem e in this 
ease be my to stimul.ite' e ellnlat resist am earn! ultimate 1 \ 
to ))ro\oke' natuial iiimiunit\ to ])oisons in uemral, is 
el.iboiatnl in a hnal e liapte i on tlu' lum lions ami ines 
ol eenoins wb. '-e also then are some inlerestiny 
remarks on the- tlu'rapeutK emploNinent ol animal- 
venoms in iineieiit and modem time’s, and some lUslifi- 
able antie ijiations that sn.ike -\ enoms m.i\ lind a 
liiithe'r pl.ii e’ m the s( Ik o| ration. il tlui.ipe’Utii s 
The pait pla\nl b\ the-ii venom in the’ eliycstue 
jitoee’sses ol sn.ike s apjie’.us to be elisreyareled 

Outside these most interestmy miti.il and hnal 
e hapte i s are’ to be loiiml .ibout i soo paye-s ol e onsidere’el 
taets se’t down in /ooloaii al .md histone .d pe rsjie e ti\ e-, [ 
llu’ ye’iieral lone be mu aeaelenm theeiiyh aeeidents due j 
to \ enoms ami thi’ir lu.itmeiit are’ not disteyarde’d j 
E.ie h /oolot’ieal yioiij) Is tieati’d scjiarateK. m the \ 
anatomieal di’tails ol the spn ilie \enom .ippaiatus, in i 
the }ilu sioloyie al pio|)e’rtie's .md jiatholoyie al I’lTi’e ts ol j 
the spe’i ifie ve’Uoins. in histoiieal .iml biblioyi.iphie .'ll 
paitie ulars, .md .dso .is mm li .is possible horn the, }romt 
of vie w' .md bearmys ol natuial .md ae eiuiH’d immiinilv. 
'rhe-re is perh.ips i.ilher too mm h aelmixtuie ul pine 
zobleiyw ol a kind that e.m scane’K be e-ountenane ed .is 
rele\ant, the iih payes yue’ii to t.ixonurm anel 
elistiibulion ol smds.es, o\er emd .ibove 12^ payes 
elevoted to peitinent an.itomieal de’se nption, is perhaps 
an extreme ex.imjile eef this siijierlhiitv. 

As miyht be e'xjice ted. the e hajiters on \e’m)mous 
lejitile.s and amphibia aie the slronyesl, anel those (In 
groujis, such as parasitic worms, in which the sources 
of the toxins are to some extent a matter of s[)eculati()n, 
arc the weakest. Naturally idso in the chapters on 
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the invertebrate groups, those on scorpions and certain 
Ilymenoptera contain the most eiriginal matter. Con- 
sideraiile spae’c is allotted to spiders and the effei ts of 
thear venom enough to correct .any lingering in- 
(rediility .is to the serious possibilities of spider bite. 
'I'i(ks, however, are dismissed m i.S lines, .and Anni'hda 
and pai.isitK (‘lusl.uea are not notued at all. Fishes 
.lie de.dt with veiy liillv in thn’e (ategoiics, according 
.Is thev .ire venomous in sjmn’ or tooth, 01 ])ersistcTitly 
or periodiiallv toxn .is toml, or possi’ss not.iblv toxic 
blood The amphibia, on the vimoms ol wlmh Mine. 
I’hisahx is a jMitu ul.ir aulhorilv , are verv thorouglilv 
(onsidered In dc.dmg with the venomous lizard, 
neloderm.i. the .mthor .iFo di.iws fieelv on h(’r own 
rese.inhes in the laboratorv , as well as from vivid 
pc rson.d expel urn e of the effei ts ol its bile \inomous 
sn.ikes o((iij)v moie than two-filths of the entire 
tre.itise , .miony them .iri’ im hided not onlv the vipeis 
.md se.i-snakcs .md cl.i])ine .md ojiisthoyl} [)h (olulnads, 
but also a number of .lylv pii ' ohiiaids, boiidm, llv siKke, 
l'rop( Ituhe. .md \niblv ( eph.dida' wlmli possess a 
jioison gland, ihouyh thev are destitute of yiooved 
hmg^ lor injei tiny the sei lelion Tlu' text is ilhistr.ited 
throughout bv liguris. .md tlaie .11 e some colomed 
pl.itcs that re.n h iierleition 

Ol the book .is .i whole it is not enough to s.iv tli.il 
It re|iresents .1 jicilei'tlv .imazing amount ol devoted 
l.iboui in .1 las( mating licid, or th.it it is the most 
(om|)lete .md ( ompieheiisiv'e treatise in existeme or 
the subj(’( t ol vdiomoim .mim.ds It is sonuthm;. 
moil’ than this, .md liom ihe tom lung ( in must. mi c” 
ol its imiption ,md the motives lh.it h(l|)ed to susl.m 
Its jiioyress, as mordid m the piihue bv h.ivcr.m 
one ni.yv bepermittid to think that its ai ( omiilislimeir 
might, without, in this lase, anv taint ol v.mitv, havi 
hnislu’d with the inoiid ( oiicliision /'.'vcg/ iniDimiU'iilmn 

A A 

Crime and Remedial 'Punishment. 

Pfnal Di'ycipliiic bv Akin Ooidon. bp \ni i 23.''’ 
(London (1 Routledye .md Sons, Ltd . New \'ork 
F 1 * Dutton .md (0., i()22 ) yv. tu/ ni’l 

C KLMF and (iimmals .ue subjeits m which mos 
ol Us aie interested to a gie.iter or les.s degrei 
The (ausi’s ol crime, the development ol an auidenti 
into .1 ( onlirnu’d ( rimm.il, and his tre.itmenl and mod 
of lile in jirison .ire things vve like to read about, an 
some ol Us ])onder over them How far amehoraU’ 
conditions im|)rove, 01 to wh.it extent harder conditioi 
fletcr, the prisoner are ([uestions freipicntly discu.sse 
by sonologists and bv the general publu , Much hi 
been written by theorist.s and ideali.sls ; otheis wit 
praetKiil experierue as officials or prisoners have give 
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their views, frequently at ronsiderablc length, and all 
sorts of reasons and theories as to the classification, 
reformation, segregation, and even extiiulion of 
offenders have lieen promulgtited 

It is now generally accepted that there is no so-i ailed 
“criminal diathesis,” no specialh fore - ordained, 
crimitmlly disjiosed tndi\ iduality. The theory ol ( nine 
as a form ot conduct, so ably argued by the late I)r 
Men'ier, is generally accepted. We aie all potential 
criminals, some more some less, and our lendemies to 
different lorms of l.iw- break mg are ot different potenti- 
alities. According to our mental ( onstitiitions, pin sical 
circumstances, environmental temptations, and emo- 
tional contiol, are our jiovvers ol resislam e to de\iaiion 
from the normal, in our domestn' and civil hie So( lety 
in self-defence has laid down a (ode ol conduci for us 
founded on custom, moralits, and religion, tins lode 
being designated as the “ law ” It is enfoiced bv 
what arc called punishments, and according to ihe 
gravity of the offeru'e against these laws, these |)unisli- 
ments vary, from a small monetary fine thiougb varvmg 
terms of sei lusion m slate institutions, up to ilu- 
extreme penaltv, the death sentence It is in these 
instil utions—piisons— that deterrent and relormative 
influences are brought to bear on the offender penal 
discipline- with! he object ol jirevTiiting lurtheroffem es 
by him or Iter agaiiisl the law 

It is to the ciuestion ot pcmil discipline (hat Di. 
Gordon applies herself in the wnrk under notice. Her 
experience as Lacdy Inspeetoi ol Prisons Icir a jieriocl ot 
thirteen years has en ibled hei to form her own ()|nnictn 
on the mattc-r, and, although her knowledge- is solely 
that of tlu- lemale olfender, vet in her generalisations 
she has no hesitation in mcluding the other sex. The 
book is well vvTitteii and interesting to read, and it 
gives pen-pictures of .sev eral types of lemale, well known 
to any one who lias c'oine m peisonal contact with 
offenders ot this sex. She discusses with reaelv jKii 
and fluent languag#, iiiebnety, jircjstilut ion, veneieal 
disease, tattooing, and the physical and me-iital eh.ir- 
ae'teristics of vaiious ejlTenders. 'I'he dilfeient jK-nal 
institutions, local and convict piisons, and jirc-vcntive 
detention and Boistal iiistituiioiis are .ill describc-d, 
and are all, without exception, condemne-d Siie has 
no good tiling to say lor anv ot them. They must all 
be “scrajiped” They ate not dete-rrent, and they 
do not reform, d'he leloims which hava- gtadually 
been taking place during the ji.ist forty jevirs anti are 
still being effectecl m our piison treatment and disc iphne 
apjiear to her useless ,ind unavailing. Those- who h.ive 
watched these rc-lorms and seen their btnc-lils m llie- ' 
course of their daily hie during that jicriod may hold 
different opinions as to their effect, but Dr. Goidoii will 
have none of it. 
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Dr. Gordon’s remedial and substituticvial measures 
do not appear so definite as is her condemnation ot the 
present prison svstem. Teaching of trades and agri- 
cultural and liortic nil lira! enqdov'inent, which she 
retoinmentls, .lu- now in vogue m convii't prisons, 
ilorstal and |)rt-venlive institutions, .incl m sevc'ral of 
the l.irger local prisons. It will take some time to 
educate the Ilntish jnibhc sulfa lentlv to idlovv prisoneis 
to c-cmclucf thc-ir private business from their pktee of 
dc-tcntion It so,#we m.iy lind some ot our erring 
finaiic leis who are now m seclusion using Wormwood 
Scrubbsor Ikirkhnrst .is biisinc-ss .ulclresses Irom w'lnc'h 
to launch their schemes. I’lie violent British c onvict 
will, we lc-ar,not be.iwed into c|uielude by cells ol mateh- 
bo.ird lining, nor will the ahsence- ol lock and key and 
brick and iiiorlar w.dls he so clfec live- m ch-laimng him 
as our author ajipears to think , nor will the jK-rmission 
to h.ive his own nu-clical attend, ml brought daily to 
his sick-bc-d be prob.ibly so benefn'ial to him as to 
change his whole mental, moial, ,md ])hysii'al nature. 

I Psv c ho-.inalv sis m.iv oi m.iy not Ijc-canne a hc-neficial 
instrumc-nt m this respect Many of her seheme.s 
m.iy be leg.ircled as impracticable- and Lffojnan, 
but on one point Dr Gordon l.iys marked emphasis, 
and here we aie wholly with her lleietolorc" the 
imic'tiee has been to try the jirisoner for the uffenee 
and to m.ikc- the pilmshmenl fit tin- I'lmie. The 
piinishmeiU , on the other hand, should fit tlie rrimmal. 
Laws are based on the- assumption that the breakers ot 
them are all e-c|ually responsible, il sane. It not sane 
there arc- other w.xys ot dealing with them But apart 
from iiisanitj llie cicgiee ol resjionsihilily m different 
persons cvinnot he considered ccpial by any one who 
lias had the care and chwe rv.xtion ot the inmates of 
jmisons. Then mc-ntal outfit is of varying qutllity, 
,ind tiu-ir fitm-ss to cain out the- duties ot ordinary 
(ili/cms, though theorcUiially in the eye of the l.iw the 
same, is found jn.ic lually m m.iny cases to be quite 
dilferi-nt That the retaliatoiy idc-a of jiunishrnent, 
lex falumis, (though genc-rallv supposed to be ,i lelic; of 
*barbarMii) has not \c-t been buried was clearly demon- 
strated m a recc-nt c.ise where Piess and public- joined 
m an oiitc ry ag.unst the Home- .Sec 1 clary 
The personal eciuation and mc-tu.il ec|iiipment of 
individual uflc-nders is a point which slioiild, in* the; 
future, be more c Ic-arlv dc-hnccl and inc[iiirecl mlo before 
sentence, and this cspcc i.illv m the c.ise ol the young 
otTc-ndc-r 'I'he Mental Deiic ic-nev Act (kj 13) made it 
possilfie when eoiigenital c.iiiscs were dc-mbnstr^ihlc to 
scmcl these cases to suitable institutions, hut there are 
'many now m prison who are c bar cmscs for permanent 
detention, though the delect is not cle.irly trac'eablc 
U) eongenitalism, and iheiefoie they c.innot be certified 
under this Ac.t. 


’ V 1 
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That tlic present system of prison administration 
has elastirity and progressiveness is shown by the 
policy towards these offenders at Birmingham and 
other centres, where special arrangements have 
been made for the observation and examination of 
any prisoner whose mental rapacity seems im- 
paired, by trained and elhcient medical men. Here, 
after a period ot detention on remand, where the 
offender is carefully observed, his previous history 
ascertained, and his ps}chology iifvestigated, on the 
report or evidence of the medical observer, sympathetic 
justices dis})ose of the case m a manner which is most 
suitable to the circumstances of the individual, and 
not on the old stereotyped method of sentence following 
crime. In rogaid to Borstal institutions also, which at 
one time held out so miuh piomise, the study of the 
individual offender is all-essential, and, though this is 
now done by the olhcials responsible, it is a matter of 
great doubt whether it can be carried out at all elffciently 
in a place wliere some 400 or 500 youthful offenders are 
congregated. 

Dr. Gordon’s l)ook generally is well worthy of perusal, 
although we cannot aci'cpt all her conclusions or 
remedial methods on the subject ol ( rime and criminals. 


Our Boakshelf. 

(1) Microbiology. Edited b\ Prof (' E Marshall. 

Third edition revised and enlarged Pp. \\viii + 
1043 + 1 plate. (London: J. and A. (Lundnll, 
1921.) 21? net. 

(2) Laboroiory Manual in General Mnrobioloify. 
Prepared b\^ the Laboratory ol Bacteriology and 
Hygiene, Muhigan Agncultural Gollege. Second 
edition Pp. wii 1'472 -f i chait. (New York • 
J. Wiley and Sons, Inc. ; Loijdon : Chapman and 
Hall, Ltd., 1921.) 21,?. net 

(3) Die Anapliylaxie By Prof Ch. Richet. Aulorisierte 
UbersetzLing von Dr. med, J Negrin y Lope/. 
Pp. iv+221. (Leipzig; Akademische Verlagsgesell- 
schatt m.b IT., 1020 ) n p 

(4) A Treatise on the TiansJornujlwn of the Intestinal 

Flora, with Special Reference to the ! inplantatiun of 
Bacillus Acidophilus. By Prof. L. F. Rettger anef 
H. A. Cheplin. Pp vii I- 135 + viii [dales (New 
Haven : Yale University Press ; T.ondoii Oxford 
University Press, 1921.) 12s. Gd. net. 

(5) Dui^nusts of Protozoa and Worms Parasitic in Man. 
1 ^ Jh'of. R. \\C Hegner and Prof. W \VC Cort. 
Pp. 72. (Baltimore, Maryland . The Johns TTopkins 
University, School of Hygiene and Public Health, 
1921.) n p. 

(t) Prof. Marshall’s volume is a text-book of general 
and a^jphed microbiology. The morphology, ( iilliva- 
tion, and [ilivsiology of init ro-organisins are first dealt 
with, and an exallent account ot these sulijects is 
given. If any cliapter were to be selected lor spcdal 
commendation, we should choose Chapter 11 ., partly 
[lerhaps, because of its novelty m a work of this kind, 
in which the jiliysical forces involved in biological 
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activities are described. An admirable summary is 
here given of such subjects as ionisation and dis- 
sociation, surface tension, adsorption, diffusion, and 
osmosis, colloids, and crystalloicls — all of which are 
of fundamental imjiortance for the understanding of 
biological activity. The second half of the book is 
devoted to applied micTobiology, and accounts are 
given of micro-organisms in relation to air, water and 
.soil, milk and foods, fennentations and disease, includ- 
ing the microbial diseases of plants and insects as well 
as those of man and animals, 'rwenty-five specialists 
in their various subjects contribute to the making of 
the book, and Prof. Marshall has edited and co- 
ordinated the whole. We know of no other book 
which m so limited a .space giva’S such an excellent 
.recount, general and special, of micro-organisms in all 
their aspects. The text contains numerou.s illustrations. 

(2) The second book on our list deals with micro- 
organisms from the practical laboratory standpoint. 
All the procedures employed for the study of micro- 
organisms are adequately described, and a series of 
(lass exercises tor the study of organisms is detailed. 
The book toims a valualile jiractical laboratory manual, 
particulaily useful lor the teacher. 

(3) Prol. Rjchet’s book on tlie difficult subject of 
ana[}hyla\is is well known, and the volume betore us 
is a lianslation trom the French. The [ihenomena of 
the condition are fully described, the hypotheses of its 
causation are detailed, and a considerable bibliography 
IS ap[)(‘nded. 

(4) The account of work accom[)lished in the Sheffield 
Laboratory of Bacteriology, Yale University, consti- 
tutes a valualMc monograph, and will lie indispensable 
to all those working on the microbial flora of the 
intestinal canal. An excellent histoiual leview ot tlie 
subjec.t IS givTii 111 the opening pages, a (opiou? 
bibhogiaphy is appended, and the lechiiifiue emplo}e(J 
by the authors is desciibed. 'J'he theme investigate!’ 
is the transformation and sinqilification of the ordinary 
mixed intestinal bacterial tlora through the diet, m 
conjLiiK tion with the oral administration oi ( ultures 
ot liacteria. This was daimed by Metchnikoff to be 
possible by the adiumistratioii of milk soured with 
the Bacillus btilyancus ; but the authors state tlicy 
invariably failed to accomplish this. By tlie use, 
however, of Bacillus acidophilus in place of B. bulgaiidis 
the recjuired tiansformation seemo'l to be attained. 

(5) Profs. ITegncr and Cort have produced a useful 
little book whichgives a brief, and on the whole ai'curate 
account of the ' ommoner protozoan and helminthic 
parasites of man so far as is rccjuired for diagnostu 
purposes; m this respect the several illustrations arc 
a useful adjunct. It i.s just the book for the c'linual 
laboratory and the medical [iractitioner 

R. T. IIicwi.Kir. 

Insect Pests of the llorticulturalist : Their Nature ana 

Conhol. By K.. .M. .Smith and J. G. M. Gardiiei 

Vol. I : Onion, Carrot, and Celery Flies. Pp. vi -t- 

76 \ plates. (London • Benn Brothers, Ltd., 1922 ^ 

7?. Gd. net. 

Tiik tlirec pests dcscribccl in this w'oik arc among tlic 
most serious enemies with whicli the commercia 
grower has to contend. Unfortunately, no real!) 
adequate measures lor controlling any one of then 
have so far been discovered. The celery-fly, in it' 
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larval stage, mines the leaves of botl'i celery and parsnip. 
Owing to the concealed mode of hie })iirsucd during 
this period of its development, the insect is exceedingly 
difficult to kill by means of any feasible in^ecticide. 
Mr. J. C. M. Gardner, who Ts responsible for the sedion 
on the celery-fly, suggests the use of a spr.u containing 
chlororthocresol as a deterrent preventing the insect 
from egg-laying on the plant lie also suggests that 
a certain numljer of plants (piesuniably he means 
those of the parsnip) should be left m the giound to 
continue growth tor a se< ond vear. IMant^ thus lelt 
w'cre found, in a private garden, to be lieavilv lnfe^ted, 
while neighbuutmg seedlings were onlv slightly at- 
tacked. It IS, therefoie, possible that the two-v ear-old 
plants might serve as a trap crop vvhuh, when heavilv 
infested, could be pulled up and burnt. 'I'he idea, 
however, needs testing thoroughly on a iirat'tical si ale, 
Mr. K. M. .Smith’s account ol the metamorphoses 
of the carrot-ll) is a useful contribution, and tlu' onlv 
complete des( ri|jtion available As legards control 
measures, he suggests the apple ation ol i part ol green 
tar-oil to 09 paits ot |)re( ipitated < halk, s( atlered 
between the rows as a deterrent to egg-laying. Sime 
the eggs aie deposited on the soil, and not on the plant, 
it will be seen that a thin application ot this mixture 
may possibly also deter the young larvae tiom leaching 
the ])lant, should it fail to ai t as a deterrent to egg- 
laying. Other repellent substam es have also been 
tried by l\lr. Smith, against both this inscs I and the 
onion-fly, with vaiying results, 'riie book is suggestiv e, 
l)ut it leavi's the eontiol ol the pests with winch it dc.ds 
still in the experimental stage It is (learly jiimted, 
and the illustrations .ire aeeiiiatc 

The Feeding oj Dauy Cattle Ily Prof A f. Mi'l'aiidlish 
Pp xi\-f2.Si. (New York j Wilev .md .Soiv , 
Ine. ; London Chajiman and Uall, Ltd, 1922) 
I 2 S. 6(/. net. 

In no brancli of the art ol feeding livc-stoek does 
prnelice tend to lollow more dosely the .ulvanee ol 
nutnliomd knowledge than in the leedmg ot the mileh- 
(o\v. The ea'.e with uhieh out])utiaii he measured, 
and the < on.sequent lacility ol assessment of lo(»d 
requirements and e(onomit returns, have lendeusl 
leasilile a s> steiu.itisation ot this hraneli ol leidmg 
practKc whu h is so Jar alu.id ol piesent [lossihilitu-s 
hi dealing with otffer classes of hve-stoik as to justitv 
a .s[)ei lalised literatme. The Ameiu.m student ot^ 
agruulluie has been well catered lor m this lesped m 
recent vt'.irs, and the volume under review represents 
the latest addilion to a list .dready long enough to 
warrant .1 (rilaal .iltitiide towards Imihci .idditions 
'I'he juslith ation ol its issue dois not rest on .my .i|)- 
preciahlc novelty ot mateii.d or method oj presentation, 
hut on the skilliil m.mner 111 wlmh the .luthor has 
succeeded in giving m so lew [i.igcs .1 thoioughly 
practual, huid, and triistwoithy siiivev ol the subject, 
which cannot l.iil to be most iiselul to the ])im( iK'al 
man and piactu.dly niindcd agneulliu.d student, Lir 
whom It is intended. Till* book Is divided into liv'c I 
sections, the carhci sections being essentially sc leiitilie ' 
and leading up to the more detailed exposition ol 
leeding practice, to which the last, and hugest, section 
is devoted. 'I'he most rcc'ent developments 111 the 
science of nutrition receive Mdequale noth'C, and their 
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possible bearing upon practice is tre.itcd with com- 
mcndable judgment and icstiaint. The book worthily 
fulfils the purpose for which it was intended, and maj 
be cordially* commendc'd to ju'ogressive tlairy -farmers 
and students m “ l.irm institutes.” 

Leluhuih dry anoignni'^then Chenue \'on ITol. Dr. 
K.iil A. llofm.um Victle Aiill.me. Pj). XX-4-75T 
-fy 'ralc-ln (Ih.iuuschwiig • h \iiweg imd Solin, 
1022) ,:joom.iiks, 2js • 

TiiK tact that s^u < essiv c editions ol Di llolmanii’s 
“ Inoiganie ('hcmistiy '’ h.ivc luxu issued ill 1917, 
iqiq, Tf)20, .md 1(12 1, IS siiliKuul (‘videiiee ol the 
pojiiilaiity which it luis achieved m Germaii-speaking 
countries, 'I'he sc ope* is veiy simil.ir to that ot English 
text-hooks (d simil.it pine, .dthough it (litters Irom 
these m contammu .1 l.irge .imounl ol m.itter in small 
tvpeaiidverv lew illustrations ( h.ii.u tet istu' features 
.ii(‘ the jiostponeiiunl to the end ol tlu' hook of* a 
series ol spec i.d subjects, which include explosives, 
(XI oidm.ition-c ompoiinds, the sitiKliiie ol crystals, 
radio-. u live siihst.mc'c s, the sliiK'lmc' ol the atom, 
.md the distiilmtioii ot the c lcnienls 'I'he theoretical 
mlroduction is tlieielou cxtiemelv briet, and the 
jieiiodic ( hissilieaticiu ol the elc'menls is discaissed in 
the body ot the hook without .inv leteiH'Ucc' to atomic 
mimheis or isotopes In view ol the sc.mlmess ot the 
illustr.itions it Is lemaikajilc' to find six ligures given 
up to [uctiircs ol Iniicttcs, ])ij)(tlts, and measuring 
il.isks .md cylinders m a section de.ding with caustic' 
jiotasl) 'riie seven pkiL** which illiistiate the' tl.une- 
spec tia of the c lements. (he hnc-spec li.i ol the pi me ip.d 
g.iscs, and the ahsoiption specli.i ol the raie e.iilhs 
are. liowc'ver, exc'dlcnth lepioilin ed, .md loim a very 
ple.ismg apiH'iidix It is, liowivc'i. douhlful wliether 
Luglish leadcis will c.ile to l.ice tlie handic.q) ol a 
foieign l.mgii.ige m ordei to obtain instruction which 
they (<in .is^iiml.Uc' witli nun h gie.iter e.ise horn text- 
books m their own kiiigu.ige 

Radio jar Fveiybod^> Py .\ (' L(.sc arlioma. Edited 
by R. J.. Smitli-Kosc' P|) xn -1 308. (LoridcDit 
Methuen and Co., Ltd , i()22 ) 7s' (k/. net. 

Mosr jieoplc are inteicsted at pirscmt in radio-hioad- 
uisting, and theic ate many who aie c onternjilating the 
|)uuhase ol .1 lec eiv mg si 1 . it will he of interest to 
tliem, thereloie, to know how hroadcastmg has f.ired 
in .\meina and the kind ol jiiogiiumnes wliu'h arc 
d.iily issuid to the public Specimen c o])ies of these 
piogi.immes aie given It ajgieurs lh.it voc.d and 
mslnimcnl.d musn , speeches and ‘talks,'’ seimons 
and stones lor childien .iie the most popular items. 
'J'hc hook lontams .in interesting chapter oy the 
development and present position ol ladio-telepliony 
in Gnat lUitam It is .inticip.ited iImI radio-broad- 
c.islmg will soon he a^ pojiulai in this country as it is 
ui Aiueiie.i. We tlunk, liowcvei, th.ct the user of a 
ncdfcmg-set will find th.it on about one«of every five 
day s m this i ountry lec viv mg w ill he seriously mtcrlcrcd 
with by atniosphencs. 'Ihe icst ot the book gives a 
pojmlar but aci unite .u count ol the vaiious kinds of 
radio-appaiatiis. 'Ihere is no doubt that the inysterv 
and f.isc Illation ot the art of radio-eoiumunic'ation is 
attracting many lioys to take up a|)phed electruity 
as a career. 
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Letters to the Editor. 

[7'/if l<]ditor does not hold hini^ielf responsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return., or to correspond with 
the wnters of., rejeited manuscripts intended for 
this or any other part of Naiuki-. No notice is 
taken of anonymous tommuni cations ] 

Speculation concerning the Positive Electron. 

1 WUIM. liypolhctu .tlK , .uid in an intciiog.itiv c 
mood (‘\LC'pt that I staitclv expect A pri'seiU <uis\\er, 
but it is sinijder to stale a hvj'othesis with pie- 
posleions do'cinatism, m imitation ol the um oiiseioiis 
manner of the c rank 

According to l.aimor’s tlu'ory the* positive and the 
negative eU'ctions ( an only dilti'i', or at least must 
clnelly ditter, m cme being tiu' mirroi -image ot the 
otiu'i One tor example miglil bt“ a i oncentiated 
locked right-handed sc. ic'vv -t vv 1st in the Kthcr, vvhih* 
tlu' other would be a lelt-h.indcal contortion ot 
piecisely thesanu' kind, simnltaiicouslv and mcwitably 
produced, and coiiiuh ted with its fellow by tr.uisler- 
able luu'S of iotce Hoth would incidentally h,i\e to 
involve also a lesidnal strain or tcmsioii, pioportion.d 
to the scpiare of the twist and inveisely <is the 
distaiu e from it 

Needh'ss to say, no ])ositiv(* electron in this scmse 
has yet bc-en discovc'ied If they exist, why not '* 
Jk'cause electrons of both kinds are so extrcmicly 
mobile, and the lorct's bedweem them so immense*, 
that tlie\ instantly bind lhemse*lvcs te>gethe*r into 
acomjiacl and exec'eelmglv stable* sti net lire, cemsisting 
of some hnndred-. 01 thous.inds ot e'ae h kiml , the 
simplest ami hghtcA of w hie h b'ompeisite stiuctuies 
vve know as the pioloii 01 hvclioge'ii nuele'iis Shoit 
of that giouping, the* coinpemncl units are* eithe-r toe> 
fully neutrahsc'd to be jiere e-ivcel, 01 else* teio gieedy 
of each othi-r to e*\ist sejiaiatc'ly 'I he preitem, ten- 
the first time, allows ,i single e*lection to be fre'c* 
enough to levolve pe*rmaneutly rouiiel the* close- 
pae k(*d group without being utteily absc.irbed .inc.l 
incorpoiated in ils conijiosition 

A niimbei eif proteins can unite* ami foini the* 
nuclei eil othei atoms, and in this case sevi'ial lrc*e‘ 
electrons can leinain me omplete'ly assimilateel, so <is 
to feirm a satellite svstem e haiactc'ristie of eae li 
ditteient e*leme*nt Such com])osite iiucle*i can lie 
bliattcrc'cl liy adec)uate* me.iiis, but the single nuclei 
aie V c'ry stable, and the jiroton itself has not yc't 
been near elisinti'gralioii , nor is it cli*ai vvhethe*r 
anything detectable could lesult lioin its fracture, 
especially il the liagme'iits were e*lectrie ally iic'utial 
Hut now coiiu's a eiue*stiou, dilTicnlt to answer on, 
the mirroi-image h\])othesis - \Vh\ should only 
negative electrons oecui 111 the satellite sv stems '' 
Why slioiilci not some atoms have him lei with a 
siiijilus of negative* charge, and be attc'uded by 
positiv e elec turns ^ 

l^ossibly an answei ni.iy be fcirthccjiuing fiom those* 
who eithc'r now 01 hereafter undeistand the formation 
of an a-partule, .ind why it has two positive - 
and alwa\s positive ch.irges , for it sei*ms to loim 
an c'ssential intermediate ingiedieiit in the builcling-up 
proi c*ss ^ 

Hutwissinning that no answer is foithcoming\ are 
vve ([uite snie that no atoms arc* ol the c\cc*])tional 
v.iriety^ C an such a varielv' exist It seL*ms a 
[lossibility just worthy of contemplation, unless 
experimental observation alieadv' absolutely negatives 1 
it Photo-elec, trie evidcmce is strong, the Zc*emaii 

etteet apjieais conclusive Hut is it final ^ It 
demonstrates cleaily enough that the radiating 
pat tide has an electro-chemical ‘*fe<pu valent of the 

. ,_r .. 


order 10’, and is tliereforc an electron of some kind, 
but is It conclusive about the sign in all cases ^ 
Perhaps it is but there is no harm m reconsidering 
a conclusion occasionally, even if the aheady accepted 
answ'cr turns out cpiite mcUdntablc* 

It all radiation is lium the negative electron only, 
that cuiious fact vvcnild si'cin to point to some striking 
cpialitatiye diltereiice between the negative and the 
h}j)otheticMl ])ositiv(' electron a dilferi'iice which 
on Larmoi’s theory of tin* Ether is dihn nit to grant, 
though it mai^ have to be granted it is owing to 
this chflu ulty that there has ansi'ii the otheiwise 
attractive idea of a positive c'lection so intensely 
concentiatcd as to be about i/rSooth of the linear 
dimension of the* lu'gative electron, and theicfore 
to ])ossess mcompaialily gr(*atet inertia kins may 
be the right wav out ol the diHlciilty, but it leciuires 
pioof 

If, pending proof, wc* ti y to vvoik with a iniiror- 
nnage pair ol eli*(trons, can we anyhow account for 
flic* appaient fact that atoms have only nei^ative 
satellites ''' Peihaps thus - Consider a ctowd of 
nevv-boin elt*ctions, both positive and negative If, 
among the m. unfold chances of strnctnral packing, 
something less than halt of the atomic nuclei formed 
weie of the kind with positive satellite's, while the* 
other appioximatc* half were of the nc'gative satellite 
vaiietv, the* two classc's would siic'cclily combine 
with a violc*nce inappropi latc* to an\ thing that can 
be calk'd niolc*cul<ir combination "I hey would 
tlu'rebv foini the tight-]).icked .iml stable nuclei 
of heaviei atoms, until the complexity was gieat 
c*nough to rc*snlt 111 inst.ibility 'That nnu be how 
the he<ivier atoms wi*re ioinied It the* packing 
look j'lace by chance, thc'ie might bc' a small snr])lus 
ol one* vanetv m excc'ss 

'I he ( ombiiuition of nuclei would only cease* when 
tlu'v vvc're protecti'd bv a sc'ieen ot similai elections , 
tlu'ir sign might be* 1 or might be - but could not 
be both In other words the* u'sultmg atoms could 
not lx* of opposite varietirs , the* satellites of the 
suiplus vaiiety must be all of one sign, or the atoms 
would combine* with each otiier and form a new 
subslaiicc* 'I hus wi* could get the* outlying satc*liitc's 
of one sign. t*ithcr in evc'ry case or m so vast a 
prc*pondeiani (* <>1 cases that no c'xc ('|)1 loiis arc* as yet 
m<mifc*st In the* nascent stages thc*ie might bc* a 
landom distribution ot tin* two varu'ties, m numbers 
nearly ecpial but not acc urately c'cpial, like* the* male* 
and fem.de* of a population , then most of them 
would mate and constitute higher nuclei, while the 
variety which hap])ened to be* m tin* majoritv would 
remain as it vv.is, and become conspicuous 1 he 
mmibei united might bc a hinnlred tunes grc-atcr 
than the* numbei of outstanding single* ()nc*s and 
3 C*t these* last would be what we* know ris the* atoms 
of the i'k*ineuts lamiliar to-day It is plain that the 
numtiei ol jirotons embc'cldcd m the* miclc'i ol all the 
atoms must be in exe c-ss of the numbc'r of atoms 
themsc*lves I'hc* atoms lhi*mselv i*s lepresciit the 
suiplus, the* exe c*ss kind th.it could find no partners 
I'he nunibei ot protons cmbc*dded in atomic nuclei are 

i.' ' yyJ ^ times the* numbei of known 

S)l 

atoms, say .}b time's as numerous 

home* fallacy Imre for the elements .ire not all 
c*c|ually plc*ntiiul Hut the middle ones .iie on the 
whole the most plentiful, and the statement may pass 
as a rough approximation 

nnectly a positive variety of atom gets loose, it 
I will combine* with the nearc'st negative varic*ty 
accmssible, and push it a stej) 01 two up the senes. 
In that way heavier c'lements may still occasionally 
be born ’1 he free lite-time of the less plentiful 
variety would be too brief for ordinary detection ; 
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but now that shattering of nuclei is possible, and 
now that rapid means of detection are feasible, there 
IS something to look for The formation of strange 
substances and unusual combinations mav be expected, 
and the compositi' nature even of the proton mav yet 
be demonstrated by th^ emission of something 
fractional of extreme iiistahilitv Does not the 
atomic bombardment of aluminium already yield 
particles of extra long range ■' 

I make no apology for this .surmise Sjiec illation 
as a temporal V working liypothesis is sometimes 
suggestive of fiirthei experiment, and that is its sole 
justification If the tendency of the dis( ussion is 
to uphold the grc'ati'r siniplicity ol the exlra-^mall 
and extra-massive indnisible po'-itive paiticle, well 
and good , but that would rather (lose the door on 
one line of exiienmeut, and it is not wi'll I0 abandon 
the mirror-linage idea prcmatiiiely I'lu' jiroton 
mav b(' an indivisibh' ulfimati' unit , but that seems 
unlikely, and we have leaint not to lU'gative the 
possibility of ascci tamable stiuctiin* lightly It 
seems baielv credible, now', that it was as an indu isible 
ultimaf(' unit that we used to n\gard the atom ' 

The hypothesis that a proton is built up of positive 
and negative but otherwise identical eU'i trons may 
yu'ld a hydrogen nucleus too bulky lor the facts, 
and may otherwise have to be lejixted, but th(‘ idea 
at least leaves tlu' door (.ijx'ii to the extiaoidmarilv 
biilhant ('xjiennu'utal physu ists of to-day, and Ikmu e 
as long as possible may be tentaliv('ly and piovisioii- 
allv eni oiiiaged Oiivi'K l.oix.r 

Noimanton, Lake', Sahsbuiy 


The Measurement of Intervals. 

1 CAX.vor H'sist Air ( unmngh.im’s invilation in 
his nwiew of my Komaiu's las tun* (XviURi:, Oct 
2S, ]) 508) to jiistily more pr(Hisel\ tin* transition 
from till* })U tiire of woiid-hisfoiy .is <1 l.ingh' of 
woild-lmes to the scheme of intervals filling <i lon- 
tmuum ol s[).ice time and demanding noii-bm lide.in 
geometiv " I’lol hddmgton .seems to contemplate 
as ■ measmable ’ the mterv'als Ix'twcen pans of 
points 111 this contimiuni which do not conx'spoud 
to events ni the historv^ of any p.irtuk' or ehstron 
m the material universe Ihit we wish to ask him 
how these mteivals aie m pi.ictice to be measuied ” 
All Cimnmgham's point is Ih.it tlu' jucture which 
W(' h.ive to dissect is tiu' actutil historv of the woild, 
and W(’ an' not allowed. to alti'r it — to mtrodii(.e 
measuri'inents vvhu h nevt'r wer(' m.idi', or to inlro- 
duce ph\sically 1 ec •giiisa ble events at points where 
nothing actually hajipened 1 accept this limitation 
He admits, however, that all measuiemeiits that 
have ever been made aie contameil m tIu' jiu tme, 
and, I might .idd, all measuu'inents th.it ever w'lll 
be made riins we 1 mv'(' .1 I.irge number of nu'.isnn'd 
mteiv.ils .iv.iil.ible for disi ussion , and 1 think tli.it 
Mr C'uimmgh.im, like mv'sell, is convimed th.it the 
geometiy whuh tlu'se me.isiiied mteivals cjbe^ is 
not exactly Ivuchde.in but is given (oirectlv by 
luilstem W hen oiu (' this geometry is determined 
w'e proceed to till .ill sp.it e-time with idlcuLiit d point.s 
and mteiv.ils, just as we oidmaiilv fill .ill space 
with calculated points and distances altei Inst 
determining the geometry by mt'.ins of .i few' distanci's 
aitually measured and a few jioinfs .u In. illy jier- 
cepfiblt' Onlv' a small numbei of the t .dciil.ited 
points and mtimvals correspond to events and measure- 
ments 111 the historical picture , but whenever there 
IS a measuied value it will agree with the calculated 
value. 

As regards tlie status in physics of this scheme of 
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calculated points and mteiv.ils, it floes not si'cm 
necessary to make any hvjiothe.sis , indeed, f scarce ly 
know what hypothesis con'd be made about it At 
the back of niv mind 1 v.iguely suppose that it is 
“ closcdy desc nptivi' " of .111 iiiuh'rlymg relalion- 
sfriicture ol the actii.il woild , but whatever that 
means (if it means aiiv thing) it is too mdelmite to 
use as .111 livpothesis It is sulluient th.it we Imd 
it jirolit.ible (o talk .ibout this si heme Ihit at 

least Its status is m no w.iv interior^ to the pictiiu' 
of tangli'd world-hiu's whuh .Mi ( nnningh.iui finds 
it con\('nient to st.ul lioin M.iti'ii.il jiaiticles and 
evc'Uts outside i^s aie not diieitiv obst'ived tlu'y 
aie mfeiicd fiom the lu'kls (iiuiti.d .ind I'lc'itio- 
magnetu ) whuh .ilU'it oui bodii's Ihit the field 
itsi'lf IS not directly obseived. it juodiui's dis- 

tiiib.imes m the buiulh' of woild-hiu's (.ilK'd .1 111. in 
inside the m.in the (list 111 b. me e p.isses liom held to 
m.ittei and m.itter to field m endless (vch' Who 
sh.ill s.iy at what jih.ise ol tIu' ( v ( h' it t.ikes the 

Imal plunge into the ii'.dni of ( onsc uuisiiess and 

actuality^ Kightly or wiongU the method of 
s( leiu (' li.is .ilw.iys been to geiu'i.ihst' from observa- 
tion — to t.ilk .ibout a woild whuh iiu hull's all that 
has been obseived .iiid .1 gie.it de.d which has not 
Ik'I'ii obs('rv('d 1 he .istioiiomci doi's not make the 
hvfyoihrsis that the moon exists when nobody is 
observing it . but he Imds it piolit.dile to t.ilk about 
a coiuejitu.il pic tine which i out. mis .1 continuously 
existing moon I lu' scheme of c .di iil.ited points 
and mteivals (.I'ther, 01 Jield) 01 ol tangled world- 
Inu's (m.ittc'r), or juc'lei.ibb both fogellu'r, forms 
the world which the phvsuist Imds it juolitable to 
discuss, he can scaicely .ittiibute moie v'litue than 
that to any w’orld without w.milcimg into ineta- 
])hvsus , • 

I must dissc'iit eiitiieh' lioin Mi ('unmngham’s 
st.itc'ineiit that “any gi'onutiu.il s\stem whati'ver 
ma\’ be used fm the juirpose ol .itl.n hmg mteiv.ils “ 
(deailv' il a wrong gi'onieliu.d s\st(m is iisi'd, the 
i)i('<isitri'd intervals will ^'xpose it b\’ then dis.igree- 
nu'nt Ihit Mr ('unnmgh.im m this jt.iss.ige seems 
to ns(' tlu' word mtc'iv.d as tliongh it h.id no fixed 
nu'.ming .md he could m.iki' it nii'.in wh.it lu' liked 
11 ] lecollect lightly, I oiigiii.illv intiodiued the 
name “ mtcival,” pic'leiimg it to the nanu' “ Ime- 
('Ic'incnt ’’ tlu'ii (U^rc'iit, whuh si ('iiu'd unsuitable 
for ,1 yihysic.il (lu.mtitv as s.ivoining too much of 
pure niatlic'm.itics I intcndi'd “ mtc'ival ’’ to me.in 
a dc'lmite pin, su al (pi.mtily — iiuite .'is di'limti' as 
“ energy," for ex.impli' , .md 1 dcsiie to gu.ird its 
meaning jealously If the me.ming of “ eiieigy ’’ 
can be .ilti'i'i'd .it jih'.istiie, it is e.i-^v to iiyiset the law' 
of c onserv .it 1011 ol eiieigv' , .md simil.iily b\' tre.iling 
“ mteiv.il " .ind “ length " .is wotds meaning nothing 
•ill jiai I iciilai , Mr Cunningham h.is no dilfuully m 
(lisj)osnig of my contcmtion that the world is not a 
Iviu hdean or ll.it world 

It will !)(' seen that Mi Cmmnigham and I .ire 
I'ssenti.ilb 111 agreement th.it the nu'iit of the ICmstein 
scheme of mteivals is its simjiluilv “ juolit.ibl^' to 
talk about “ lather th.m sonu' kind of met.ijihv sic.il 
sigmliiance Hc' reg.irds it .is srleited liom m.iny 
otlu'r j)ossd)lc' schemes bei .iusi“ it eivi s a simple 
leiuesenlation of the motion of jxii tides .md hght- 
ra\s '1 hat is a (juite good enough le.ison ior select- 
ing it, Jjut it must bc' borne' in mind th.it it is not the 
historical leason for choosing il the fact tli.it it 
describc's the exact motion of Mc'tiuiy in a jiailicu- 
♦,irly simjile vv.iy was only discoveied aftc'r the whole 
scheme had been completc'd i he mtc'restof Kmstein’s 
scheme is that there is, not one rc'.ison, but several 
reasons for selecting it Not the least important 
of thc.se reasons is that the .scheme exjiresses the 
geometry of the world — m the sense m ^vhich the 
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woul ” IS (oninionly understood, eg 

bv tfu' Ijd.ud of F.diication 

One remark as to Newton and tlie a])ple, whicli 
T intended to tvpdy <i su])ported o])set\cr and a 
( ontiniiously fallin;^ observer, respectividy 11, with 
Mr ('unmnydiam, ue take tin* apple to lypdy nn 
obstn ver at lirst sn])}toOeil and .iltcrwaids In e, Ihe 
a})ple’s vieu ol things is apjialliiiffly (. onij)licate<l - 
(oin[).ae<i ('\cn with Newton’s iJiit tliat onl> tin* 
more- empllasl^^^^ I hr point tliat tlu natural sinijiluitv 
of tliiny^s mao ])e distoiti'd ad Idaluiii by tlie jinuess 
of fittinj^ into an iiiisnitaliU* spaie-time liame 

A ltl)01\(j ION 

(Jbsi'rvatorv. ( 'aiiibi id^r. 

November j 


I AM obli;^('d to till' Fdilor loi yiviil;^ me an ojipoi- 
tnnity to adrl a Jew woids in loinmuil upon Frol 
Fddinyton's kttei, and I do so in no laptions spnit, 
but bi'(<iuse it 'let ms to me that in tlu'se veiv' liiuda- 
mentid ilisi ussions it is oi tlie utmost impoitan((‘ 
to (leal a\\<iv as mau\ misunderstandings and 
ditfiiulties <is ])ossibl(' , to ie(o,ynis(' tlnit some 
(livei.yrmes ,ir(' im ndv eonseipumes ol vu'winj^ the 
same matter tioin dilli'ient points of view, but that 
otheis may be diu' to loos<.*ness ol ihon.^ht on one I 
side Ol tlu' other , and 1 am ^lad to be able to ! 
reeo^nuse that most ol the diverj^eiue of Frof 
Eddington’s evjiosition of the nuMiunf^ ol Einstein’s 
tlu'oiy from my own undiTslandin}; of it is mmidv 
part of till' dith'ieiue betwiam out natuial wavs ol 
thmkiiif,^ Hut two simtuiees ni J*iot Ivddnij^ton’s 
letter do sum uii my diitu ulty in lef'.iid to his ('\posi- 
tion so clearly that I wouhMike lo direct attention 
to them * * j 

" lie admits, howi'vt'i, that all measuiements that { 
have evt'r bi'en madi' an* lontained m the piituie, 
and, I nii^dit tidd, all measuiements th.it evei will be 
made 'lliiis we have <i l.ii^e number of measuied 
inlerv.als av.ulabli' foi thsi usAion ” 

In Hus sentenu' Fiut Iw.ldiiiftton bt^s the vvliok* 
t[ues 1 ion with which 1 ventured to end my leVKwv 
of his lecture All measurements of leiij^th .ind .ill 
measuienumts of time th.it wi'n* evei made aie, 

I a^ree, m the putuie Hut who (wei nuMsureil 
this physical "mtiuval”-* \Vh*at is tlu* .ibsolute 
sealc of intcrv.il, and how is it .ijiphed Aj^.im m 
T’rol Ivddingtoii'b letter we re.ul ” ( Iearl\ il a wion^ 
geomi'tiical system is used, the mcasmcii mfetyals 
will expose it by then disa^reenicmt ” llnfortunalidy 
this IS not at all clear to iiu', and I will liy to expl.iin 
why So far as I can see, ,ill actual plusical measure- 
ments are lecords of obsmv alums of coiiu idem es, 
e g oi marks on a scale with marks on anothet body , 
That IS to say, they coiK'spoml to mteisei lions .ind 
concuriences of woild lines ol dislimt jihvsical 
elements The sii^mim ant fealure of tlie foui- 
dmiensional picture of the umveise is thendoie 
merely the onlei v^f arranymi leiit of smir i oiieurreiices 
aloiif^ the world lines ot these phvsical eiititu's \11 
(dse IS of the nature of ,m arbitrarib,' adojited method 
of description of these ordeis of .u ranf^enumt and i-, 
not contaiiu'd m tiu' pictuie itself A t^eometiu.d 
system is an analytical me.iiis of desciibmp^ tlu' 
pictuie. The concuirences remain and their ^ order 
IS unaltered, no matter how wc* ch.mf(e our Keonietru .il 
system If 1 adoj'it a {geometric. il ^ysfiuu olhet than 
that of Einstein, 1 m.iy hiid the mathematics more, 
complicated, but Ihe .ictual observable faids leconled 
are tlie same — just as the hict of the meeting of the 
Great Northern, Great Eastern, Midland, and London 
.ind North-Western Railways in Cambridge station 
is (|uite independent of any particular br.ind of map 
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or time-table. Of course a map which denied this 
fact would be wrong- -but the adoption of a diticient 
geometrical system of attaching what I must not 
call “ interval ” lo the separateness of two events 
docs not bri'ak up a couciirreiice It is just because 
ciciml measurements will “not lie altered by any 
change of Hu geometrual system that 1 cannot agree 
with ihe s( ntmue 1 have ([Uoted 

1C Cl'XMNC.lIAM 

St )ohn’s College, r.imluidge, 

Novembci II 


The Time-Triangle and Time-Triad in 
Special Relativity. 

Dk Roim directs attrition m XAiuki' of 0 ( tober 
P . 57 -. fhe l.u t that tliere is mnch confusion 
of tlioiiglit with regard to the slation.uv v.ihie of 
the integial !d<T m the spemil theory of ndativity. 
When the path is pnndv temporal, as Dr Robb was 
Ihe lirst to point out, Hie integr.d is an absolute 
maxmumi, not .1 mmiimim Prof ICddmgton has 
also duet ted .itteiition to this tiiitli dlio following 
view ni.iy be ot luteiest I give mainlv Hii' icsults, 
.IS th(' preeise m.iHu matu .d proof would (uciipy too 
much both of sp.ice and tunc 

I,('t .A, H, (' be the veitues (pomt-instants) of a 
pioc Iniit'-tnangle m tlu; held of spcci.d ndativity. 
Snj>j'»os(‘ C preeedcs \, and A iiri'cedc's H in proper 
iinu , then it may be proved that C pvi'i edos H, 
/ e proper time onh'r is (ransjiiuc d'hen if cosh C 
(hmob's the umt-sialar product ot the vectois CA, CB, 
and if a, ,-i, 7 denote the leal and jmsitive mti'rvals 
HC, CA, AH, we have 


It m.i\ he proved that tlu' expression on the nght- 
liand side is always positive and is gieati'r than 
unity 'I bus C may' he reg.uded as Hie real 
iiivaiiant “ hypoholtc anglt ’’ hetwetm the temporal 
vi'ctors ('A ,iik 1 ('H 'I'lns angk' lias the same metrical 
value for all ohsei V CIS moving with umtoim nuitnal 
ndativi' velocitu's 

It (an also hi' pioved that a ,i lienee, sinc(' 
cosh (' I, 

a p j-y 

'rii.it IS, the greatest side of a pior iinu-tiiaugle is 
gieatcr than the sitni of the other t(0o sides ,! I 

It lollows at once that the stationaiy value of the 
mtegr.'il /(At, wdu'ie the path is pnn'ly’ temjior.il, is 
an absolute maximum 

I he re IS thus a kmI !iV[)('rl)olic angle lietwcen any 
two i o-direetional tempor.d vectors d lie triangh' 
AHC has two leal “ internal ’’ hypi'rholic .ingles 
(H and C), and one re.d " cxti'inal ” hypc'ibohc 
.ingle A' H('sules Hie aliove formula we have 

Cl" — ,'T - 7 ^ 7 “ -f- a" — p- 

cosh A'- , , c'osh H- 

2 , *7 27 a 

Taking jiositive signs for iiib'ivals .ind angles, we 
have 

siiih A'_smh H sinh (' 

a p y 

and cosh (H l-C) -cosh A'. 

'Phii.s the one real extcrfail angle of a tinie-triangla 
Is equal lo the sum of the iivo real internal angles. 

'I'hc liyjierbolic «ingle between two co-directional 
temporal vectors ha.s a perfectly definite physical 
meaning, if the physics of special relativity is sound 
Let CA and CB be the time-axes used by two 
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observers X and Y. The spaces wliicli they use are 
normal to these axes. Then if v be their mutual 
relative velocity, 

tanh C, 

the velocity of h^ht beinp; u*iit\ 

it niav be ad<le<l that lh(‘ lelatioii H +(' \" is 

a particular case ol iIk' more ^emial ‘ In.ui^^lc' o! 
relative ^elo(llles " Let OP, (Xj, Olv be a Iliad (»t 
co-direction.il non-t opi.uiar temporal \cctois (Di 
Kobb’s “inertia lines’’) cnttmi; the “ op»‘n hxpc'i- 
spheie ’’ (( ('iitie O) 

- a “ - V- - ^ I 

mpoint-instantsP, (}, K, whenoi islhe timeco-oidmate 
Let a, h, c bi' the geodc'sic aus OR, Rl*. 1*(J uullini 
the hyper-sphm'e 'rh(;se an s are minima, not 
maxima, their elements m tlu' limit aie sp.itial m 
character, bemj^ normal to time-vt\ lois , tlieir 
hypeibolic taii^amts repiesimt the nnitnal lel.itive 
velocities of observers (X, /) whoiisi'Op, ()(), OR, 

or paiallels thereto, as their timi'-axes '1 he Lnclule.m 
vSpace nscil by X rit any instant is patallcl to tli<‘ 
tangent space* at P to the 1 ^ pi'i'-sphere, and from 
the point ot view ol X the directions of the relatue 
velocities of ^ and Z an* the tangent-lines at P to 
the geodesic arcs PI< Tlu* angle between these' 
diri'e'tions is a ciicnlar angle (P), and (lie iiK'liics 
ol the geoelesK tiiangle ih]K. are contained m the 
foimnla' 

cosh a- ceish h cosh c— smh h smh c ceis P, 
sin P _ sin Q sin R 
sinh (I smh h ' .sinli r ' 

When a, b, ( aie \eiy sm.dl conijiare'd with llu' 
radius of tlie liyjici sfilicre* the sjiae es of the eibsi'i vers 
are ri'gtiide-d as ])at<ill('l, and we get the ejiihiiaiy 
formnl.e 

tr- Ij^ hc^- zbc cos P, et< 

When OP, 0 (}, OR aie eoplanar we* get the' 
relation as befuie' (with e hange* of letters) 
a = b + c 

The' alio\e remark. ible formida foriedative \ e'locitu'S 
wais, i believe, first discox ered by Dr Jtobl), and is set 
forth by 1 )i W e> 1 (“ Space, Time, and M.ittej," § m) 

1 am not aware', howevei, that its diie'et coiiiie\ion 
with the ge'odesK geometi\ of the eijie'ii h> |)Ci -sjilu're' 
nas been e'XjiliciLly nolle ('d R A P Jven.i ns 

riinity C'eille'ge, Dublin, Oclobe'r 31 

Space-Time Ceodeslcs. 

In X \ 1 OUT. ot ( )e tobei 28, p 572, Di i\obb pomteil 
out the me orree eil asseitmg th.it the- length 

of a “ woild-lme ’’ is a minimum betwe'e'ii .iii\' twe) 
pemils eif it Me gave* an e'X.imple m w hie h t he lengt li 
was neithe'r .1 niininmm neir a fti.iximnm Mu' 
obje-et ol his lette'T, ne) elonbt, w.is lo leinmd some' 
reckle-ss lel.itixa.sts that they slum]*! be' moie- earetnl 
m their l.ingnage' Pnl tlieie is the* dange-i that 
some may siipiiose- that he- was ele'aling with .1 ical 
weakne'ss m Kinsle'in’s the-eiry do disjiel this ide.i 
we' may recall a few we-ll kiieiwn laets 

dd'oatise's on the geeinu'tn eif sniLiie's (m orilm.ii\ 
thre'e'-elimen.sion.il haichele'.in sji.icc) ele-lmi' s 

m various \\a}'s Semm sav th.it a ge’oelesie is the' 
shortest line that can be- elrawn on tlie surface be'tw<'en 
its two e'xtienntie’s, anel they use the calculus eil 
variations to linel its e-ep^ations dins me-tlmel is 
eipen to enticisin dhe lese-arches of Wd'U'istrass 
iiave shaken our iaith m the infallibility of the' lesiilts 
obtained by an uncritical u.se of the routine prejcesse'S 
of that calculus Pm whateve'r may be said against 
the' process employed, the cc|uations of a geeidesic 
finally obtameel agiee with those obtaineel by more 
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trustwoithy methods heir example', we* may delme a 
geodesic as a cuive such that .it every point the 
osculating plane is jici pemlu iilai to the tangent 
plane to the sin lace hiom this eldmitiem we can 
easiR obtain (e I Riseuh.irl’s” Dille'ienh.il Me-ometiy,’’ 
p 2e)j) c<iu.il leiiis wliuh m tlu' nsu.il .ibbreviated 
iiot.ition eil te-lisui c.ilenhis mii\' be uiitte-ii 


I'diistem’s ('(piations (“ IIm' Mi'.mmg cfl Rel.itij itv,’’ 
p 80) are' the' e)b\ lous ge'iu'i.ilis.u loa dt Hu'se anel 
ehlli I meic'U m th.il the- snilixes i.mge' over the 
x.ihies I, 2, |, ifi.-^te'.ul ol onl\ 1.2 Ills iiot.ihon 

is slightlc (lilk'ieiit tioin the’ loi m gi\i ii .ibo\(', whuli 
IS elne lei Pddiiiglon 

1 lu'se eepi.itKUis can be obl.uiit'd In .if Ic.ist two 
edlu'r metliexls Icnislem uses .1 " p.ir.illel (hspkire'- 

meiit ■' metheiel due to Li'\i(i\it<i .iml Weyl 
l''<ldingle)n (" Re'port on the Re'l,ili\iL\ I heory of 
Mr.ix italion,” p )8) shows th.d the' eepi.itioiis aic 
salislied (eir not) inele'peiule’nth ol the elioice of 
co'enelm.ites, .ind that llu'v le'diiee' to the eepiations 
of .1 sti. light Inu' ten (i.illle.m e o-eadlli.ite's dins 
sli. light line IS deseiibed with nniJorm ee'locily, so 
Einste'iii’s e([u.itious m.i\ be* ng.iidcd .is ,i ge-iieialis.i- 
tloii e)l X'ewLem’s lirst l.iw ol motion 

Ap|)l\mg these' cepi.itioiis to lh(' e'X.imple given 
liy Di Robb, we* lind th.it Ills sjiace-hnu' curve 
eleie's not s.itisfy lliein imk'ss i‘"(l) o Mils means 
that h'(i) must be' a hnc'.ir fniulum of r and so it 
c.mnol InUil the re'epineel (omlilions ol s.imshmg for 
two di Here'll t lines ot a, exee'fit m the Irnial case 
L'(i) o dims the' .imingmty sei'ins to lu', neit m 
Lmste'in’s eepi.itions of meitiem, but meiely m a 
[laiticiil.ir methoel eif .yrijmg .it the'in 

As rogarels the ele'sirabihty eif nuxhfvmg Rinstem’s 
ide'.is em the nalnte of time, it is h.i/.iidems tc3 give 
a (lelimte opinion at present It may Ix' neite'd tiiat 
Preil Whilehe.id'.s ne'w book (“ llie Piiiici]) 1 l' of 
Id lativily ’’) enele'.ixeniis Ute ombiJK' all tJie \enlMblc 
results ol I'-instem's llie'eny willi .some'what con- 
sen. dive leleas coneeiiniig sp.uc and time The 
modilu'd theeii}' K.nls to semie le'iii.ii kable pre'dictions 
(p 120) wdiieh should be* toste'd bv e'xjx'i iment 

M I M PiAeano. 

L'lnveisity College'^ Xeittmgh.uu, 

X'ovembe'r 

The Diction.ary of Applied Physics. 

dim issue ol Na'IUKL eif Sejite'inbe'r 30, p ^3(7, 
eemtaine'el .1 liiglilv .ippiee i.div e review of the lirst 
volnine of the “ Mu tieuiary eit Aiijiheel Physus/’ and, 
.IS c'dilot, 1 am much mdelite'el to the .uilhor for his 
Jcind wolds One remark, howiyci, has, f gather, leel 
to semu' imsimdcrst.niding , may I h.ne sji.ice for a 
bru i e'xplaiiatiem ^ 

1)1 K.iye eliiects atte'iiiieiu to some eif the “ omis- 
sions,’’ with the view eif tlu'u Intiiie 1 eclilication. 
Me'st ot tnese “ eiimssieiiis ’’ will he tonnel dealt with 
in Intnre veilmncs eif the' Mutioiiary dims, in*an 
aitiek- m vol 111, cm X'avig.dion .iiid X.i vig.Uieinal 
Instrin'ie'uts, by Comma lie ler I d' Ikilcir, the gyro- 
eomjens is treale'd of ven fnll\, wink', m vol v., 
Mr Dobsem lias a highly mten sting ailuk' em mstru- 
iiu'iils used 111 ane raft , 

If h.ls be'e'ii pait eif my pl.m tei sejiarate the nfathe- 
m.dieal lu'.itnu'iit ot a snlije'ct <ind its praetical 
apphe.dions In this maiinci I hope'el to mcre'use 
the utility eif the weirk tei varums classes of rc.adcrs, 
sejine eif whom are intciesle'el chu'fly m the theory, 
while eitlu'is .lie moie elosely coneeriieel with the more 
practical details R. d' Gi.a/'nbrook. 

I 5 Stanley ('rc.scent, Kensington Park Dardens, 

' London, W.ii • 
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Action of Cutting Tools. 

In the inlcrcstirif' letter which appeared iii Xatc'ke 
of August 2h, p 277, Mr Mallock objects to the use 
of tlie wool cutting as incoircct when applied to 
tools used for niet<il work, and it is sui prising, there- 
fon‘, to find that ins own paper to which he reieis 
in support of Ins Kuiteiition is entitled “ Ihe Action 
of (utfnig 'lools,” although it is .dinost (Mitiiely 
devoted to sl^owing that the action of such tools is 
that (,if she. n mg 

In .1 finther letter m Naiurl, p (>03, of November 
4, Mr M.dlock dismisses m\ p.iper as having no 
lefcrc'uce whatever to tlu* .ution of cutting tools, 
apparently cm the giound that it is c-ntircdv clevolecl 
to a consiclc'raticm of clastic sfr.ims So fai .is the 
tool itself IS conceruc'd, it is onlv useful so long as it 
does not bc'ccainc- jiei maiumtlv dcdoi iiic'cl, .mcl to tlie 
maker of tool stec-l. Die stiesses .ind stiams produced 
within the elastic range art‘ theuedore in. liters ol 
inteiest, so that .m atteinjit was m.icle ni this pxipc'r 
to show the chsti ibid ion of strc'ss m the* tool itscdf 
under these c cmditions 

In aiiothc'r section .111 .iccount is givcm of the* stiess 
effc'Cts III the woik whem the' tool is u'lnovnig materi.d 
therefrom, winch are ciuantitativc' within the range' 
for whuh the' laws ol photo elasticity are known, 
and ciualitative 111 the plastic legioii, .is prc'sc'iit 
knowlc'clge IS not suKuient to nUerpiet fullv the 
mterfc'ience effects obseived Mr M.dlock igiioics 
thc'se latter eltec Is, although they arc' undoubtedly 
of import.mcc 'I hey show, lor ex.imple, th.it the' 
action IS sometimes cliscontnmoiis, .md under olhc'r 
conditions is not so, although \ir M.dlock st.ites 
iiuite definitely th.d it is .dwa\s clisc ontmuous .md 
cpiasnpei iodic Mi 'chdlocA’s, Ic-ttei .dso lays stiess 
on the curling iij) of me sh.ivmg, but this does not 
alwavs hajipen, as the chscussicm on m\ p.qic'r 
brought out the' mtc'iestmg fact (h.it, as the sjic'c'd 
mcicasc's, the' cuils of stc'cl sliavmgs increase' in 
ladius until .it spc'c'ds of .ijiout two tc c't pei sc'conci 
the sh.ivmgs become jiractic.dly str.nght and are 
often a clangei to workmen I'liis c'ttect h.is also 
been produced in nitro-cc'llidose at low spc'c'cls with 
a suitable' tool, and it is then found th.it these' stiaight 
shavings show iierm.ment stiess c'ffccts similai to 
those juoduced when a linn cui^jc'd bi-am is llaltc'iu'd 
out ]'. (; ('oM u 

Engnic'C'img 1 .iboi.itoiv t'ni\eisit\ Collc'gc', 

I amdem, \\' (' 1 


A New Worship? 

"Tiierefoie no ui.in (h.it nth-icth uni igliti'ous things 
shall he imsc^'cn , 

Nc'ithei shall Justice, when if c cjuvictc'l h, ji.iss him by , 
For 111 tlie midst of his i ouiisels the uugodiv sli.ill be 
scan heel out , 

And ttie sound of his woicK sh.ill come unto the T.otd 
To bimg tej ^onvu tion liis lawless deeds 
Jfecause time is an c'.ir cd j( .iloiisy that listc-netli to all 
c things. 

And tlie none' of muimtiimgs is not hid 
Ik'waie then of unpiolit.ihh- nuumiiimg ” 

Ani',R .1 jienod of eniiobhng worship in that 
gieatc'st of our Ivnglish t atlu'dials, the' Scafell massif, 
on mv retyrn to town I chanci'd to eiitei that strange 
buiUhag, iSurhngton House', whcrc'in be iiistallcd 
many altars to the gneat god, Sc u-nce Visiting 
that whuh laiiketh hrst, 1 fomid an impassive 
figure, se.itecl m .1 chair, at tlu- High Altar, with a 
brass bauble before him he ncc'cled but the peculiar 
liead-dress to be an Egyptian Piiest-King More- 
over, the service was apparently Gr.eco-Egyptian, 
if not T?abylonian 'I he oUlciating young finest usccl 
many beautiful words clearly of Grecian origin, 

vm irirnl 


though at times an American phrase was noticeable, 
as when he spoke of Arrlienms doing chores, as T 
understood, for the god Isos. Most remarkable, 
however, was the way in which, at intervals, turning 
towards the altar, he scdenmly gave utterance to 
the meanlation — “See, Oh, 'J'oo ' ’’ My impression 
was that Too was the gre.it king m the chair 'The 
pi lost app.irenth' was in ic-ar of imjic'nding disaster, 
tor .it the clc3se of his addri-ss he spoke much of 
concentration of the Hydrogen Ikons and their 
att.ick and repulse', oftc'ii rc'jieatmg the plirasc “ See, 
Oh, 'loo - hut I'oe) se'emc'd not to nutu (' 

'Iwo fouiig acolyte's tlieii cast pictures of writing 
upon the wall as chflicult to interjirc't as was that 
mess.ige exjKmnded b\ I ).inicl m days long ago 

Most marvellous was the closing sc'imoii, in which 
an account was given of the confusion wrought 
among a stiange jK'oplc*, callecl “ Lv sodc'iktics,” by 
achlmg tc'.iis, ii.isal secretion, ammal stc'ws, turnip 
juic e— sc'emingly muck of <iny kmd -to their fciocl : 
and how some of them were not killccl lo one of 
an old faith, it seemed a str.ingc'A clegc lu'iate worship ; 
iticleeel, that such s('rvicc' could bc' held worthy of 
.illention ama/c'd mc' 

In the evening, it chanced that 1 w.is Ic'cl to pc'rusc 
an .irtielc', m Ihe Tiinc.s Lilonyy SupplcDicut, on 
“ 'I'rachtiou and the biench Academv,” wdiereni is 
givc'ii Matthew Ainold's cpiot.ition, in Ins wTll-known 
c'ss.iy, from the Ac.adc'inv’s st.itulcs — 

“ Ihe Ac.idemy’s pnncip.d fmution shall he to 
vvoik with all the c.iie <mcl .ill tlic' diligence possiVile 
at gnmg sme lules to cmr language .nul rendeiing 
it pttye, (loqucnl and cttpahle of hraiinff flic arts and 
sc irncLS ” 

'Ihe wliole aitiile is woilli ic'.ichng , .it the c'lid 
IS .1 cjiiolalion from .i work by Ihc' l.Ue Pic'rie 1 )uh('in, 
the closing words bc'ing— - 

“ Ic respect dc la tradition cst uiic condition c sscniicllc 
dll piogi^s scicntifufiic “ 

It is sc.ircc'K nc'cc'ss.uv' to jioint out thc' ajiphcation 
of tlu'se cpiot.itions , vet sh.ill I c'vei pray See to it. 
Oh, sec to it, gic'.il ( )h. Too ' 

UlNK^' \l \rmsiko\c', 

Thc Spectrum of Neutral Helium. 

A Mosi sigmlic.ml [callin' <jf the success cjf llu' 
cpi.intnm theoiy in cxjilaming ihc' scejuc'iu e of 
r.uliaf uui-frc'cjuenc les lormnig the P, timer tvpe of 
sciic.s m the spectia of livdiogc'ii .mcl jcmisc'd helium 
IS that it ,dsc) otfc'is an mlc'lligiblc c'xjclanation of the 
diflc'ienc c's m llu' mtensitu's of thc' siutcssive Imc's m 
the sc'cjnenc e, and lhal its poslul.ilcs .ire not me 011- 
sistent with the known t.icts rec^.inlmg the si/.es of 
tlic' atoms in their 1101 m.il st.itc's 'I'lie funcl.mu-ntal 
assiimjitictii 111 the tlu'orv is th.it the state's eii the 
atom lepic'SL'iitecl by me le.ismg c]u.intinn numhc'is 
de-part more and more from the uorm.il st.ite, and tlie 
gieatc'i mlc'iisitiesof the' e.niicr Imc's m a sc'cpicnec an' 
leadilv imdc'vstoocl ,is due lo the greater jirobability 
ot tr.iiisilioiis aetu.illy oceurrmg betwe'c'ii st.itc'S le- 
prc'sentecl by smalli'i epiantiim immbiTs 

Any .ittc'inpt to build up a tlie'oiy of spc'c'lia which 
igiioK's tlu'sc limdameiUal consiclc'iations must bo 
rc'Ceivc'd with caution 'Ihe remark just made 
aiijiears to be parlie ulaily apjihc.ible to Dr Silber- 
stem’s attemjit (Naiuri-, August n>) to explain the 
sjieclrum of neutral helium on the assumption of the 
mdej-iemdc'nce' of the electrons Looking ove'r thc list 
of freejiiencii'S given m hisdettei, .mcl eomji.irmg them 
with the maps and table's eif thc helium spectrum 
eamtaineel in Prof Eenv lei’s rcjioit, it is noticed at 
once that the well-known intense yellow line of 
helium at \5876, which is the first member of the 
diffuse series of doublets, is given by Dr. Silberstein tlie 
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formula wJule otluT lines which are ol 

\.inishingly small intensity m tomparisoii with it 
aie assigned formiiLr uith mueli smallt>r (inanlnin 
numbers. For I'xample, tlie doublet at ^3^52, whuh 
IS the sevi'iith in the sharmseiies ,md so faint that 
It bills to appeal in the pTiotogiapInc reproilm f 1011 
of the spectnim, is assigned the formula (>1 
Similarly, the hist diltiise smglin at \()(ipS ^ds the 
foriniila (j/b 24/7, while tlu' hfth in tlu' s.mu seiu s is 
indn ated by 7/5 i<);5, th.it is. ])\ nm< h sinallei 

(jii.mtum immbets, while it is actiiall\ .1 f.ir laintci 
line than the othei 

'these facts naluiall\ lead one to ((iieslion whighei 
J)i Silbeistem's juojiosed new (ombination |)iiiui[ile 
has anv real ]ih\sical b.isis or signihcanee lo sdtle 
this ]ioint, I undertook a landiil snr\ e\ ol tlu' t'lgiires 
and i arried out a senes of (omputations with the aul 
of m\ n'siMirh student Mr A S (him san, .md ha\e 
come to 1h(' comlusion that the approximate agiee- 
meiits between the calculated and ailn.il frecpiemies 
are merely fortuitous ai itlmudu ,il coim idcmc es I lus 
IS clc'ar from the lollowing facts brought out b\ a 
stirM'v of the figures 

(1) The ]UTi])osed combination formul.i with its 
fn'cdoiii of choice of foui numbers gives a \d‘v laigc* 
number of Imc's out of wlm h it is possible' to pic k out 
a few coinciding approximatc'h’ with piacdic.dlv anv 
aibifrar)' series of frecpic'iiries winch ma\ be- piojxisc'd, 
the accurac of fit iiideasing as flic cjuantum numlH'rs 
chosen aie mcreasc'd 

(2) The c c.nncidencc's bc'twaen the* calcnl.itc'd and 
obsc'rvc'd lii‘c]uc‘ncies are most numerous <md acc ur.ite 
pic'ciselv in the’ legion whe-te the dc'iisitv of eithc'r 
sc'ries of trecpic'iic ics is greatc'st, which is what wc' 
should e\]')c'c t according to the kiws of ihancc' 

(3) ft IS not, in gc'iic'ral, ])ossibli' to get a good lit 
for the' c'ailier membc'is of a Ime-sc'rics I'xcc'pt by 
using large ciu.mtum numbi'is '1 his is what wc' 
slioiild exjic'c t ll the coiili idem I’s w'eie fortuitous, as 
the ficquc'iic) ditli'i'encc's between succ I'ssuc' lines aie 
gic'atest 111 the Ix'gmnmg ol .i >eiu's 

(4) Afoie than oiu' comi)inatic)n of cpianliiui 
uumbc’is will fit a gnc’u liii ' tolc'iably well I'or 
e\aui[)le, the 1 >1 line of hehiim is <ilso repic'sc'iited 
fairly wc’ll by 1 ^ 2 1 /A 12 

(5) '1 hc’ cpiantiim nuinbc'is giving the be'sf hi (|o 
not fall iiilo anv ic'giilai sc'c)iiime when arrangc'd 

dlic'r ac c ending to the’ fn cpieiu ic's of tlii’ lines or the 11 
/ neiisities, noi elo thc'\' show am e hai aclc ristK 
dillde'ilc es foi the’ singlc't and double'! senes 

iVccdlc'ss to sav, the' toiegomg lemarks ajiplv wilh 
evi‘11 gte<itcr force to the c.isc' ol tlu htliium atom 
when a choice' of six numlveis is pc.rmitLc'd 

hinally, it may iTe n'lnaikc’d that llic' Ivvdbcn; 
Const. lilt 100723 ( hosen fi\' f)r Silbcistc'in is .qipro- 
pnate onl\' to ttic’ case of the ionised helium atom m 
wlm h only one- election is (ouplc'd <to llu' iim lens 
If both electrons exc'it leactioiis eui llie nmleiis ami 
move' .simiiltanc’oiisly, tlie v.iluc' c)i flu Itvellx'ig 
c'einsl.uit iMiimd I cm. nil the same’ m gi'iu’ral 

t \ IvVMW 

2 10 Howba/.iar Stic'e't, ('ale ntta, 

Odeibc’r iS, i<)22 , 


Water Snails and Liver Flukes. 

flAVUNc. been atti acted on sevei.il occasieuis by 
the presence of ae tiM'l\ swimming (C'u.iii.i' of 
hasciola Jicp((tica in material e'ollc’c ted for pioto/eiaii 
studies ami seaiching ior the intermc'diate host. 
1 have come across sc'veral examples of LniDund 
pcregrti harbouring peiiectU' developed ceuarue ol 
the same species I’rof (fraliara Kerr has also had 
similar expeiiences 
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May 1 claim the hospihdits' ot your pages to ask 
of your leadets foi leteieiues to literature dealing 
with the subject of any inteimedi.ite host, otliei 
tlian L tmui dtula, of the hvc'i lot paiasitc^ .Mr. 
Staig has kindly infoimed nu- that I’lof J. \\ W. 
Stephens writes m “ \mm.il I’.n.isites of Nlan.'’ by 
hanth.im, Stc'plu'iis and I heol),ild "In the allied 
sjx'cies of /. pihgia the- lliilvc' will dc'celoj) up to a 
certain stage but nev ei ( oniplcles .dl its vanous 
pliases ’’ Manx text-books 111 /oologv# giv e one the 
impiession that L /unit (itula is thi' onlv' mtei mtdi.itc' 
host 

M\ ex[)eriem e iin se.iithiiig foi / tni)t( atitla is 
that till' occiiric'iue (»f the su.iil is vc'ix local in 
S\V Scotkiml It sc'cnis to be i.iie, 01 altogethei 
absent 111 some’ distiuts Net m these distiicts the' 
shec'p aie known to lie lulcctc'd with the' h\er-iot 
disease It would seem, then, that / pncgvii acts as 
the normal intei mc'diate host in those* disfiicts, the' 
h'astiola completing within its l)od\ in noi nial fashion 
fhc’ fill' cycle’ iij) to the stage when the' ccuaria 
becomes tree Moxic v Iaxiok 

^otie Dame, Dowanhill, (il.isgow 


A Mutation of the (lolumbinc. 

l.Asr summei a reiiuukablc' miil.ition ol the blue 
columbine (Jc/io/cgm ((Ciuhn Janic's) was disc'overed 
b) Miss Madc'luic' ('iiiiin iieai the’ Smuggler Mine, 
111 the vicmitv' of W'aid, ( oloiado ()nl\ a single 
plant was found, growing iimlci .1 spi m e tiec’ The 
llowc'is aie of good si/c (.iboiiL 03 mm diameter], 
with thc' ji.ile blue sepals dcepl\ trilid .ijm.dly, the' 
divisions .ilioiiL 12 n*m* long, bioad bas.illv, the 
outc’r onesov c rhippingthe median one (hig 1) Inonc 
case' the mc'dian division is bifid .i])ic,dlv 1 he petals 
.III' white, the’ lamm.e ami spins shoitei than usual. 



iTXul- Ln /(oloj 

half, nah 


'I hc' foim ma\ Ix' (.died »«/// hituhi , it n'preserits 
a sinking new t\pe which, if it »,iii in' piopagated, 
Will be .1 not.ible addition to hoi I u iiltiin' Were it 
icccived fiom some u'liiotc' legioii, it would .ajip^.ar 
to 1)1' a very distinct lu'w speui s, 01 some might 
even wish to separate it generic allv* 1 he trilid 
structiiie is chaiac Ic'ristic ol the- divisions of the' 
leaves of Ncpnlegia, .iml no donl»t wc' ma^ say that 
a cpialitv of the Ic'.if has bcc'ii ti.iiisferrvd to the 
sepals * Xumc'rous c.isc's ol jilivllody ot the' falyx 
111 vanous Mowers have’ fn'c'ii dc’sc ntn’d by Alaxwell 
Masters .ind othc'rs, but in this c.ise the sep.ds are 
not at .dl leaf-likc', .iml if such flowers wc'ie common 
they would not stnke au> one .is abnoimal 

'f' I> A. ('OC KJ.Rl LL. 
DoKoiin N'ol'm,. 

University of Colorado. 
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'"T''J 1 AT matter is disi ontmiiou', and consists ol 
1 discrete partidcs is now an aiieptid fait, but 
It IS by no means obvious to the senses. Tlie sui fines 
of clean IkiukIs, even under the most powerful miero- 




The Atoms of Matter ; their Size, Number, and Construction.' 

By Dr. F. W. Aston, F.R.S. 

.senes is very rapid and the result of the ninth operation 
IS a quantity of lead just weighahle on the ordinary 
chemical balance. The resiills ol further operations 
are compared with suitable objects and a scale of 
len<^th in Figs, i, 2, and 3. The last opeiation possible, 
without breaking up the lead atom, is the Iwenly- 
eighth The twentv -sixth cube is illustrated in Fig 3, 
It contains 64 atoms, the si/e, distance apart, and 
general arrangement ot w'hich can lie represented with 
considerable aciuracy, thanks to the exait knowledge 
derived from research on X-rays and specific heats. 
On the same scale are rcjirescnted the largest atom, 
(icsium, and the smallest atom, cariion, together with 
molecules of oxygen and nitrogen, at their average 
distance apart in the air, and the helical arrangement 
ot silicon and oxygen atoms in quart/ ( rystals discovered 
by X-rav analysis. The following table shows at wdiat 
stages ceitain analytual methods break down The 
great .superiority oi the mu rosi'ojie is a noKwvortliy 
point. 
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Fk. I - Ciilu II to IS (oinpund with familiar obj<(t', to w d( 

scope, appear pcrtis lly smooth, (olierenl, and con- 
tinuous. 'flic inert st trate ot a soluble dve will toloiir 
millions ot limes its volumt' ol water It is not sur- 
prising, therefore, that in the jiast there have arisen 
schools w'hii h beluw cd that matter was (]uite continuous 
and infinitely div isiblc. 

The ujihoiders ol this view said that il vou took a 
piece ot fnaterial, lead, lor exarnjiJe, amt w'ent on cutting 
It into smallt r and ^mailer fragments with a sufficiently 
.sharp knife, you could go on indelimtelv The o])|)C)Sing 
school argued that at some stage in the operations 
either the ait of section would become impossible, 
or the result would lie U‘ad no loncer Bacon, Desenrte s, 
Fiassendi, Hoyle, and Hooke were all partial to the 
latter theory, and Newton in tried to explain 

Boyle’s Law on the assumption that gases were maclc 
jLip of mutually re[)iilsive j)arti<les 

The aecur.iev ot modern knowledge is such that we 
can carry out, indirectlv at hast, the expeiiment 
suggested b\ the old plnlosojihers right up to the stage 
when the second s('hool is proved <orrecl, and the 
ultimate atom of hsid resu hed For lonvenierue, we 
wall start with a standard decimetre cube ot lead 
weighing TT-37 kilograms, and the opc.'ratiori of section 
will consist of three c'uts at rigid angles to eac^h other, 
diviGing the original cube into eight similar bodies 
each ot half the linear dimensions and one-eighlh the 
weight. Thus the first cube will have 5 cm sides ahd 
weigh 1*42 kilograms, the second will weigh 178 gm., 
the fourth 2-78 gm., and so on. Diminution in the 

* From ail evening discourse delivered before the British Association at 
Hull, Scptemlxr 12, <1922. 


2 3.S 

s IS 10-- 

3 lO'-* K.ulioutniU 

|usl as .my vivid notion ol the si/e ol the cubes 
passes out ot our power at about the twelfth the 
limiting size of a dark olijcct vnsiblc to the unaided 
eve -so when one considers the figures exjiressmg the 
number ol atoms m any ordmar> mass ot material, 
the iTurid is staggered liy their iminensitv. Thus it 



1 with mmutc objects to ^cali' 


we slice the original decimc'tre cube into square plates 
one atom thick the area ot these plates will total one 
and one-quarter stjuare miles. If we cut these plates 
into strings of atoms spaced apart as they are m the 
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solid, these decimetre strin^^s put end-to-end will reach 
6*3 million- million miles, the distance light will travel 
in a year, a quarter of the distance to the nearest fixed 
star. If the atoms are spaced hut one millimetre apart 
the string will be three and a half million times lt>nger 
yet, spanning the whole unn'crse 

Again, il an ordinary evacuated elerlra light bull) 
were pierced with an aperture such that one million 
molecules of the air entered jier second, the jiressure 
m the bulb would not rise to that of the air outside 
for a hundred million years. Perhaps the- most stiikmg 
illustration is as follows Take a tumbler ot water 
and - supposing it possible — label all the molecules 
in it. Throw' the water into the sea, or, indeed, 
anywhere vou please, and after a j)enod ot time so 
great tliat all tlie water on the earth— in seas, lakes, 
rivers, and tlouds— has had tune to become prrfertlv 
nuxed, fill vour tuiiililer again .it the nearest tap 
Jlow many of the labelled molecules aie to be* expec ted 
in it ? The answer is, roughly, 2000 ; for .dthough 
the number ol tumblerfuls of water on the earth is 
5 X lo^b the number ot inolei ules ot vwiter m .i single 
tumbler is 

From the above statements it would, at first sight, 
ajipear absurd to hojx- to obtain cTfc'cts Irom single 
atoms, yet this can now be done in sever.xl wans, .uul 
indeed it is largely due to the results ol such exiienments 
tliat the figun‘s can be slated with so mm h confidence. 
Detection ot an individual is onl) fc-asible in the' case 
ot an atom moving w'lth an enormous velocity when, 
although Its mass is so minute, its energv is c|uite 
ajiprec'iable The chaigc'd hcFum atom shot out bv 
radioactive substamc-s in the* fotm of an alph.i lav' 
possesses so much eriergv' that lti(‘ splash ol light 
caused by its imjiact against a fluorescent screen c-an 
be \ isiblv' detected, the lonisalion caused by its passage 
through a suitable gas can be measiued on a scaisitive 
electrometer and, 111 the braiililul expeiiments of 
(' T R. Wilson, Its jiath m air c an be seen .uicl photo- 
graphed bv means of the condensation ot w.iter clrops 
U|»on till' atomic wTeckage il leaves bilimcl it. 

Jn the first complete Vtoiim 'Phc-oiy put lorwaid 
! V Dalton m i(So3 onc' ol the ])ostula1c•^ stales that 
“ Atoms ol the same c Ic'iui nl .irc similar to oin* anolhc-r 
and ecjiial m weight ” Ol coiiisc. il we t.ike this a-> 
a dcdiiuticm ot the word “ elemeiii ” it becomes a 
truism, but, on thi‘ oihei hand, vvh.it Dalton pic)b.d)l\ 
meant bv' an element, and what we imdersi.md bv 
the vvorcl to-day, is a substance* such as Indrogen, ! 
oxygen, c'hlorme, or lead, which has wmciiie c hc*mic',d 
properties and cannot be resolved 'Uto moie elementarv 
constituents by anv known chemical jirocess For 
many ot the well-known elements Dalton's postulate 
.still appears to be strictly tiue, but lor the* others, 
probably the majority, it needs some modific alion 

Throughout the history of science pliilosophe'l s have 
been m favour ot the idc*a that all matter is c'omjiosed 
of tlie same primordial substance, and that the atoms 
of the elements are simjilv stable aggregations ol atoms 
of this substance Shortly after Dalton’s theoiy had 
been put forward Prout siig|l;estcd that the atoms of 
the elements were composed of atoms of a suhstaric'c 
he called “ jirotyle,” vvduc'h he endeavoured to identify 
W'lth hydrogen. 

If Dalton and Prout w'cre both right the ('ombining 
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weights of the elements should all be #\pressible .is 
whole numbers, hydiogc-n bc'iiig unitv. Ivxjieriment.il 
evidence showed this to be impossible in many cases 
(.henusts therefore wiselv prcic'rred Dalton’s theory, 
which was in acx'ord with diTinite though fractional 
atomic weights, to J’lout’., which would ncc'cssitatc' 
the elc'inents of li.u iional .itomic vverght bc'ing hetero- 
geneous mixtures ot .itonis ol diftereiil weight 

The idea that atoms ol ihc* s.mu* eli'incnt are all 
identical in weight could not be c h.dlc-ngcd bv onknary 
chemical nic'thods, lor the atoms are by definition 
chimic allv identic al, .uul numeiic.d ratios wen* only to 
be oblainc-d in such methocU bv the use* of cjuantities 
ot the element (ont.imiiig countless mviiads ol atoms. 
At the same time it is i.ither siiipiising, when we 
consider the* coni|)lele absence* o| positive ev iclc*nce in 
Us support, that no lhc*oic*tic .d doubts were publicly 
expiesscxl until late m llu* iiiiutecnth centurv, first bv 



.be hut/enbc*rger and then bv ( lookcs, and that these* 
doiibt'r h.ive been rec.irded. c'vcn up to the* last lew 
ve.irs, .IS speculative' m the liigliesi degree In order 
tc) dismiss the ide*.i th.it the* .itoins of sueh .1 l.imili.ir 
element .is chlorine might not .ill be ol the same weight, 
c*ne h.id onlv to me*ntion diffusion e'speriments and the 
constancy ol c'hemical ecjuivalents It is onlv within 
the* I.ist le*\v ve.irs that the l.imentablc* Weakness of 
such .ugimicnts has been c-xposc,! .md it has been 
rc*.disc*cl that the* experimerilal sei»aration of atoms 
elittciing from e.ic h other bv so muc li as to per ec^it. 
in weight, IS leally an e\c'e*ssiv ely dilfic'iilt oper.etion. 

'i'hc'ie are two w.ivs bv which the identitv of the 
w'eighls of the* .itonis loimmg .in c‘lc*ment can be tested. 
One IS b) the direct c'omparison of the weights of 
individual atoms; the other is bv obtaining satriplc'S 
of the elemi'iit from different sourc'Cs or liv different 
l^rocesscs, which, although perlectlv jaire, do not give 
the same chemual atomic wc'ight It was by the 
second and less direct ot these methods that it was 
first shown by the expet iments of Soddy and others 
on the atomic w'eight of le.id from different radioactive 
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soiincs. iIkU* suhs(nn(Ts roiild cxjst which, thoii^di 
( hcinn .ills' Klcntniil, had differi'nt atomic WTij^ht'^. 

snihstaru cs Sodds' (.‘died "’isotopes'’ as tliey 
0((Li[)\' the same place in the [lenodic table ot the 
el( meiUs 

The fir->l experiment.il (omp.inson ot the weif^hts of 
individual atoms w'.is made by .Sir j j. Thomson m 
Ins .inal\ SIS ot positive r.ivs by the “ jiar.ibol.i ” method 
Subjeited to, this t(‘st most ot ttie Jiehter elemiaits 
.ijijie.cred to follow' Didton’s rule, but the results with 
the r.ire ;^ms neon siurnesti'd the yiossibility of the atoms 
ol this dement beini; of two dilien'ot wi audits, rou,L;hly 
jio .md 22 respect IV ( 1 \ . In olhei woids the |Kirabo].is 
of neon indiiated that it mieht be a mixture of isoto|)es, 
but tlie au'urai y ol me.isurement b\' this method was 
not siitl'Kierit to settle the jiomt with lertaint). 

'Ihe refiLiisite .o'l iiraev b.is been obtained by an 
instrunKnl lor the anabsis 0] positive lays called the 
“ mass speet rnmaph " liv this deva'e, the vveiehls 
of atoms (.in be eom[)aied to an .ucuracyof one- 
tenth per ((‘lit , and it has been demonstrated not 
onlv tli.it neon (20’2) is a mixtuie of atoms of weii,dits 
exiu tlv 20 and 22, but also that (dilorme. (^^4^) is .1 
mixture ot isotojiii atoms ol weijihts 35 and 37 
Innthermore, .iboiit hall tla' ( leiiK'uts in\ esti.aati'd tin n 
out to be mixtures, SOUK' ol th(‘ luxivier ones consistiiiit 
of SIX 01 more dilleient (onstituents Alost important 
ol all is the l.'u t that (very dement mvestmated, with 
the exieiition ol hvdro^en, consists ol atoms the 
vveijihts ol whi( h .ire exjiressible as whole niimlieis on 
the oxyia'O scale used by chemists 

This remarkable , . nerahsat'ion (.died the "whole 
number rule’’ has temoved the last cibst.u le in the 
way of the umt.irv' theorv of m.ittcr W’e now h.ive 
no hesitation in at’liiming th.it X.iturc* uses the same' 
st.ind.ird bricks in the ton.siruc lion of the .itoms ol 
all dements, and th.it these sl.ind.ucl bucks .ire the 
primordial atoms ot positive .ind iiea.ilive dcctiuitv. 
protons .ind eh ( lions 

riiese .ire the n.itui.il unit (h.iyucs of electricitv, 
e([iial but ot oi)])osite smn ()| the shape ol these 
p.irtidcs we know next to iiothiny, but the wonderliil 
adv.iiKcs of modern plivsii^. in jiaiticular those ol 
radio. i( tiv ity, cn.ible iis to sjxxik ol their weights .md 
dimensions vvitli some .i^sur.iiKe 'I’he weight ol the 
jiruton is verv nearly the weiyht ot .1 h\drot;en atom, 
the ele( troll is ne.irlv two thousand tunes liiihter, so 
th.it the atomic weight of .111 element (not consist me; 
ol isotopes) will be louphlv eciual to the number di 
piotons in its atoms, 'The diini iisious ol the electron 
are about one hundred ihoiis.md tunes less th.m those 
ot the .itoms as illusti.ited .ibove, .md the jiroton is 
})rob.iblv ne.irlv two tlioiis.md times smaller still 

We now know ol wh.it atoms .ire c onsttm tc d, and 
mav yo on to loiisider the e\ idem e .is to how their 
('oust it iierit p.iits .lie arr.mmcl In the lore^oimt 
di.ipr.ims the .itoms aie leprescntcd as spheies, and 
m lespei to the small tones .md velocities which 
0( ( lit in tlie collisions between the atoms ol a.ise-^ .it 
ordinarv temper.itiires they do behave very exactly 
as smooth elastic spheres Hut unlortiin.itely the idcn 
ol a sphere carries the sugpa'stion of a jiortion cil sp.me 
full ol something , that is, thC atom as a sort of sjiherical 
bag packed lull oi electric di.irgcs. Xolhmg could 
be further from the actuality^ for from the figures 
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already given, it can be seen at once that even in the 
heaviest atom known the constituent charges fail to 
fill even the million millionth part ol its whole volume, 
'fo convey any direct idea oi these numerical lelations 
by diagiams is praeticaKy hopeless^ and were we to 
construe t a scale model of the atom as big as the dome 
ot .St. raul's we should h.ive some dilficulty in seeing 
the electrons, which would be little larger than fiiii 
heads, while the protons would esc .pie notic e altogi'ther 
as dust particle's invisible to the unaided eve Ivx- 
periniental evidence leaves us no escape from the 
astounding conclusion that the atom of m.itter, as a 
structure, is em[)tv, empty as the solar svstem, and 
what we measure .is its spherical boundary re.ally 
only rejnesents the limiting orbits of its outeimost 
elec trons 

The hypothesis wliic h h.is led to the greatest .idv.mces 
m our knowledge ot the inner c onstnu'tion of atones 
is Rutiuifotd's theoiy of the "nucleus aloin ” put 
lorwatcl in 191 r. 'I’his is sufijiorted bv' so many 
results of direct experiment th.it it is now univc-rsally 
acc'ejiled and must be substantially correct It })os- 
tulates that .ill ol the positive- and aliout hall ot the 
negative electricity, that is, praetic.illy the entire 
weight, ol the atom is concentrated at its centic', 
lormmg .1 verv sin. ill liody c'allc'cl the nucleus Tn 
other words, all the protons .md .iboiit hall the elec trons 
m the atom are jiac keel together, lormmg .i sort of sun 
loiind vvliK h revolve the remaining electrons as pl.inets. 
The number ol |)rolons m excess ol electrons in the 
nucleus will ele.irlv be its net j>ositive c hinge, and since 
this will not depend on the gross numbets of protons 
and dictions but only on their dillereiu e. We c an h.ive 
elements the .itoms of whic'h have' nuclei ol dillerent 
weights but the same net c h.irge. 'fliesc' aie isotopes, 
loi the diemiial pro[)eitics ol .m .itoiii an* detc-rmmed 
b) the ( h.irge on its mic Ic us 

The uucIlus is extreindv sm.dl (om])<ned with the- 
whole atom 'I'hiis, il in the .itorn ol helium .ilomic 
weight } .itomic niimbcT 2 we take- the nucleus, con- 
sisting ot 4 piotons .md 2 electrons, .is rcgiiesi iitcd by 
a i.ithcr huge pc'.i, its planc't.iry dec Irons may be 
represc'iited on the s.imc* scale as two r.ither sin.dlei 
pe.is revcjlvmg round it at a distance' of a quiutcr of 
a mile Till' dislodgement ol one ol its pl.mc'taiy 
electrons ftom an atom recjuiies c.cimpar.itiv dy little' 
eiiergv and is the well known pi(»(ess (.died lonis.ition. 
This change is only a ternporarv one. as the atom takes 
the first opiiortunity ol .ittr.icting it or ,inv' c)ther 
stray derlroii Itack into its orbit and liecoiiimg neiitial 
again It is b\ .i sort ol continu.d exc h.mgc' ol sudi 
loose elections that electricitv is conducted .dong 
metallic wires iJisruption ol the- nudeiis, on the 
other hand, needs enormous energv , but one e pel lorinecl 
must eive use to the atom ol .1 new element. 4 ’his 
jiroc'ess ol transmut.ition h.is been achieved b) Sir 
Ernest Rutherford, in the case of some of the lighter 
dc'ments, by bombarding their atoms with alpha rav s, 
which .irc" charged hdnim nuclei expelled .it enormous 
sjieeds from radioactive atoms duimg their natural 
process of disintegration'. From the tiny dimc-nsions 
ot the nucleus c'ompaied with those ol the .atom it 
IS olivious that the ehance of getting a direct hit on 
the nucleus is only one in many millions, but the 
experiments show that when this does take place 
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protons are dislod^^ed from the atoms of the eli-ment 
.strink and that therefore traiisiniiiation has been 
aetually tarried out 

The ([uantil}' ol matter so transmitted is indeed 
almost im ont eivahly small* hut it is the first step 
towards wliat m.iy well he the yiealest .ohie\einent 
of the human late, the release and (onirol of the so- 
rallt'd " atomiL enere\' ’’ We now know with (eit.iml\ 
that lour neuti.il hvdroL;en atoms wt-iuh ap|)ie( i.ihK 
nieae than one neutral helium atom, though ihev i oiitain 
idi'iitK allv the same units, jirotoiis and 4 electrons 
The t ham^e ol weinht is prohalih dm* to ifie (loser 
“parking'’ in lh(‘ helium nueleiis, hut whattwtr the 
e\[)lanation ma\ he transmutation of h\dio:;en into 
helium must mevitahly ih'stroy matter and thereloie 
lih(“iate etieruv. 'I'he ({ii.mtity ol enert;\ (an he 
eal( ulated and is [irodiyious he\ond the dre.ims ol 
seientific' fiction It we (ould transmute the Indiomm 
(ontained in one jimt of water the eneryv so liberated 
would be sulfidcnt to pio^iel the Maurctanta across 


the Atlantic and hU('k at lull speed. W^th such \.ist 
stores of energy at cun disposal theie would he hteralh 
no limit to the material adiKwenients ol the human 
rac e 

The possibility that the |)io(ess ol transmutation 
miyhl he he\ond (onliol and lesiilt m the dc'tonation 
ol all the water on tie eaifli .11 once is an interesting 
one, since, in that case, the caith and its mhahitanls 
would he dissipated into space as a fiew stai, hut 
the |)i()l)ahiht \ ol sik li a (at.istiophe is too remote 
to he ( ousiderecl sc noils I \ \ u 1 ( nt nc w spaper artic le 

jioinled out the (fanyci of 'aicntilK (liMo\ir\. and 
ac'tiKilly su^L'c'sted that am l(slllt^ ol use arch \\hi(h 
miyht lead to the lihenition ol atomic cnera) should 
he sU|)pressecl. So, douhlless, the moie elderly and 
a|)chke of our prehistcuic ancestors yiiimblecl at the 
innoeation ol eookeci food, .ind eia\el\ pointed out 
the lerrilde dampers ol llie new 1) -m\ c ntecl aaem \, fite, 
hut il can scarcely lie maintained to (la\ that suhse- 
(jitenl histor) has justified tlieir caul ion 


The Herring Fishery and its Fluctuations. 

If\' 15 SroRRoW', J)()\e Maiine Laboratory, rulliicoats, Noitliiimheiland 


H LRRINGS ate fished in every month of the' \ear, 
and the eatcdies show c onstderahle vanatiou m 
the si/e of the fish, the stale ol the rejiroduc live organs, 
and the aye c omposition ot the shoals. It is nec essai \, 
therelore before ai 1 1\ my at am c one lusion with leaard 
to the tislier), to take into consideration the kinds of 
herrinys whic.li ate caiiyht on the ditfeieiit yiounds 
throughout the year 

In the beyinmny ol the \eai , jatiuai) Februai) , ami 
Marc h. shoals are fished about the noith-west ol Ireland, 
off the' north ot Scotland, me ludiny the Shellaiids and 
Oikncws, and in tlie Tirth ol fouth I’luse herrinys .ire 
all fish with the yoritids well dc vedoped, .ind they spawn 
towards the end ol h'ehriiarx or 111 March. 'I’hev aie 
known as sprmy sp.iwncts and.cxc'ept lor the shoals of 
the Filth ol Forth, they, so tai as (he western pait of (lie 
Noith Sea is coiKc'rncd, aie e.uiyht m northern w. iters 
J’l Apiil the s[)enl fish Iroiii the spnny sp.iwnmy shoals 
ai e ( auyhl all m et the Noitli Se.i, Irom the Slid lands to 
heryen Rank, liom Xoith Shields to (hc‘ Na/c*, and oil 
Yainiouth and Lowestolt The c'atc lies .iie used c hiell\ 
foi b.iit bvthe dritt-n^y fisheimen, wdio .it this time .ire 
tishmy with hues tor cod, liny, halibut, etc Amony 
some ot file bait eatc lies aie lound numbeis of sin. ill fish 
wath the yonads not dexeloped, .ind. without doubt 
these can be cl.issitied .is \iryin fish 

I tunny May the number ol drilterdiners decic.ises 
and catches of heinnys are made from ten to thirty 
miles off our c oast These c .itc lies c'onsist of \ ouiir fish 
with the yonads .it jirac tic .illy the s.ime st.iye ot dc \ i lop- 
ment .is those lound m c.itc lies m.ide in \|)ril. j( 5 o miles 
from the neaiest poit, .ind when, loi the olfshoic' .ind 
insliore lish, the yrow th as c .ih ul.ited fioiii the sc .lies is 
comp.ired. the ayreement wanants the conclusion th.it 
the \ouny hsh h.ive moved shorew.ird horn the (Iee|)cT 
waters. In yood scsisons th»s movement tuw.iids the 
shore eoiiiddes with im ri'ased l.indinys of heriinys. 

Throuyhout June waves ot miyiatmy Imriinys come 
on to the yrounds, and in the beyinmny ol July the 
miyrations are larye enouyh to briny about a consider- 
able increase in the fishery. The, sc J une and early July 
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iiiiyi. lilts have hem found, oil the Noithunibeil.md 
coast, to he III. irked with .1 c omp.ir.itiv c Iv sm.ill first- 
vear yrowth, as determined Irom Ihe scales, which, lor 
the most ji.irt, show thiee wintci rinys Recoveimy 
speiits ftom s|)iiny spawniim sho.iF aic* found .imony 
c.itc lies ol voiiny devclopmy hi'rrmys, hut .ifti-r the- 
heymmny of Julv thev v<iis.1pp( .11 . 01 the numlicis lound 
.lie iiisiymtic .int 

lletrinys with thiee wmtei iinys .md with .1 coni- 
pai.itively l.iryer tiist-vc.ii yrowth th.in the June lish 
mv.ide the yrounds diiiin!^ [ulv .ind \iiyust and yive 
the liiyh c .itc hes wliK h .iic‘ t.ikc n in these montlis m a 
Slice esslul fishc rv Tow.irds the end of \uyust .ind the 
he'-mninyof Se|ilemhersho.ils ol l.iiyi 1 .indoldc rlierrinys 
ap|)ear 'I'hey aie lull fish wilh them ii'jiioduc live 
oryaiis developed, .ind thev toyetlur with (he yoiiny 
lieiiinys suffic lentlv developed, loim .lutumn spawniny 
sho.ils Altei sp.iwnmy tluv disappe.ir (|URkl) and 
only vouny fish ,iie to lie c.iuyht 

'The summer fisherv ot the e.ist co.ist, the' Shetl.inds 
excluded, is one which depends c hielly on )ouny fish, 
.iml s.imples ex.immed from W u k to Sc .iiliorouyh h.ive 
been found to c cjiitam trom 50 to 70 per cent ol fish 
Mitli tliiee winter iinys on tfieii sc .lies h'lsh ol this 
ayc‘. there fore, detei mine the iiroduc livitv of the fishery 

111 Sc‘plemher herrinys are c auyhl m the vn inilv of 
the Doyyer R.ink hv Dutch luyyc m .md bv tiawlers. off 
.Sc arhoroLiyh and (limisln hv did t nets. Some ol these 
tish are autumn sjv.iwneis, Imt some, espec i.dly llffise 
(.iiiyhl hv travv'leis, ail sprmy sp.iwners, vv hieli iiow^ 
m.ikc' their rea|)i)e.iranc'c- in yte.il numbers .\n 
ex.immation ot catches m.icle on these yrounds points 
to the herrinys eonuny from the' north-e.ist to the south- 
westeri^end of the Doyyet li.ink .md then m*ov in'4 in a 
south-westcmlv diieclion to (he (irimsbv yrounds 
^ The Ifast Anylian haivest beyms in .Septembei .md 
continues to (he heyinniny ot December. In the e.irly 
part of the fishery m.inv of the c.itc lies are landed trom 
the yrouncis off (irimshv and it is not until Octobc-r 
that the Urye (Ic'c'ls concentiale of! Yarmouth and 
Low'cstoft. This lisheiy is essenti.illy onu for lull 
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herrinj^s and^ although small numbers of spawning fish 
and spent s are caught^ the bulk of the catclies consists 
nf fish which will become spring spawners. The her- 
rings are of all ages, from fish with three winter rings to 
those with as many as nine or ten, and the samples 
obtained from these shoals point to the older fish being 
the latest migrants. 

The herring fishery of the southern part ol the North 
Sea r^iffers from that of the east ( oast in that it depends 
for Its sureess upon the ])resence ot older and adult fish. 
In this respect it is lik(‘ the fishery in northern waters 
about the vShetlands Hut both these fisheries must 
receive additions from the summer shoals of developing 
fish if they aie to (ontinue in existence, and the 
question of their jiroductivitN cannot be considered 
without referemc to the vounger shoals 

For other waters we have not the same (|uantity of 
data as we have lor the Noith Sea In the Minch and 
off the north-we^t ol Ireland thcTe are spring and 
autumn spawners and summer shoals ot developing fish 
In the Trisli Sea the summer feeding shoals tire lollowed 
by autumn spawners, but tor these watcas, owing to the 
large numbers of herrings with two winter lings found 
m the catches ot 1921, further mvestigaticins are 
rec|uired before* a dt'finite statement c'an lie made as to 
the age when the voung fish join commercial shoals in 
greatest numbers. 

The poor summer fishery of 1920 and its failure m 
1921 can be accounted lor by a shoitage ot fish with 
tliree winter rings and belonging to the year-classes of 
1917 and 1918 [o'r an expl uHition of the poor catchc'S 
from shoals ot adult herrings a c’onsideration ot their 
age composition is necessiiry. Samples examined in 
1919, 1920, 1921, and the spring of 1922, and obtained 
not only from the East .Anglian .shoals but fiom the 
north-west of Irc'land and t*ne north ot Scotland, have 
contained large numbers of fish of the 1913 and 1914 
} ear-classes In all samples the v ear-class of 1915 
has been poorly represented. The year-class of 1916, 
which gave the fairly successful summer fishery of 1919 
when the young fish had then three winter rings, can 
be considered a good but not a ricdi year-class. The 
older herrings have naturally decreased in numbers and 
the samples and catches obtained from shoals of adult 
fish give no indication that a rich year-class of young 
herrings has joined these shoals. 

While a consideration of the age composition of the 
shoals leads to the conclusion that the failure of the 
fishery is due to the relative value of the different year- 
classes it indicates also that the migrations have had 
some effect. Although we know little about the migia- 
tions of the herring, thc-re appears to be no doubt that 
th^ migrations of the fish which have become adult and 
joined spawning .shoals differ from those of the young 
which have not yet spawned. In the spring ol 1921 
comparatively large numbers of young herrings with 
three growth areas on the sc'ales were found as full fish 
among the samples from the north of Scotli\nd and 
the Jirth of E'orth. Further sampling in 1922 has con- 
firmed the finding of the previous year. Now, fish of 
this age' in the spring of the year are those which, ih 
June, July, and August, determine the yield from the 
summer fisher)'. Since large numbers of them had 
spawned in the spring of 1921, and aftcrw'ards would 
migrate adult fish, the summer fishery of that year j 
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was poorer by reason of their absence. The high catches 
made this year from the waters about the Shetlands 
came, in part, from grounds which have been unpro- 
ductive for a number of years, and they point to 
migrations which we know have followed the activity of 
Atlantic waters and herrings reaching maturity at an 
early age. 

The age composition of the adult shoals fished off the 
north-west of Ireland, the north of Scotland, and in the 
I southern North Sea, does not permit of the idea that 
1 the conditions which govern the fishery occur in small 
areas only, A c'onsideralion of the 1904 year-class from 
I data accumulated by Iljort and Lea gives some idea 
of the widespread nature ot the factors whi( h produce 
good vear-classes In the southern waters of the Gulf 
of St. Lawrence the v ear-class of 1903 was found to 
jnedonimate, and that ol 1904 m the northern waters 
ol the Gulf. The same year-class was the mainstay of 
the Norwegian fisher)' for a number of yeais and was 
ri( h in Icelandu' waters The large catches on the east 
coast of Scotland in kjo) can be referred to the 1904 
) ear-class, and so (an the good fisheries of the English 
('hannel in 1909 and 1910. The conditions j>roducmg 
good vear-( lasses extend ov'cr the greater pait of the 
North Atlantic area The clifferem e between the noith- 
west of Ireland fishery and that of the North vSea in 
J90() and 1910 suggests tliat m some )ears, eg 1^05, 
the fiK tors which govern )('ar-( lasses mav move along 
the veest ( (jast ot Iieland towaids tlie North Sea. 'I'he 
age ( omiiosition of the shoals m 1919-1921 mda ates the 
coincidence ot conditions over tliC area north-west ot 
Ireland noith into the North Seal That variations in 
oceanic (irculation may bnng about local changes in 
the fishery would appear from tlie failure of the Ibrth of 
(’l)de fishery, 1904-1920, and that of the west ot the 
Shetlands, 1905-1922 The disappearance of young 
herrings from the Wash jiomts to the same conclusion. 

To say that fluctuations 111 the herimg fishery have 
been observed since the beginning of the fishery is to 
make a statement meajiable of proof but one which is 
extremely piobable The history of the fishery, .so far 
as we know it, consists of a series of fluctuations, and the 
attempts to ac(x»unt tor these have given rise to ('x- 
planations which have varied Irom the conditions of the 
year ot capture to the wickedness of the people. 

However ridiculous some of these old opinions may 
appear, it is only since Norwegiali investigators, Iljort, 
Dahl, and Lea, directed attention to the scales of the 
herring that we have had any definite knowledge ol the 
age composition of some of the herring slioals. Few 
people think of herrings in their lourth )ear as licing of 
greatest importance m our summer shoals ; a still 
smaller number think of the conditions ot the year of 
hatching as being tin* factor which determines good and 
poor y(?ar-cUisses, Evidence recently examined points 
to this view requiring some modification and to the 
possibility that the (.onditions of the year preceding 
hatching are the dominant factor in the production 
of good year-classes Whatever modification may be 
nceclcd for this latest idea will depend on the knowledge 
we hope will be obtained of the lite of the herring before 
it enters the commercial shoals. 

That the conditions preceding hatching are of greatest 
importance is indicated by some of the results obtained 
when this has been taken as a working hypothesis and 
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a period of four years allowed between hydrographic 
phenomena and herring catches. For a period of fifty 
years it has been possible to show' a relation between 
the range of tide at Aberdeen and the productivity of 
the herring fishery of the cast coast of Scotland. The 
curves representing tidal data and herring < at( lies show' 
periods in which they tend to parallelism and to (on- 
vergency, but until this perioda ity is understood and 
can be foreseen the result will be of little use (om- 
mercially. Good )ear-tlasses can be leferred to the 
activities of Atlantic water^ which ha\c been shown b\ 
rettersson to depend upon the periodic \ariation (d 
lunar influence, but mure definite knowledge is re{|uiicd 
as to the time, intensity, and direction ol iinasions ot 
Atlantic water into the North Sea This is jiaitu ularly 
illustrated by the conditions which are held to ha\e 
produced the 11)07 > ear-class, w hic h ga\ e the iic h fishery 
on the east coa.St of Sc utland in 1 9 1 0 '1 he w ide-s])i c-ad 

occurrence of the rich yeai-class of IC904 which was 
found in the Gulf of St. Lawrence and in praiticalK all 
wateis of north-west Lairope suggests that a stiuh of 
the h)drographic conditions ol the- North .Sea alone 
is insufiicienl for a full undeistanding ol the lactois 
which deteimine the wealth ol the different \cai- 
classes. 

Although the production ol goc d \car-classes has the 
greatest influence on the fishc'n in that these \ ear- 
classes give a herring po[)ulation sulTidcnth large to 
yield a .succession of huge I'atches throughout the season, 
or a number oJ sea.sons, the migrations ol the heiiings 
have an efied which is considciable and thev ma\ in 
some cases bring about the loimatic n c»f new fisheiu s or 
the non-existenc c ol othcTS l-’ettersson has shown hc.w 
the giTat Baltic heiring fislierv ol tlie Middle- Ages ( om- 
cidc'd with a maximum activity of Atlantic watem. due 
to the greatest possible tidal inllucmce ol the moi n .ind 
sun, and, also how tlie present Baltic fishc-iy lliu leatcs 
in a period of eighteen to nineteen yeais, 'I'hese Hm tua- 
tions are noticeable chiefly in shoals of adult fish, and. 
in our waters, fur the shoahs off Fast Anglia and the 
winter herrings of tlie east coast of Scotland, thev have 


been found to alternate with those ot thc^Baltic fisherv . 
The composition and nature ol the .shoals about the 
Shetlands this vear point to migrations which have 
followed the most recent invasion ot Atlantic waters, 
with which has coincided the lateness of the appearance 
ol the Northumbciland Julv shoals in 1920 and 1921 
and ol the shoals fishiCcl liiini Vai mouth in September 
1921. Betore we c'an hope to iindcistancl this peiiodic ity 
in migrations and the ditleicme Ircmi »ear to year m 
the ai rival of our sho.ils a mui h more i omprelTensiv e 
knowledge ol the hvdiograjihv ol the Noith Sea and of 
the lactois contioTling the movdueiits of tlie waters ot 
the North Atlantic i.s leiiuirid FuiiIut, the publica- 
tion of the statistics relating, to the fishei) in a foim 
whic'li will allow of their examination as to wheie and 
when the catches weie made is desiiable 

That the poor cpiahtv ot flu- h.emngs and the early 
maturity ol the )oungti veai-c lasses have- coincided 
with one another and with the pieseme ot huge- (|uan- 
tities of Atlantic water cannot be taken as solving the 
problem ol their cjccuirence Ncithei does the poor 
liver vielcl from Noiwcgian cod, which, in some years 
at least, coincided with large- mimbeis ol young fish 
among adult cod and with .Atlanlic water activity, 
throw any fiiither light on what must be regardc-cl as a 
physiological [iioblcm awaiting investigation, and one 
which cannot lu- considered as c\])laincd bv ,i relerencc 
to a possible sc aicity ol cope pc ds 

The problem ol the- Hue tiiatic ns in our heriing fishc-ry 
is not Cine whic h c an be solve d b\ .1 c caisideration of one 
or two isolated set of j^hcncmcn.i 'I hat th.e activitv of 
Atlantic watei has a c'onneMcui with ] eiic dicitv in the 
fisherv and with the jircduction ol goc, cl v car-classes 
suggests a possible way ol apjiroac h It is a problem 
which demands th.e attention not onl} of the zoologist 
and the hvdiogi.iphci but also of the ])h)sic)logist and 
piobablv that ol the astroric mei Luitlier, it mu.st not 
le forgotten that the nun engaged in the fishery and 
the- industries connected tluicwith aie c'oiuerncd more 
about the fluctuations ficiin vcai to vear than those 
whicli aie spread ovgr much longer [leriods. 


The Nebraska Tooth. 

By W r BycraI'T. 


T the meeting of the Zoologu'al Seve letv on Novem- 
ber 7, Prof Elliot Smith exhibitc-d a c'ast of 
the now famous Nebraska tooth, which is regarded 
by American [laheontologists as repieseiitiug a new 
genus and specie.s cjI the liuman race — llespcropithcLit'i 
haroldrooki. This tooth — a “ scrond up])er molai 
—differs, we aie assured, on one hancl from that of 
any known anthropoid apes, and cjn the other from 
any of the primitive tvpes of man yet disco’^ered 
Prof. Elliot Smith is in agiec-ment with this mteipae- 
tation ; and presented fresh evidenc'c in its suppoit, 
furnished him by Prof ffsborn This evidence me hided 
the results of radiographing the tooth, together with 
the teeth of a chimpanzee and Piltdown man. But 
the.se, it must be admittc-d, were unconvincing [uctures, 
since they failed to demonstrate the features they were 
designed to show. 

The teeth of the Piltdown man, it will be remembered, 
showed a large pulp-cavity placed above the level of 
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the alveolar border of tlie jaw, as in modern man ; 
wherein, however, the cavity is smallc'r. But the 
•Piltdown teeth, in this regard, differ as mucli trom the 
teeth ot Nc'andeithal man, wherein the pulp-cavity 
was ot great si/e, and evidently developed at the 
expense of the roots. Sir Aithur Keith has called 
sue h teeth “ taurodont ” They are pec uliar to men 
of the Neanderthal ty[)e. 'I'li" Piltdown teeth, •like 
those of the modern man, are of the “ evnoclont ” 
type This lact, it may be jiredicted, will come to 
have an additional signituanc'c' in the near future. 

Dr A. .Smith Woodward, m the discussion which 
tollowfcl Prol Elliot Smith’s rcmaiks, reaffirnuid his 
original belie! — expressed at the time when the dis- 
•coverv' of the Nebraska tooth was first announced, 
and .set forth in Natukk of June 10 (vol. 109, p. 750) — 
that this tooth was more probably that ol one of the 
primitive, extinct bears (llv.'enarctos), than of some 
primitive member of the primates. Prof. Osborn 
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llii^ suiiL't-ilioii on lilt* j^Toiind ilut “ lln* 
tilth M iiM‘ i> s(t iLindanicnt.il that it is (iillii ult to find 
.m\ siir^lo })oint of a,L;r('fment ’’ l>ut iioni ]Yol. 
Odnirn ^ own ais'ount of this tooth, uhidi appeaiid 
in N \ 1 ( ki of AuLtust 26, p. 281 , It IS .1 no Kss diHii iilt 
in.itttr to diMoxci li;irmon\ hctucan this tooth and 
lh( iMoIais ol an\ ol the priinatis, Iimiil! oi c\tin» t. 
\\ t‘ (<mnot (‘s(ap(‘ th(‘ <on(hl^lon, in short, that the 
(‘MiltiKt ns t'l tliL true (hara(t<‘r ol the \(hraska 
tooth -hns hteii oiiK p.iriK siltid lidoic wv (.in 
(oiisKhr oiiisihc', in posst'-.'.ion ol the wliolc ol the 
(•\i(liii((' It niiist l)c i.niliilK (odip.ind with u'lpni 
t('(th ol 1 1 \ ani.in tos and its nc.ir .dhrs. Kadio- 
f^rajihs ol siK h tioth .ire osscnti.d For llio iiioini'iit 
till iiiaUTial lor sin h <i i onip.iiison is, doiilitlcss, 
liiiiitid lull cNcn tills (an, and must, he t.da'ii into 
amount. We Iriid that I’lol. Oshorn will sec his wav 
to siipph nient the ahh' siiniin.ii \ he L;a\e 11s in N Mt'KL, 
in August last, wlurein hi' ( outlasts the tooth of 


IlesperopithecLis with the ti'cth of chiinpan/ee and 
Pitheianthropus, 1)\ a similar pictorial (_omparison 
lietween this remarkable tooth and the teeth of the 
lossil heals, or .U least a II\oenaretos. 

'I'he extremely worn coikhtion of this tooth compels 
c.iiition m e\ery statement made lomermn^f it: and 
more espei lally on the part ol those who ha\ e ne\er 
sc'-n and handled the aitiial sjiiiimen. 'i'he danyer 
ol doymiatisin,^ on the e\ idcru'e .ilfordeil h\ photo;;ra})hy 
and lasts alone, was Ion ihl_\ illustrated m the (\‘isc of 
the skull ol Filtdown man. Put it is also imperatively 
nei essar\ . m the intiiests ol sdeme, that even remotidv 
jiossihle lelationships should he siaioush' ('xamined. 
It is .ilwass unwise to assume th.it what ottgJtl to he, 
must he W’e ( annot help leehnu; th.at tins applies mtv 
])ertiiientlv in the lase ol the jNehiaska tooth and 
that thereloiL it would he wise at any rate to enter!. on 
the that it may, after all. repiesent one 

ol the Frsidce. msle.id of one of the Ifominul.T. 


Obituary. 


Mrs a 1 ). W.MIl'K. 

'"PlIE announeemenl ol the di'ath on Cktoher 22, at 

si\t\ -three \ears ol aj^e, ol Mrs. Waller, widow' of 
the l.ile Dr A. 1 ) Walh'r, must h.i\(' Ixeii notued 
with r(‘,^ret hy man\ workers in the world of si leime. 
Ahie Mar\ Palmer, whidi was Mrs Waller’s maiden 
name, h.id e.irh aspirations towaids a medii.d lareer, 
iind .liter inatiK ulatiiiL; 111 the Fnixersitv of lamdoii 
she took up hei mede .il (ou,''se.at the T.ondon .Si hool 
oi Medii me, w hi re she hei .line the pujnl ol I h‘ \uyiistus 
W’.illei . thin leituier in plusioioev at the Si hool 
Miss J’.ilmer w.is afipointeil his demonstrator — a post 
whiih she filled with enlhusi.isin flis oiiyinal and 
stimul.itimi lei'tiires were a pme.it ehdiyht to hei, and 
the idationship ol teailur and jiiijiil iijieiied rapidl\ 
into a ( loser one 

1 Iiish.uid and wile had mm h in i ornmon : both eared 
intiaisdy tor edmation and worked throui^hout then 
li\es ioi wh.it they lonsidend its 'best interests Alter 
her marriaae Mis W.ilhr's i hid eoiu'ern was lor hei 
husband’s woik. In all th.it he did she h.ul her pait , 
sheenjoeed the whole teihninue of lahor.itorv woik, 
owniriy apoloyetii .ill\ that even a hit ol “mere’’ 
an.itome never lame amiss to her. 'I’he liouse in 
drove End Ro.ul, whidi soon heeaine sueh a eentre 
lor SI lentifie interests, was sei ured lor the \oiiny^ 
eouple eaiK m their maiiitd lile Jt was an unusual 
household, heim: ‘W once both l.ihoi.atory and home, 
and Its w.ivs were mu otn entional , hut to those 
who lauyht the spirit oi the |)laie, the (harm ol its 
hosnitahtv was 11 ri s^tihle .Ml who i.ired foi si lentilk 
work were well omul there, .ind to the studint who 
.sou;;hl her adviie Mrs W’.dler hei.ime .it onee friend, 
ehampion, and helper. Fori ii;n liiends, distinguished 
and undistineuisheiJ, made Weston Lodi;e their restimr- 
pl.K e w liiau \ isitini; London, and mueh ,L;o()d tidk wais 
heariD'within the walls of the old stud) — ,Rreat wen* 
the elis( ussions, \iyorous the ari^uments, and over all 
debates pla)ed the {gentle liumour of the hostess, 
soltenniR the sometimes mordant wit of her husband. 

Durin^^ the latter years of their lives the eentre 
of interest was transferred, for the Wallers, from 
\\ e>ton Lod^e to the University Laboratory at South 
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Kensington 'i'hat lahoratorv iultilled to <i larj.^e 
e.xtent the jiuijiose lor whuh it was lounded. Many 
will lememhei it as a pl.aee ol Iii'lp, inspiration, and 
fruitful work, .ind it m.iy s.ilely be said that there 
.ire none who ever worked there hut will remember 
with <i('te(.tionate <^ratitude the <>entle woman who 
I a red so ;.;ieatl) for the destinies of the lahoiatory 
and lor the vvelf.ire of e.u h ol its individual workers. 


J.MA lltRDMAN. 

T\ edmational and s( ientifK elides w ieles|jreael svrn- 
p.ithv i'> lelt with Sii William llerdman at the death 
ol Ladv llerdman on \ov ember 7. lli> loss is sh.iu'd 
hv .ill who knew Ladv llerdman, as well as h\ many 
oIIk'I's to whom hei lite and work were both .1 stimulus 
.md a stand. ird L.i(ly llerdman was a dau.uhter ol 
the kite Ml Allied Holt, and vv.is .1 student at Uni- 
veisitv ('olle_L;e, Liveijiool. when .Sir Milh.im llerdman 
was jirolessor of n.ituial history there She yr.iduated 
111 seienieat London Umveisityin i8(;i, with lirst-dass 
honours in phvsies, ,md m tlie follownn^ sear bes anie 
the first juesident ol the Women Students’ Kepre- 
senl.itive Founeil at Livei’jrool She vv.is thus an active 
worker iri the University ( olk^e ol the i it\' belore it 
beiMine the University of T.iverpool in T003 , and 111 
promotin'^ this di'V'doyrment, as well <is since. Lady 
llerdm.in was dosdv assoi lated with her distinj^iiished 
husband The si leiitilk’ world y^ratetully remembers 
how in TQit), m i ommernor.rtion of the death ol their 
brilliant son (leori^e in the battle ol the Somme, they 
(;ave the sum of ro.ooo/. to the umversitv for the 
loiindatn'in ol the tleopu' llerdman (hair ol ya'olo.ay, 
and three year's later lounded .mil indowed the i h.ur 
of oeeanojrraphy in the umversitv In these and 
many other w.ivs, as, for e.xamyile, by devoted servu e 
on the Liver-{)o()l Fducation (’ommittee, ol which she 
was a co-opted member, lady llerdman exercised an 
influence which was .rlvvays benefieial and often more 
far-readunj( than she herself ever eorux'ived. She 
pos.sessed wisdom as well as know'ledge, and the re- 
membrance of her life will long be cherished with 
affection, to console as well as to inspire. 
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Current Topics and Events. 


'PiiL presence of the Prince of Wales at the dinner 
arranged by the Institution of .Aiming h'liginctis and 
the Institution of Mining* and Metalhiigv at the 
Giiildliall, London, on Xo\{'inber ro, gave Royal 
distinction to a nu'nuuabli' occasion in the histoiy of 
applied science in this couiitiy 'I'lie Piincc liiinseK, 
in his tributi' to the* nnning engineer, rcfcired with 
particul.ir approval to tlic amalgamation of the two 
institutions and nmuiilo'd “ i (annol lu'Ip leehng that 
there arc in this countt\ many institutions, stumtilu 
and otheiwise, whuh might do wi'll to follow yoiii 
ex.imple, and, as you ha\e done, group themselvi's 
round a joint siaretariat and hbiaiy, housed in a 
single building” 'J h(' combined m(‘mberslii|) ot tiu 
two institutions is more Ih.m <>300, and tlu' two 
councils ha\e decided to lUMte th(‘ sisicu'-mslitutions 
in the Ilntish Isles and the Dominions to eo-opcuatc' 
with them as ecjual yiartnc'rs m the constitution <»l an 
Kinjun' Council of Alining and Abdalluigic al Engiiu'ci- 
ing Institutions Sii John ('adman, jirc'sident ol the 
Institution of Aiming L'ngineeis, who piesided at the 
dinner and was associated wnth Air .S. J Spealr, pie- 
sident of tlu' Institution of Aiming and Aletalhirgv, in 
refcTrmg to (Ins new body linking up numibeis of the' 
mining jirofession thioughoiit the I'hitish I'lnpite in 
a Loncertc'd eltoit of piac heal achuwement, expressed 
to the American Amliiissador, who was [ueseiit, the' 
hoj)i' that such a seheiiK* would Imd l<i\oui in the' 
United vSt.ites and ullim.itc'ly embrace all Jcni’lish- 
sjKMking mining and metallurgical engmeeis I he* 
imjiortance which the Instil iition of Mining .md 
Aletallurgy attaches to teclinoiogic al education was 
shown by the jirc'seiital 1011 ot tlu‘ gold med.il of the 
nistitutioii to ,Sii Alfied Kecagh, who has pist rc'tired 
from the Kc'c toishij) of the Impcuial Collc'ge of Sc leiu c' 
and 'rcchnologv Sir (hsuge P.('ilb\' w.is simikiib' 
piesenic'd with the nu'clal of the Institution of Mining 
IvngiiU'cTs in rec ognitioii ot his contributions lose icuic e, 
with jiarticular refeicnec lo his leseardics on find , 
i >oth lec ipients had the' honour of reeeu mg t he ineclaU 
fiom the hands ol the' Piiiice ol W'ah's 'I hc‘ sjx ec hes 
at thedmnci were- of a ic-niarkalih' high oi(h‘i,ancI we 
ollei our c ongiatiilatioiis to .ill ^\ho wc'ic* coiicernc'd 
111 making ,11 inngeiiTents lor an (went which not onh' 
maintrimed the dignit\’ of ajipliecl science’ lint .ilso 
will c (inlnbiite in no sin, ill mc’asmc' to its (ontinued 
(lew (‘l()[unent 

1 111 latest lepoits add little to our knowledge' ol 
the’ ('hiliaii eai th(|u.ikn’ excejil to me lease llie esti 
mates of flic loss ol life and^ ol the dcstiiulioii of 
jiroperty d'he tol.il iiumbci ol cle.iths is lor the 
jirc'scnt olliciallv put .it i.Soo, and th.it of the mjuic’d 
at moie than two thoiis.ind d'hc town which seems 
to ha\e sullerc’d most is \'.i11i’imi, hall-w.iv bcdwc'cii 
Cocpiimbo .111(1 ('opiapo .ind .iboiit loit\ miles liom 
the co.ist, where one out of e\(‘ry eight inh.ibit, lilts 
w’as killed Aliich of the dam.igc', espccialh tioiii 
Cocpiimbo to Chanaral (2 |o mile’s nortli of ('oi|niiiibo) 
was cansc'd by the sea-waves I he early and cleaiR 
erroneous rc’port that the depth of the sea iic'ai 
('opiapo had decreased irom 2S00 to 8 () fathoms is 
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now contradicted 'I'lie gieatcsf known uiililt is less 
than pS feet, in \laska dm mg the e.irthciu.ikes ot 
l8c}c) Al de Moulc'ssus dc’ P.dloie, who li.is studied 
the ehstiibution ol the’ ( hili.m (\ii Ihciu.ike’s, de’Inies 
seve’ral U'gioiis along tIu' t 0.1st I he ic’gion ol 
At.ie'ama, ( opi.ipo. .md ('ocpiimbo, to whuh the 
recent eaith(|iiake belongs, 1. oiu’ m^whuh c’.iith- 
(luakc’s arc' lel.itiicly liecpic’ut, though it is less’often 
\isited b\' desti ti\ e- shocks than llu' ic’gioils of 
Aiie.i and lc[ui([u(‘, and ol \ ,iiso, "^aiiti.igo, .md 
('oiua'pe loll All tlirc’c ic'gions .lO’ sitiudc'd in .1 dis- 
tiict of unusii.illv sle’c’p sm l.u c’-gi.idu’nt Oil Anc.r 
lies the' I kiitholomew clc’cp ( 5500 l.ithoms), olt Copi.ipo 
Ihe' Rich. lids d(’e[) (|ioo lathoiiis), ,m«l oil A .dpiiraiso 
the llai’ekel elecj) (joejo l.ithoms) I he oiigin ol the 
recent e.ii tluiu.ikc' may ha\e’ bc’c n lu'.ti the soiitlu’rn 
cud ol the Rich.iids de’c’j) 

I'lil. /'/I'diudl Rti'ir.o is to be c ongi .1 1 ul.i tc'd on the 
Issue* ot its pibilee nunibei It m.i\ well be pioud 
ol ils ic’coid diiiiiig the l.ist till\- \e,iis It h.is taken 
d bio.id \u’w ot its tc’clmu.il liiiu lions and has pub- 
lislu’d iiian\ impoit.mt p.iju is m piiu’ .md applied 
scicllee’ 'I Ins pibik’e iiliilibc i is .i p.i t tie iilai I\ in- 
tere’sting oiic’, ,is the' aitu Ic s .irc’ w ul L n moie w ith .111 
e\c’ to the fiituie th.m the* p.ist Me’etiici.ms rc’g.iid 
<1 e heap unit of I'lc'ctiie it V .is Hie most essential i.iw 
male’iial for the’ eouiiti v 1 he re aic’ eiidle’ss dutu's 
which elecliic powe’r*('.ni jicilorm, not onlv m oui 
homes .md f.icloric’s but on 0111 i,iilw,i\s .ind m nniu’s 
It IS possible’ Hull Hie achent ot the’ Iheimionu \al\(’ 
m.iv le.id lo the scrapping ol Hie Ic’k phone sistc-m 
ol the’ countrv M.i|or IJiinc's, Hu' haigme’ci -m ( hief 
of the Post Oilicc'. looks foiw.nd (o Hio j)ov,sibiht v of 
an (’iitirc' change' in oni nu Hiods ol telc’gi 
'I’elc'grams c.in bc’ dcsp.ih hed l)\ the’ photogi.i|)hic 
me. ms ahcwnlv shown to Ih* leasiblc foi flu. tr.nis- 
mission (_)l (li.iwmgs .md jihotographs 'Ihc'sc' mes- 
s.iges would b(’ ( luitgc’d b\ the .iic.i of the ji.ipei 
occupied by the (c'lc'gt.mi .iml not by the numbc'i of 
wc)i(ls 'I hc’ recc’i\c'd telc’gi.mi would be' .1 f.n simile 
ot the’ origin, il .md nc’ithc’i eoiiiilmg of words noi 
coriectioiis wcnild be’ r(’c[uned Sending te’Ic’gr.mis 
would be’ .ilinosi .is smi[)i(’ as sending letleis, .md 
would bc' much epneke’r and less coslK Hum at 
•picsc’iit Mic' .ulvantages of ele’c tnc lu'.itmg .tic’ also 
c’lnpluisised When thiss\st(m is .idopted chimne’\s 
in buildings can be* dispe'nseel with, liicjilace luinish- 
nigs will be unnc'e ess.iiy, and tlu' inlc't .md outlet 
wntilatcJis on the' floor and ceiling ot the room^will 
gi\ e the' occii]).mt .I be’ttei eontioloxei Ihc’ an su]>pl\. 

Ini wolds “ l.c'af PutuK’s” lee.ill Hu’ inge’iiious 
.irrangc’inc’nts ol presse’d seawc’c’ds, shc’IIs, .md the like* 
still to be found .idornmg the w.dls ol nu^dest dwell- 
ings in the country 1 he* work exhibited 1 ^’ All 
W I King at n.S New Hoiid Street is of ;i \ei\' 
•dillc'rc’iit oidc'r, and ch.dicnge's the’ .ittentioii .dike ol 
the m.m of science .md the’ lc)\ ei of ait. \s the 
botanist turns from the plant m.ileii.ds cmjiloycd to 
the linislu'd product, he c.mnot but marvel .it the 
delicacy caf jieiception rc'([iure’(l 111 the selection of the’ 
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fottnci and t’le dc}j[rcc* of technical skill shown in 
elaboiatiii*,' an entirely original technique. Some of 
the work dates from twenty years back and .suggests 
problems to the jilant physiologist on the stability of 
vcg(‘table pigments m i elation to light and other 
exic'inal conditions Si'cn at a little tlistance, the 
])i(tures might be mistaken for oil paintings .\ctu- 
ally, tlie nK'dium conslst^ of plant mateiial— leaves, 
jietals, and other tissues selected with mmh skill 
and exjiosed to bright sunshine after drMtig The 
material so picp.ired is tieatcd .is would be the colours 
on a palette, .ind b} its nsi* in tins way Mi King 
has achieved remaikable results '1 he " I )antt‘ bust ” 
(Naples] and tlu“ " Virgin ” (aftei lieinardmo Luini) 
alford ])ioof of the ti-chmcal skill oi the craftsman 
The original works, especialh the landscapes entitled 
“ Spring,” ” lieech Trees in \utnmn,” and others, 
proNide evidcMice ot real artistic ability as well as 
masteiy of a most icmarkablc' jilastic medium 

1 )k C^RAVLi V, thc‘ siijHUintcmdent, seems detcu- 
mincd to make the' (iovc-inment Museum, M.'idi.is, 
used by the local schools lie h.is .itt.ichc'd the 
scieiitdic and popular name's m \aiioiis a ernacular.s 
to the tiees in the' compound , he has started a 
herbarium of the' iloia ol Madi.is city, also with 
vc'rmicular names, as a guide and eiis.imple to the 
schools , he has had a rescaich student ot the Univcr- 
bityof Madras woiking on the* local fauna with special 
rc'fcience to groups hkc'ly to be' usc'lul tor nature' 
btiidy (bugs are s])tcially uu'i.itioned) . and he' has 
arranged loi demonstrations both to teachers .incl to 
students Alas ' Madras does not icspond as it 
ouglit . one out ot the* ioiii demoiistr.itions to 
teachers hidc'cl because no teac lic'rs tninc'd up, and 
of the 2221 anticipated studc'iits only <150 attended 
Ibit Dr (Irasc'ly goes on collecting the loc al spc'Ciniens, 
and his sub-hbraiian has at anv late found matlei 
for .1 chapter on ‘'Museums and I ibr.uics ” con- 
tributed to .1 work on ” d'eaclmig in Indian Jclc'- 
mentaiv Sc bools ” \11 of w’luc if and much mc)ic' we 

leain from tlie Jveport entitled (> () No 885 

IJR J (' \\ iLi-is has published in the Xaiditiilh 
Criitiov foi October a statement cd his h\])o1hc'sis ol 
” Age and Area,” in its bearing on the c-volutioii ot 
species It will be lememberc'd that the subject was 
introduced by him at the* recent mec-ting m Hull of« 
the British Association, where' it nic't with somewhat 
sc'vcre criticism In the' juc'sc'iit article the author 
avers that Darwin's tlu'orv of n. dural selection ‘ has 
recc'ivc'd so severe' a shake' that it is no longer a name' 
to cronjuie with ” It is nn.iblc', loi example, to ex- 
plain the distribution of the Cc-vkui species cjf the 
gc'uus Coleus (nettlc'-geianiiim] 'J'he visible struc- 
tural clifterc'nces between the species of wide' ami 
those of ic'stnctc'd distribution cannot possibly make 
any A ffere'nc.e of advantage car disadvantage tfi then- 
possessor d'he Controlling principle, according to 
Di Wilhs, IS that “widely-spread species .ire in* 
general the oldest and first evolv'^ed, very local species 
the youngest and last evolved ” Moreovei, the area 
occupic'd by a gioup of genera corresponds loughly 
with the number of species in each genus of the 
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group. It follows that the number of species in a 
genus should also show an increase with its age. 
Opinions will differ as to the importance to be assigned 
to the factors suggested by Dr Willis ; it cannot, 
howevc'r, c.scape notice that while he alleges that it 
would be “ wiser to abandon natural selection ” as 
the general pnncijde that has guided evolution, he 
yet allows that “ nothing can come into lasting 
('xisteiu'c ” without its permission 

Tiir opening remarks of Prof (' H. Dcsch m his 
Strcalfeild Mc'inorial Lecture delivered at hinsbnry 
'rc'chmc^al ('olk'ge on November 2, on the subject 
of “ 'I'he MeLalluigic.il ('hemist,” emphasised the 
value of trained chemists m the held of metallurgical 
and chemical incliistry to conltol and guide these 
indnstnes Prof Dcscli asset fed that the basis c:)f 
tlie Ir, lining for a mctallnigical chemist should be 
mathematics, physics, .uul chcimstiy, and specialised 
work should not be c'nfeied njxm at too early a stage, 
('henucal knowledge and manipulative skill isn'cpiired, 
for evanijiU', tor the analysis of alloys and modern 
high-spc'c'd steels, while* training in physical chemistry 
and physics is rc<imsile for .1 proper interpretation 
of the ic'sults of c'x.iniiiiations of physical projierties, 
tor example, of alloys as shown by X ia3" analyses. 
'Ihc'ie IS also need for eiigmcM'rmg knowledge for 
call) mg out laige-scale metalluigical operations, 
such as the* study of iatignc and also m oic extrac- 
tion Prob.ibly the* best results can be obtainc'd by 
tlu' co-opeiation ol chemist and c'ngineer both with 
a cc'rtam amount of training in common Prof 
Dc'sch also ic'fc'iied to the imiHutancc' to tlie iiu'tal- 
hirgic.nl indusliies ot fuithc'r work on refr.ic lory 
inatc'iials Anotliei matter awaiting immediate at- 
tention IS c'conomy m tlu* utihs.ition of liit'l and 
other natutal lesourccs Secrecy and rule-ol-thiimb 
methods have completelv il]sap])earc(l from the steel 
mdustrv, and c o-opc'i'ation bc'twcen tlic scic'ntihc 
advisc'is, to tlu' advantage ol the whole industry, 
has takc'ii its place* 

On November 15, Prof A P J ainic, imitcssor of 
chemistrv to tlu* Kc)v-al Acadi'inv, dc'livnc'd a lectUK* 
at tlu* Vcadc'iiiy on “ 1 he Prc-sei \ ation .ind Cleaning 
of Pic tines’’ Ho jHunted out that the ([uestion of 
the jirc'serv .it ion and cleaning ot putiires is not a 
purely scieiitilic one, l)ut involves cc'itam a'sthetic 
considc'ialions, .\nd he suggested that there has been 
sonic' ccnifiisioii of thonglit on the whole subject 
A picture might have cc'it.ain llakc's of jiaint oh it, 
and \et be otherwise in good condition, and in such 
a ease it would prob.ably be considc'ied neccssar> to 
restore the absent pignu'iit Heie, howc'ver, we get 
upon purely .'esthetic gioiind as to wbc'thcr such a 
restoration is justifiable In order that the gcnc-ral 
appearance of the picture conveyed to the cjbserver 
what the artist intended, it is nc-cessary to replace 
the defective part, but from the jiomt of view of the 
minute and careful studen't of the jneture*, it is essential 
that such leplacemciil should be known Ihis dilh- 
ciilty can be overcome by taking photogiaphs of 
the picture before repair, so as to put on reemrd 
what IS the work of the master and what is the work 
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of tlie restorer. While not prepared to give a final 
opinion as to the safest methods of cleaning, Prof. 
I,aune suggested that where alcohol is used castor-oil 
should be laid on the surface with a soft brush, and 
then a mixture of castor-oil and alcohol dabbed on 
with a soft brush, and removed by diluting with 
turpentine and .sopping up with a largi* dry brush 
Where ahohol is not a snllicicntly poweiful .sohimt 
copaiba balsam emulsified wath ammonia might bi' 
used, a preparation of copaiba balsam thinned with a 
little turpentine being laid on tlu' surf.u e first 11 any 
friction i.s to be applied it should be done with a soft 
rubber point, and at e\('ry stage examined under a 
powerful magnifying glass Mo important jniblu pic- 
ture should be (leaned until it lias Iktii aiithoiised 
by a committee of cxpi'rts, and tlu' chsmer himself 
should be iiresent and explain exactly what he is 
g(.)ing to do, wdiile everything lie docs should b<^ under 
the direct siipetvision of the head of the Public (hilleiy 

'fiiE next Congress of the Koyal Samt.uw Institute 
will be held at Hull on July jo-vCugust p lo-h In 
invitation ol the Mayor and Town Couiu il 

The Huxley Memoiial Lei t me aimomiKsl for de- 
livery by Prof M Houle at the Royal Anthropologu al 
Institute on Tuesday, MovcmlxT 28, has Ixs'ii post- 
poned through the ill-hcalth of the leituiei and his 
conseipu'ut absinu'c from this ('oimtrv 

Applicajions are m\it('d for the (H)\einm(.nt 
Giant for Scientitic Investigations foi the \eiir lo-M 
Th(‘y must be leceived at th<' ollicc's of tlu' Ro\al 
Society, Hurhngton House, Pucadillv, W i, by, at 
latest, January i, <m forms obtain. ible fiom the 
cleik to the Government (mant Committi'c 

Nuhce is givam by the t hemu al So* udy that tlu' 
latest date for the leci'ipt of appluations foi gi.uits 
fiom the Keseaich hiind of the Society is l-'iida\. 
Hecember i The appluations must bc' rnadi' ujion 
forms obtainable from the Assistant Sccict.iry, 

( hemic. il Society, Hnrlmgloii 1 louse, \\ 1 

The Hon Sii (diaries A P.irsons h.is conseiitc'd to 
deliver the second Joule meniori.il lea Inn' at the* 
Manehestc'r Litc'raiy and Philcfsophical Sociel\’s 
house' on d'nesd.iy, Decc'mber 5, at 4 cm Idu' title' 
of the lectuic' will be “ I'hc Rise' of ^Motive Powc'r and 
the Work of Joule' ” flic dinner, m lionoiii ol the 
Iccturc'r, will lie held the same* ('\enyig .it 7 cm 

Ik our obitiiar\ notice of I’lof Miefiu' Smith 
(November 4, p hio), the mitiatue m the e'st.iblisli 
ment of the mountain obse'i\.itoi\ ne.ir Kod.ukaiial 
w\is ase.nlx'd to him Mr J' • I'awce'tt wutes tli.it it 
was reallv due to Ins jiredeccssm', Mi W ■ Pogsoii, 
who liad this jiroject miieli al heart, but his pie- 
maturc death iircvente'd him from seeing its le.disa- 
tion. 

The eleventh International Physiological ('ongri'ss 
will be held m Edinburgh *011 Julv 23-27, i<i2t I he 
following officers for the meeting have bei'ii elec led . 
President, Sir Edward Sliarpcy tSehafer , tiensuiei. 
Prof. A R. Cushny ; secretaries, PnM G Barger 
and Prof. J. C. Mo,akins ; assi.stant secretary. Miss 
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Dorothy Charlton r'mtlie'r particijlars can be' 
obtained from the assistant sc'ire'taiy at the Dep.nl- 
ment of Physiology, d he Unnersity, Edinburgh 

At the annual general mi'i'lmg ol the London 
M.itheinatical Societ\' on Novi'inbc'r c), tlu' following 
officers and niembc'is ol e oime il wc'ie elee.tcd -- 
J^vcsnirtit . Piol \V 11 Young, ]' uc - Pii’sKlrnts 
Mr A L. Dixon, Prof A It jolhlle', and Mr H \V 
Richmond, Tmismc/ Dr .A ]‘l W^'stern , ^Sren- 
tayirs • Prof G II H.irdy .inel Piof G M Watse.m . 
Other ]\li'mhcrs of foioK il Mi | h' ('.impbcll, I'rol 
I. N G Lilon, Piof H Hilton, Miss H Hudson, 
Ml J E Littlewooel, Prof A E H Love, Mr 
E A Milne, Mr L J Memle ll. .end Mr L' B Pidduck 

A ( OKiEKi Kc:i' in classieal .in li.e-ology will be held 
at Oxloid, with the santlioii of the committee lor 
Classieal Archaology, m the AshnioU'an Mnseiim, on 
januaiv 1*12^ 1 lu're will be lee lines, discus- 

sions, ,111(1 demonstrations eoncc'imiig Gicek .ind 
Rom. in monuments ,ind anti(]uiLi(’s '1 he conference, 
wliicli IS intended mainly for those e'ngaged m teach- 
ing, will t.ike place' only il .1 s.dist.u tory mimbc'r of 
appluations fear mcinlx’rship is receuecl by the Hon 
SccK't.iry, Mr Stanley C.isson, Ne'w College, Oxford, 
be'foie the end of this month 

Bv tlio will ol Mr W II Hudson, who died on 
August 18 List at the age of e'lglity \e',us, the n'sidue 
of Ills jiropi'ity, more tli.m 7500/ , is beeiuenthed to 
the Roy.d Societv for the' Piolc'ction ol Birds "to be* 
usc'd c'xdusivelv lor Mi* [niiposi' of piociirmg and 
printing Ic'.iflc'ts and shoit pamplilcis suitable for the' 
reading ol eliildreii m xill.igc' schools each is to 

be ilhisti.ite'd with a colourc'd figiite of a bird, tlu' 
writing IS to be' not so mfich ‘ ediie .ilive- ’ or ‘ inform. 1- 
' as ‘ .nice dotal 

'fill. Inshlutioii of Naval Aie liite'e Is is otte'iing the 
lollowmg schol.iislniis lor e omiX'litmu m i(}23 — In 
iMv.il archilceture - Maite'll (ly)/ jii'i- annum), Haw- 
thorn Lc'she (150/* pel annum), \ ickers (150/ pe'r 
annum), John S.umiel White' (100/ ]K'r annum), 
Demny (75,/ i)cr .iiiiium) , and m m.inne engineering 
— LiehaiiLsem Westg.iith (170/ pei .innum), Deniu 
(75/ pet .ummn) 'flie •alml.nships are' optn to 
British apprentices or sindeiils, .uid are' tenable foi 
tliiee ycMis at the lollowmg institutions the' Um- 
•\crsnics of Glasgow. Durham ( \rmstiong College), 
.111(1 Livc'rpool, the' Rov.d Naval < ollege (Gre'cnwieh) , 
.md the' C1I3 and Guilds (Engmcci mg) ( olle'ge, J.on- 
don hull paiticul.ir'-i ni.iv be' ohl.iiiu'd fuam the 
Si'Cictarv , Institulioii of N.iv.d Xuliilccts, 5 Adclphi 
dt'ri.icc, l.oiidoii, W' ( - 

Till' October number ol the' Journal of the Royal 
Photographic Scuictv is a speci.d ('xlnbitiem number 
It me hides the acldrc'ss given by Mi Solomon J. 
Solon^on when he opened the Society’s* exh4bition, 
de'sciiptivc' notices of the various sections, and re'- 
, prodiu turns of about thiilv of the cxhibit.s, several 
of which are Irom the natmal history and scientific 
seclunis It foi ms a distnutly valuable and interest- 
ing addition to the cal.ilogue, wdiich also contains 
several reproductions 
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'FhI', l.itfsOi atalogiK* of socond-liaml bcKiks ottered 
for sale 1 )V Afr I*' Kdwaids, 8^} High Street, Maryle- 
hoiie. \V I, IS No 4^7 (November). It gives the 
titles, and m many cases descriptions, of upwards of 
8(j() volumes on oiiental matters, mainly Chinese* and 
J.ipaiK'se 

Till' old-estabhshed turns ot instiument-makers. 
1 Cooke and ,^ons, Idd , ed Ivondon, \oik, and Cape 
loun- and Tronghton and Simms, Ltd, of Lomlon 
and Charlton, have* amalgamated, ami the pnnt busi- 
ness will be eondiicti'd under tlif u.nne of Cooki*, 
Tronghton and Simms, Ltd 

Wr. have received ftom Mi'Ssts A (iallenkamp and 
Co , Ltd , of ly and 21 Siin Stieet, L'msburv Sipiare, 
London, L C 2, Part 1 ot the seventh (‘dition ol their 


catalogue of general chemical apparatus, including 
balances and weigfits. In addition to the ordinary 
requirements of the chemical laboratory, the catalogue 
includes some special feature's such as l\tellor's porosity 
apparatus and a si'nes of'vacunm drying ovens 

'I'm: “ C'ollected Scicntilic Papeis ” by the late 
I)i John Alt ken, the hnal sheets of which were 
passed for press by Dr C (.1 Knott just before his 
(h'ath, \\ ill shell tly be published by t he ('ambridgi* Uni- 
veisity J^iess The volume will contain a biogr.iphical 
sketch of th(' author “ 'Phi' 'Pheory of Spectra and 
\tomic ('onstitutions," by Prof Niels P)ohr, will also 
be published by the Press m tlu' near liituie. It 
IS based on lectures delivered m Cambiidge and deals, 
with the application of the quantum theoiy to piob- 
I lems of atomic, sti lu turi'. 


Our Astronomical Column. 


Pm, Li OMi) Mr 1 1 OK Snow I K Mr \V h' Di'iumig 
wiites that " 'Plu' nights of Xovi'inber 13 ,ind 15 
were alone suitable tor obst'ivatiou <it the jii'iiod c)l 
the Leonid disjil.iv tins vi'ar. .nid vety tew iiieteois 
appeared Mr J P M Pri'iitu e w.it( lied the heav ens 
on the night of Novemlx'r 15 between 5 15 and 12 45 
and rc'iorded only j \ ineteois dm mg the seven hours, 
of wliuh three wen* Li'oiiids At Prislol tlu* skv' 
was vv<itihed at a later honi, but only om* Lc'onid 
was seen betwei'u 13'* and 1 j'' 15"', afti'r whuh 

obsi'rvations wen* disiontmiicd Mr Pii'iitice noticed 
several minor shox.eis of which radiant points at 
41" I 20A 12 +21', 53' m' 3 and 55' i.S|" were 

the most lU lively pronouiicc'd ” 'Phe shower of 
Lec:)nicls was not espi'cted to be abundant this V'ear, 
as the* pari'iit comet (r8()() 1) will not return until 
It soinetiim's happens, liowivc'r, that a 
mocleratelv active dis]>l.iv Ml Li'oinds ociuis when 
the comet is far rc'inoved Irom jit'nlu hon, as m 187(1 
and 1888 


Mi h' K Seagrav e has c oinpiited the two following 
oibils ot ( oineL Pons-W'mnec ki' from obsi'rvations 
made lesjiectiv c-lv' bc-loie and altei jienlu'hon passage 
in i<i2i 


T - lg2T Jiini' 12 9185 
(0 170 ’ 17' 18" 

12 := mS" (>' 2<)" 
i 18^ 54' j/' 
log (/ -- 0017 172 

fL 502 " 888 

Period --2183 (j d<i) s 


June' 12 (12 7() 
[70 ' 1'/ 50" 
()8‘’ 8^ !(/' 
18" 5 ^>' .cC 

o o r 740(j 

587" 181 

2207'i days 


'Phc' iic'vt jieiihc-lion jiassage will be m June 11)27. 
'Phe conditions will be v c-ry snnilar to those m ic)2i, 
but the appioach to tlu* e.irth will jirobably b(' 
closer, seaich should ag.iin bi' made for meteois. 
in that >eai, since thc'se an* c'vidcaitly spread taiily 
widc'lv'’ .iromid the comet’s oibit '1 In* jK'rtnrbatioiis 
in th(' presc'iit n'volution aie small, tln're being no 
apjno.ic h to I upiter 


Co.Ml'.r Nolls paade’s (’oniet, i()22 <, was 

observed at ( op( iihagen on \ovc-mber .md at 
( ambridgi' bv Mr (j Meitoii, using the* Noitluimber- 
land Ivcpialoiial, on Novamber Ti It has a lairly 
derimte nucleus 10" to 20" 111 di.imctei, and a coma 
i'/ in diamet('r 1 he stellai magnitude is variously 
cstim.ited .it o and 105. the loinici being probably 
iicarc'r the truth 1 In' biightncss is slowly dimmish- 
ing, but tin' comet should be observable* for some* 
months the lollowing oibit is from obsi*rv .itions 


on October I'l, 28, Novciiibc*! 11 
'P i()22 ( >( t 27 252 

w ll8''|t) 

i 51'’ 22' J 1 

log q -0 55118 

Kenr.MEKis nuc (iRfexwich 

M 1 

Miomoii 1 



li 



]('« a 

Xov' 23 

21 

T5 52 27 20' 

0 +579 

0 5150 

29 

21 

25 50 20 20 

5 59 ’, 

0 5222 

Dec 5 

21 

33 ib 25 21 

0 g)<).S 

0 52(>7 

7 

21 

4 s 39 2^ 20 

0 y,r5 

077 

11 

21 

55 35 21 5t 

0 50|5 

0 5400 

15- 

22 

5 27 22 4J 

o' 30(>3 

<>•35.19 


The comet is well jilaced 111 tlu* evi*mng sky, higli* 
up in the south-west, it is visible m moderate- 
telescopes 'Phc* above p.ith begins 3'" S K of c'Cygni, 
and ends 3" S ot ^ Pegi’si It is important to observx* 
It as long as possible, m order to detect any deviation 
from a parabola 
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Kri'oui or im Pvki-. Ouslicv aiokv inm i()2i — 
'Mils rc'poit shows that in spite ol dillic nltn-s c.uised 
b\ the* w.ir thc‘ic* is (piite a huge output ol work, 
'the observations for thri'i* impoitant stai latrilogues 
have been compietc-d, n.inu'ly, (i) The SLip})lc'mentai v 
catalogue ol Lalande stars, (2) tiiat of 13,000 fhu/cs 
d(' icpcn ol the Pans /one, (3) that of jooo tnnda- 
meutal stars , thc) will be* juiblishccl m a few 5X'ars 
'Pin* work on the Astn^igiajihu, ( hart is ajiproachmg 
comjilc'tion , till* 23C)C) copfu'r jdati's, 2() 2 b mm, 
will be carefulfy stoied, .is it is suggestc-d tliat they 
may form a jniceless icccnd of the* state of the lu aveiis 
in an age long qltci the* ji.ijiei c ojnes liavi* jicnshed 
It IS liojK-d tli.it the Pans Astrogr.iphu C'atalogue will 
lie coru])let(‘cl m four or liv e }c‘.irs 

It IS noted th.it M Kias.sowski of V'.usovio lias 
undert.iken the* c.ih illation of tlu* jierturb.itions of 
(bacobmi’s ('omet jS(»b V whii h is e\j)(‘cted e.iil)' next 
year 

h'lill (fc'l.iils arc* given of the system of 'J line signals, 
whuh aie undc‘r the direction ol M Pigourdan 
M H.imy has bec-n mvTstigating the dilliaction of 
tlu* images of sl.irs and hopes to apply his results to 
obt.im an mqirovc'd diameter ol the snn. 

Photograjrhy of stars by the extienu* led rav'S has 
been carried out experiinentally, and it is pioposed 
to continue tins work on i\Iont Idanc. The aim is to 
.study the possibilities of daylight star photography. 
'I'he rejiort also deals with spectroscopic work on bright 
stars, the sun and chromosphere, and several stars hav e 
been pliotographed in three colouis with colour screens. 
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Pottery-making on the IkuE Nile --I n Sudau 
Note') and Nrcords, Apnl-Jiil)’, 1022, Mr H A 
Macmichacl contributes report, illustrated by 
sketches, of potlery-makin* on the l^lue Nile 1 he 
\esscls of which the maniilac fare is desuibed are tlie 
Buyma or ])ots for carrying and storing uatei. and 
the water-j.irs used for the Sagun or water-wlieeK 
Hie implements used are a roughly smoothed lumpol 
stone the si/e and shape of a pemn bun, and an 
oblong, .slightly tonca\e. lut'r sliell,' whuh. if un- 
procurable, can be replaced by a fragment of dry 
water-melon husk With these the lump of elav is 
kneaded with donkey’s thing, is beattm into shape, 
rind smc^olhed the industry of making the Sagia 
jais IS not originally found m the Sudan, but is rather 
Nubian and iiverain. 

iMMIGRANl GroUI’S IN AmI'RICA —111 tile Scieiilifit 
Monthly for No\ ember, Prof Kimball \hning disc usses 
the results of applying intclligeiu e tests to various 
iinmigtanl groups m Amerua lie points out th.it 
whereas up to the yi-ar iSHz tin- highest iKueentage 
of immigrants ( ame from the Pritish Isles and 
Noithein and Western luiiope, ol recent veais a 
compltdc' change' has taken jilace, the highest 
percentagi' now being Irom Southein and l‘'ast<in 
Kuiope This change, he tonsKh'rs, is ol the gieati'st 
importaiue for the futuie of Ameiua If the moie 
recent additions to Ameiica aie ol a less intc'lhgeiit 
stock than the' eailic'r inhabitants, then thc' lon- 
set|uc'nces will be seiious loi tlu' futiiic' In order to 
test intelligence', the w'nter iisc'd the' already wc'll- 
known Ameiic.m \imy tests, modilied to suit tli.' 
childieii he was tc'stmg, and he also consich'red the' 
work of otheis stndving lacial diltc'remes by like 
methods \s a lesnlt ot a vciy careful study he 
bungs foiward evidc'nc c' to show' that the' mtelligc'iK e 
of thc'se bouthein Ivuiopean stocks is \ei\ much 
lower than that ol the' eitlui stenks If that is so. 
then the' continued dilution of the oiiginal, moic' 
intelligent, stoe ks liy thc'se mleiiorones will SCI lotislv 
allect the' avc'iage mte'lligenrc' ot the population of 
the coimtrv As a piaetieal dc'diic tion, it is nigecl 
that theic' must be ,l eompletc' eliangc m public 
opinion on tlu' elc'siiability ot l.irgc' numbi'is of 
nnmigiants, and sc'c euidlv , that immigration must 
hc' controlleci ui the interests of the national welkiu', 
new-conic'is not being allowi'd to entc'i milc'ss they 
can lead a ceit.iin standard m mte-lligence tc'sls 

New Anivkcik. Hri 1 i r.i -Si ars I he ( ijihmioicls 
( ollected by thc A^istialasian \ntaictic I-Njic'cliticjn 
( I cii I Tcji^), undc'r the le.ide rshiji ol Sir Douglas 
Afawson, aic' the sul)]C'Ct of a memon In I’lof K 
Keachlc'r, ed Lyons, illustiated by toy cpiaito j>Iatcs, 
crowded (mdc'C'd ov e-r-e row ek'd) >>ith excellent photo- 
gra])hs by the author (Svdni'}' ]c»hn Spence' 
Pj u e los Hd ) I here' aie 3/ sjiec ic's, ol which 

10 ate new, and thrc'e ot'thi' latter seive .is 
type's ol thico new genera— ( t^ihiospartc' .iiid Ophio- 
ekmc's among the Ophiae anthida-, and 0 ])Jiioccics, 
which is mtermc'diate betwec'ii Upluolepis .nicl 
t t])hiop]e.)Lus m the' ( )]^hiolepiclici.e (Jphioiipa also 
ajipear.s to be a new' gcneiic: name, unless, mclc'i'd. 
Prof fxoc'hlc'i s rc'jiort on the' ( )])hmioicls collc'cle'd 

011 the Philippmc's by the' AUxihoss was publislu'd 
bc'fcare; this one Some nmj spc'c ic's ])re*yicms|\ knowm 
fiom the Antarctic or sub-Antarctic h.ive then 
horizontal and bathymetric limits considerably 
extended Astcronyx hveni and 1 Itmmlophiuui 
irrorata, being now found m the Antarctic, may 
claim to be absolutely e.osmopolitan spc'cics The 
latter was dredged a*t a depth ol 1800 fathoms along 
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with a new Astroclia and Ophumnt^iuni piattifin, 
which last was ptev'ioiisly known from great depths 
m thc Atlantic and Indian Oce.ins W hen .so much 
IS acleh'd to our knowledge' from onl\ louitc-en stations, 
we lealise how much then' must be slid to leant 
\\c' may, howevei, hope tha( (lu' numbei of recent 
ophiuroid gc'tiera w-ill not be gicallv mcu'asecl 

"Ixsuiix” VM) MIL ( )\l|) \ 1 ION 01^ Sl’C.AR 1 he 

c'xpermic'nts of \’on Mc'himg and Minkovski in rX8cj 
showc'cl th.it in the' .ibsc-ncc- cd ilu' " Isic'ts ot L.ingei- 
li.ins ” of Ihc' jianc^ii'.is, sug.ii was imperfc'ctly utilised 
by dogs, lliiis Ic'admg to the' coiicliticm known .is 
di.ilietes melhtus An mleinal scciclicui w.is iifitui- 
.illy' supposc'd to be ic sponsible', but extracts ot the 
paiicrc'.is weic' foniid to have' hi Ik' oi no c.ijvacity 
of leplacmg the islet tissue' It seems th.it some 

c oiistitui'iit ol the whole jmiu i c'.is, peih.ips ti\|')sm, 
clc'slrovs the' iiitc'in.il sc'cielion It occiiried to J)i 
Ikinlmg ol Jauiclon, Ont.uio, th.il il use wi'ic' made 
of glands in which fl.i' oidinaiv secic'tmg tissue' had 
dc'gc'neiatc'cl ,is ,i lesult of tv mg I he duct, this destruc- 
tion might not occur Accoiclmglv, an.ingement.s 
wc'rc' ni.ide by which Panting, m (on|unction with 
a group ol workeis m Piol M.ic Ic'od’s l.iboiatory 
.it loronto, mvc'stig.itc'd the i|uestion I he ii'siilts 
h.ive bc'cn jnibhsi.ed m .1 sc'i ic s ot jiapc'is m the' 
J tans l\\>v Stir of (.anada, Ihc' I tint foutti of 
/ V/ vs/(»/(S'i', anci c'lsc'w he 1 e, u in lei t hi' 11.1 mc's of Panting, 
Pest, .Macleod, ( ollij), .ind otheis Active' extrac'ts 
weie obtamc'd m the w.iy mentioned, .mil Im.illy 
.1 method w.is disc.ov eied by which thc'V' could be got 
from oidm.iiy ii.incic'as, bv thi- use ot alcohol, in a 
loim suitable lor hvjxiili'i mu inieilion '1 hc' jiro- 
]iai<ition h.is been naiiic'd ' insulin ” It h.is the' 
])iopc'itic's ol me ic'cisiiig Ihi' c onsiiniption of sugar 
by the' tissue's .iiul inclnectlv lh.it ot hit, which is 
iiKompletelv burnc'd 111 the .ibseiue of the' oxidation 
ol siig.ir 'I 111' c one c'litiation ot sug.ii in tlic' blood, 
both ot norm.il ami ol cl 1.1 net u ,1111111,1 Is, is thus 1 ediic eel 
I hat it IS Iniinccl is show 11 bv the use ol the r.itio 
bi'twec'ii the c. 11 bon dio\iclc' expiic'd ,mcl the oxygi'ii 
t.d'c'ii m, .is .ilso bv diiect cxpeiinic'nis on tlie excised 
hi .11 1 I hc' toxic c'llc'i ts of the luodiic ts of me omplete 
oxid.ition of hit disajijic'.ii \n impoilant lU'w fact 
is that the' blood sugai of noim.il anmi.ils can bc' 
tediiced to .1 low level, and when tins is leached 
vai lolls abnoim.il svmptoms .ipju'.ir, esjK'cially in 
till' iic'ivoiis svstc'iu 111 the' labbit, .itf.uks of con- 
vulsions tinallv le.id to de.ith All thc'se results can 
be .ibolislii'd immc'di.itely by giving glucose In- 
sulin IS .ilso e'ttc'c tive m ili.ibc'tc's in man, but repeated 
mjc'ctions .irc' iiecessaiv miui' tlic' etfc'c t of one dose 
•lasts onlv .iliout twelve houis, .iiul I'.ic h individual 
dose must not bc' so huge' .is to bung .ibout thc low 
le'vc'l ot blood sug.ir .ibovc- mciUioni'd 

X’isij'.iLi i V AS V Sic.x 01 coviixi. Rain — Ivxcep- 
tional Msibilitv .IS .1 sign of coming i.un is discussed 
111 the' M I tetOtiltigu at Maga:iiii' tor Octobc'r from 
obsei V. it 10ns made' bv .Mi \V II Pu k of the .Mc'teoro- 
logic.d Ollicc', All Mmistiv, .it ('r.inw ell, Lincoln. 
ObsLivations wc'ie taken on 51, S d.ivs from Apiil t, 
icK’o, to August 31, ic)2i Xisibihty is obseiveci 
houilto, >mel the c l.issdie.it 1011 of .i d.iy wrth visilnhty 
of 21 miles or more is a d.iv on which such visibility 
was obsi'ived .it one 01 nioie of the' hours from c) h. 
•to 17 h, .ind smiil.iily with a visilnhty of 13 miles, 
file iattei being natuially includc'd in the visibility 
of 21 miles or more' The chiys with ram bc'tvvccn 
the period of visibility and 7 h on the following 
morning arc also tabulated An examination of the 
data is said to show that, so far as Cranvvell is concerned, 
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thciv is no (‘Mtlfncc that a day of exceptional incnts, it may be stated that great variation m gravity 

visibility IS nfoiv likely to bo followed by ram than is the general characteristic of the petroleum obtained 

a (lay of low visibility; the author says, rather the m southem Montana and northern Wyoming; such 

reverst' Only one-thinl of the days with visibility variation is dependent largely on the different 

-'I miles or inoie were followetl by ram, while with geological hon/ons from which the oil is drawn, and 

\ isilulity less than 13 miles one-half of the days were m maiiv instances, owing to the eomyilexity of 

folktued by ram A discussion on visibilitv at a stiiicLiiie and widespread faulting, the nature of the 

nii'eting of the Royal Mt'b'taological Society last oil changes w if h alnuist surprising lapidity from well 

|)c(enib('r has heljx'd imu h to an iimhu standing of to well 'I'lie future of the whole Ibscky Mountain 

the subjist l{\c,ej)tional visibility or “ nearness ” Ideld as regards oil ])rodii( tion centres largely in the 

IS by no nnaift a (onmion l(‘aliiie, .muI for a test as States of \V\oming, (oloiado, and Montana, and 

a sign ol (oining ram, it s(>('ms to ie([nii(’ dilteieiit although up to the ]’)resenl Wyoming has produced 

handling from tli.it given bv the anihoi more tlum <10 pci cent ol tlie oil obtained, the 

' piospects lor the otlier two States aie by no means 

Wi.Miir'R IN Koiu \ -'IIu' annual reports of tlu* discouraging, as the present Ciow J^eservatioii bulletin 

metc'oiologu al ohservatoiy of the (lovciiiot-deneral reveals 
of Chosen for the vi.irs i<)i8 and Tt>i() have leceiitlv 

been Kaeivasl 'IIkw give hourly metcorolc)gical («kain Sizh in Ihio roc.RAini ic Tlmulsicins — Ihe 
obs(‘r\ ations at linsen (Chimiilpo) mostly from iiatun* of the dcvelojiable image, the cause of sensitive- 
KuropiMii self-re( oiding m'-tinmeiits, and .dso daily ness, the relation between tlie size of the jiartieles 
me.ins ,ind evhemes At lorn teem bianch-statioiis m a photogr,i])hic emulsion and its stmsitiveness, 
the sever.d nieteorologn ,il means .in* given loi each and other .illnsl problems, have received great 
f liouis Jor eai'Ji numth and loi the \iMr h'or seveial deal ot attention <it the hands of scvaual inv estigatois 
auxihaiv stations tin' iikmii highest, me.ui lowest, during the last few yisirs dins work has led to 
and mean timifieiaturc's arc' given, as wc'll as the v.inoiis hy[)otheses, which h.ive bc'c'ii noted fioin time 
amount of jnec ijutation and davs with rainfall, .dso to time' in our columns, all ol which h.ive not been 
the ma.Mmum [m'cipitation in a cl.iy at e.u h station generally accepted Messrs K. P W ightnuin, A P. Td. 
fear e.ich month, and the dates ot liist .and last frost Invc'lli, and S I'l Sheppard, of the Kesearcli Pabora- 
and tiist and last snowf.dl dheie is grc'.it vaiiation tore of the Ikistinan Kod.ik ( cmipany, publish the 
of tempc'r.itnre and lainfail .it the ditterent stations hrst of a senes of papc'rs entitled “ Studies m J’hoto- 
and at ddferent se.isons consccjiieiit on the v'.irying gra])hie Sensitivitv ” m the' October miniber of the 
heights of the stations and the vastly diileienl |ouiiial of the h'rankhn Institute, m whicli they 
exposure's, the country being gc'nei.dly veiy moiin- jiropose to examine thc'se hvjiotlieses, to note wherein 
tainous ddic aiixili.irv st.itions siipplvmg cl.ita foi tlu'y lead to similar i one lusions, and so f.ir as possible 
the climatological inv estig.itKui ot the peninsula to test expenmentally bc'twec'ii them I he present 
nnmberc'd Z03 at Mic' end of mic) W'lth the' olgcct ])aper is cm the distiibutioii ot sensitivity and size* 

of seeming dat.i nc thc' mvc -^tig.ition of thimdc'r- of gr.im in jdiotographic emulsions Ihe authors 

storms lour hunched he.ul m.istc'i's ot the ordm.iry discuss the' c'xistc'iue and natiiie of statistical vauation 
Korc'.in schools rc'poi t all the' jihcnoinena whic h of sensitivity among silvc'r halide grains, and thc 
accomp.iiu the storms, and this will be continued lor relation ol this v.'iiiation to the* clensity-cxposiiie 
three' >c'.irs liom T')i 8, continmg the* rc'jioits to Ihe function It i-. cone hiclc'd that under eeitain condi- 
warm sc.isem bom \piil tc. Septembc'r d he con- turns the liist denvaiivc' of the' dc'iisit^'-c'Xposure 
tiniiity ot these observ.itions, \e.ir aftc'r ye.ir, adds function will coiiespoml with the intensity-vanaticm 

greatly to tlie geiier.d knowledge' of the world’s finution c.u cuiv'c ihe results ol c'xpenmental 

meteorolog}' M.ignetie obsc'rvalicms, which formed deterrninalions of giain-size-fiec|iiency curves are 
part of the' ordinal^’ roiilme, liav’c loi (he time' bei'u noted, and correlated witli scnsitometiic data. Ihe 
suspended owing to the destnulicm of the cpiarlt'rs decisive inlliu'ii(.e of tlu' giain-size distiibutioii and 
by a seveie storm 111 .September loib limits on the “ .spc'c'd ’’ and othei sensitometncj 

vaiiables is discussed in rc'latioii to the “ ciuantuni 

'I'liF Roc KV MorxrviN (_)iL-Fri:LD — New infotma- and thc “ pliotocatalytic " theories of gmin sensitivci- 
lion (oiuc'inmg oil ])ossibilities of tlu' gre.it IMxky ness 
Mountain PieUl of Nortli Amciica is alw.iys of inb'rcst, 

and p.irtu nl.irly so m ( oniK'xion with Moiitaii.i, which, “ Eu'c rui' is," tiif: Analocsoi s of Mac.nfts - 
compared with the ad j.uc'iit State of Wyoming, h.is I'or the last thiee yeais Piof llund.i and his ]mpiN 
up to the ])rc'sc'nt vielcU'd surprisingly poor results at the Univcisity of Sendai have been mveslig.itmg 
Stiatigra])ln( .illy and stnu tiiially^ then' is mucb the conditions under which rods of solid clielc'cti ics 
territory m Montana wlmh should piove favour.iblc', permaiieiitly cha;ged with positive electncity at one 
though large au'.as aie .it ])n's('nt unpiospec Ic'd for end and w ith negative at the oilier could be ])roduc ed 
oil and gas Mr W T 1 bom, Jr, m a biief lepoit Tn thc most recent work cif Mr M Sato, clcscribed 
])ublishc'd recently, has thrown much light on at m tlie j line issue of the' Sc leiu e Hc'portsoftlic'lmi- 
least one interesting (lutrict, that of the Crow Indian vc'isity^ a tube containing a moltc'ii cbelc'c trie li.is 
Reservation, in Pig I loi 11 and ^ellow stone ('oimlies, electicxlos at its ends coniu'cted resjiectiv ely to tlie 
the soutlic'in paiL c)l the State Some' 3000 squaic* jiositiv'o and nc'g.itive tc'imin.ils of an elc'ctncal 
miles of this Reset \ .itioii, lying to the north .iiid c'.ist m.uhme 1 lu' dieU'cliic is allowed to solidify slowly 
of thc Pjg llorn-Pivan Mount. nn uplift (forming the from c'aeh end, the middle portion remaining lic]iiid 
dominant legional sti uctiiie), oiler the best prospec ts, longest, and when thc rocl of solid du'lcctric is 
and within this aica a local u]>hft known as the Soap extiacb'd fioin the tube, it is found to be charged 
Creek ^L)oI lie is being develojX'd, most ol tlu' oil jxisitively at one end and negative'ly at the other, 
obtained has been won liom flu' Amsden forin.i- and the' ehaiges wall continue a]>j)arently feir years 
lion, a shale-. mel-sand series eil Pe'iinsylv aniaii age' , If the rod is cut into short Ic'ugths length is 

The uncleilymg Madisem Liineslone — <1 partu iilaily permanently ch.'irged, the amount of the cbaigc 
pure limestone of Mississippian age and we'll developed be'ing pieiportional te:) the distance of the length 
in central and southern Montana — has also yielded freini the- middle of the rod. Accoreiing to J\lr. ^nto, 
oil at Soap Creek Although no inentum is made these " electrets " are el no to the ions held in fixed 
of thc ejiiality ol the oil obtained during develop- pcxsitions by the solichlication of the dielectric. 
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The International Geological Congress of 1922. 


I publication of the complete " Livrel ( luuie 

j f (Ips Excursions en JE;l{Jiqiie ” and “ Jvcsninos 
! dcs Commnmcations Aiinonc^es aJlords ns .in (>[) 
]Kntnnity of rcMewinj; the work of the first Intei- 
national (ieoloj^ni al Congress w hit h Jnis met siiu(‘ 
th(‘ wai . 

'I'Iks-c arc few conntru's tliat aie so enmu'iillv 
adajited lor a Kcoloqical ;^athenng as I'x'lL'inm \\ ith 
the ('xccption of stiata of jni'd'aminj.m .n^e, .dl the 
formations are .idi'ijuately nquesenb'd within .111 
easy railw.iy joninev fioin the (aj)il.il 1 he ouks 
are well exposed on llie sides ol tin' deepl\-(nt ii\ei 
valleys and in the nuimrons (juairus |oi Imusionr 
and sandstone, wEicIi aie lain.q mtuelv woiked lor 
bnildint^ nnibaial ami load metal, .tnd Vcdu.ibk' 
infoimatioii has beiMi .iKoided by the eo.il mines and 
bonnj^s lor coal '1 lima' has aceoidm;.;]\ been e\eiv 
facility for the inAX'sti^.it 1011 of the t^eoloi^n ,d sti lu tnic', 
winch IS of the i^ieatest nit('ri‘st J he aiea w.is 
subjected to gnat movements fioni tlu' smith 
111 conneMoii with both the “ ('.dedoiiiaii ” ,ind 
"Henynian” epochs of distnibamt' in the e.iilti’s 
crust The lattei, wliuli took place .it tin' (lose ol 
tlu' ('aibonifeions Teiiod, resnlti'd not only m nnmei- 
ons well-marked folds but in exlensui' thinsts 
{(hai'Hages) from tlie south which bi ought oldci 
sirala ovei tliose ol younger age, in the same manner 
as ancient crystalline loi ks wi'ie forced o\(>r ('.imbnan 
strata in the north-west highlands ol Scot Kind during 
the Caledonian movements 

The v('ry full and cleai de\elopment ol I.)('voiiian 
and Carboiiih'rons strata and tlu' careful work of tin' 
Eelgian gi'ologists nyio'n them n'lnh'r.i visit to llelginm 
pel uliarly mstincti\e to slmlents of thosi' formations 
m this coimtiy and throughout the world The 
succession, too, of the 'fi'rtiarv locks ol Jk'lgium is 
also remarkably complete, .ind many ol our Eritish 
gi'ologists w'('l( omed the ojijiortunity of famili.irising 
tliemseb (^s w ith them 

JS'othmg could excei'd the cKicieiuy with which the 
congiess w’as oig.misi'd, and this leili'its tin* gusatest 
iri'dit on l\l Aimaud Ib'uier, the (leneial Sc'i n't.u v, 
and his lo-woikeis 

111 one n'sfieit the congress presi'iited a lem.iik.ible 
contiast to siu'utitic gatherings m this connti\ 
i'veiy membei w.is pei nutted in .dl his iailwa\ 
jo urneys in connexion with the congiiss to Ir.icil at 
half tlu' usual lates, wIk'K'.is the membeis ('t tlu* 
Iliitish Association know to tlu'ir cost that siiu'e the 
war the railw.iy companies have refused !«» abate a 
])enny of their hires to those who t.iki' p.irt m the 
annual meetings * 

Excursions weie earned out befoie, during, .md 


after the meeting at Briisst'ls Those before the 
congress lasted irom six to nine dacs, .md (oinpiised 
tiaverses from south to 1101 th m the ('.isl ol Belgium 
(M l'’oiirm.niei) and m tlu' «enti(' (.MM Kaisin, 
Maillenx, .md .X-^selbeigld, .md .1 sy)t'i lal stndv ol the' 
[ met .miot idiic legions ol \(ils,dm .md Ihistogui' (M. 
Eolu"^t) .md iilso ol the l(ili,ti\ locks (M l.erielie). 
1 hi' c'xc iirsions .iltei the ( oiign i m ludi'd studies ot 
the (ii'biK'ons .md dmh.iiv ro( k-^ ol (he neighlunii- 
liood of .Moils (M ('oniet) .md ol (he ('ai bomli'ii'us 
sti.it.i (MM l.olu's^ Kaisiii, ,iiid Iv('mei), while M 
homm.UK'i devoted .1 loiliiighi to .1 det.oled survi'C' 
ol the rc'in.ii k.ibli' tei (oim s ot the I’.d.eo/ou rocks 
I he “ lav rel-tmuh' ” to these' e\(msions lem.mis as 
.m inxaln.iblc' work of relcience 011 tlic' gi'ologv ot tlu' 
connli v 

I lu' loimal oyieiniig ot llu' (ongnss took pl.ici' on 
Aiignsl 10 m tlie pi c s( m e ol 1 lis M.i |esl \ I hi' K ingot the 
Ik Igians, and M Ji'.m I.ebac<]/ w as i lee b'd piesident 
'I wo or tliii'c' sessions were held siimill.mi'onsly and 
nnmc'ions imjioi t.m t p.i pei s vv I'l e 1 1 ad A l.ii ge number 
ol these' di'.dt with the* ch.ii.u b'l of the lieu \ man 
disturbances m dilteii'iit .iii'.is, .md Ihc'y constitute 
import.ant contnbnt ions to the' liier.itnri' ot tlie 
siib]('( t, but miK h still lein.iins lo bi' done m eoiri'- 
l.itmg these movi'imnts and di'leimmmg liow’ far 
Ihev’ were coiilc'mporaiieoiis 01 sin I'essivi' 111 adjoining 
ii'gions 

A noli'woj (li\ fe.diire ot (lie loiigie'ss was the 
pK'sc'iKe foi the lirst tmu' of k piesi'ill.div es from 
Ikilcind, C/e'( hosloN .iki.i, .md ^ ngoskivi.i No mvit.i- 
tion was exti'iidcd to tlu' ( eiilr.d jioweis, whicli weie 
on this oec.ision imii jnese ntial A pioposal, wlijih 
originated vvitJi MM tk'*Maigeiie .ind ]..i('roi\, to 
jnep.iri' .m mtei national gc'ologn al map ol Alnea, was 
weleonie'd by the tepieseni, due's of the othei jioweis 
having mte'rc'sls in that eonliiunt, and they agieod 
to Co eiper.ili' m the nndeit.ikmg 

It was projiosc'd by f^'noi Eubio-y-Miino/, the 
pnneijial lepiesent.ilu <> of Sji.un, lii.it the next 
congri'ss slioiild take [ikice m .M.idiid, and anatliactive 
piogi.mmu' of exclusions was j)romised fins w.'is 
imanimoiisly .u(<pt('d 'the (jiieslioii was raised as 
towhi'tlu'i the eongri'ss should contmui' on th(' lines 
wlinh had hithcito bvcii follow id 01 should be tian.s- 
loriiK'd into an Intel n.il ion. il 1 nioii ol (deology 
alliliated to the Intel n.Uiomd Ke seari h CoiinciL 
'Ihcio was .1 stiong h'l'Img m J.uour of tlie formi'r 
(oms('. and a coiistilnlioii was ndojifed wliicli wall, it 
is l)eh('\('d, ensnte the piesc'i \ .ilion ot Ihi' past tiadi- 
tioiis of the eongiess as a gie.il leiimon ot fellow'- 
woikt'is III gi'ology in which .ill n.itioiis are rejne- 
sented I \V Iv 


Education, Research, and Invention. 


TT is n.itinal lo Imd that a laige poilion of the 
jircsidenl i.d addri'ss delueieil lieloii' the In- 
stitution ol Me'ih.nm.d Engmeeis b\ Ciol II S 
llelc'-Shaw' on Octolic'i 20 slionld <U.d with edwcation, 
ii'seaieh, and scientific knowledge* ,ind mve'ulion, m 
nil of wliiih the jircsidcnt liinisell lias pl.i\e(l .111 
imjioilant jiart 'I lie Institution li.is now beloie it 
the' results of the tirst y'.ii ’s woik in tin' examinations 
for national e erlilie.ites and diplom.is '1 hese ex- 
aminations aie e'ondniti'd the teilmieal m hools, 
togetlier with assessois appointed b\' the Institution, 
who are responsible lor eonsidcimg all paju-is and 
lor reyiewing and supcryising all results All thi; 
U'sults arc submitted to a joint committee ot the 
council of the Institution and the Board ot Educa- 
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tion, .md .dl bonh'r-line c.isc's .nv sjiei i.illsu'onsidered. 
It IS of inlc'ii'st to note that in moii' th.m one litisc 
the Institution li.is h.id to niodilv tlu' sc'v i rity of 
the sihool, whieli is f.ir moie sutiskn toi y than if 
tcilmiial si hooK desiu-d to ji.iss tluir (.mdulatcs too 
ea'-ib Ol the 1250 eandukiti"- diawii from forty- 
I'lght tecliiiu.d s( hools. Iilt\ one jx'i eent have been 
.iwardi^l various gr.idc"^ ol iialion.d cei tilie .ite-* and 
dijilomas 'riic' Institution doe'^ not appeal as yi't 
yi bi' icady to give .1 dei ision .1^ lo wlu'tlier these 
examm.itions will be .uceptc'd m lieu of the Institu- 
tion’s own ('xaminations loi .issoii.de mi'inbcrship, 
although tlie matter appears lobe under ('onsideiation 
It IS now Tieaily titty veais since the 1 nstitiilioii 
appointed its first resc'.ire h lommittee, since' then 
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the sum of eun 13,000/. and 14,000/ has been 
cxj)cu(lt‘{l in research Tliere is no doubt that this 
polirv has jj;icatly enhanced the reputation of the 
Institution and has been of the utmost \alue to the 
engineering' world 'I he time has arrived when tlie 
relation of the Institution to the National Physical 
L.iboiatory and the (Io\ eminent Department of 
Suentitic and Industrnil Kesearch must be caiefullv' 
considi'red In view of ])r(‘s(mt-(lay demands on the 
Institution anrl its members m .ill p.irts of the world, 
the council iViiist consider to wh.it extcmt, if .in\, it 
will ‘be able to contiibute in fiiluri' to reseaicdies 
which may wcdl be left m the hands ol the abo\e- 
mcmtioiied bodies The Institution is c loscdy 
assoc i.ited with both liodu's thioiif'h several nicnnbc'rs 
of council, and these' will ccjutmuc', .is m the p.ist, 
to f^ive freely then service's and c'xpc'rieiice Iheie 
IS also .'I fc'ehiif^ that the' Institution should not 
encio.'ich upon the ^'touncl which newci and special 
Institutions are better cpiahhed to undertake 

Prof llelc'-Sh.ov has loii}' been known for Ins 
interc'st m in\ c'litions, and Ins remarks on invc'Utions 
and invc'utots are of v.ihu' All jirof'iess, .it any 
Kite in mechanical scic'iicc', must be m the natuie 
of invention b'vei\ stc p taken m whic h new fi;round 
IS trodden, evc'iy new device or new mc'c h.imsni, 
or new machine of c h.in,yed form, in which the' 
mov'einents of ji.irts dillc'r, or c'vcn if the* ob]ec t 
attamc'd is dillc'U'iit, can rc'sult only fioiii the exercise* 
of the inventive lac nil v It .1 m.in c.innot do more 
than altc*r the clmiensions ol the' machmeiv' which 
he is c oiistnicting, he r.iniiot be callccl an en.t'ineer 
at all Ivvc'ii wheie it is necessaiy to duplicate 
nideiniitely .my existing machine 01 machine* pait. 


invention is required, and has 111 recent years been 
exercised in a wonderful way for production purposes. 

'File present stress of competition neccs.sitates the 
more intense application of the inventive faculty, 
and an aveiage of 30,000 patents is takcni out each 
year by inv'(*ntors searching for new devices and new 
results It IS easy to see what a hopeless task is 
bc'iiig .it tempted by the ignorant and uneducated 
inveiitoi In one case lie is jirobably attempting 
to discover somc'thmg well known , in the other 
he lacks the* ediic.itioii which would prevent him 
from .itiempting the hopeless task of trying to 
produce the impossible Any one who studies the 
i’iitmt Jourtuil wec'k by wc'c'k must sc'c* that even 
to-day the attempts of .i large numbc'r of inventors 
wcnild be ludicrous if they weie not in most cases 
pathetic I'lie truth, howcvci, must be told — 
c'liginc'ers in piactice in the course of their work 
coiisl.intly spend largo sums of money on myentions 
which, if they are more plausible*, .ire not less im- 
possible than those above mc*ntionc*cl 

Plot Ilele-Sli.iw has long thought that, b(*yond 
general engmc'c>rmg Iraming, the time has come for 
.III .ictu.'il cli.iir ol inventioii He hopes to see such 
a chair lounded somc'wlu're, and ih.it .1 ]>rof('ssor of 
invention may give* Ic'c turc's (one or more* a yc*ar) to 
engineeting siiidents of diflerent schools throughout 
the* coiintiv This would enable the piincqilc's on 
which succc'ss dc'pc'uds to be placed before rising 
enginc'c'rs, ,is well as the methods of obtaining 
inform, ition on what had been already aclncvcyl ni 
any subjc*c t, the cause of failure m pre yious attempts, 
.111(1 how to appioach new prc.iblems so as to avoid 
killing into endless repetitions of prc'vioiis woikeis 


The Life History of the Eel, 


complete story of the bleeding c*f the 
Knro])ean eel has now been told l>v Di 
Jobs Schnndt m a mc'inoir published bv the Koval 
Societv (PInl 'rr.iiis P>, vdl iii,pp 1 7o-,n)*S, jil.itc's 
17, icS, \])iil p ic)22) d'lic* jniblication will bes onic* 
<i cl.issic of scic'iuc*, not only bec'aiisc* of its litc'r.iry 
charm .iiid the* rc'siilts that it sets forth, but <is a 
record of the resolution of a ni.in of sc ic'iic c* dc'tc'rnimc'd 
to carr\ Ins niv (*stigation to .i s.itisf.u tory conclusion 
In Al.ix Tiio|^ Dr Sc hnndt, w hllc* woi king on lisher\ 
research on bo.ird the D.inish h’lsherv vc'ssel I h<>i 
west of the haioes, tound a Leploc I'phalus laiva 
of 7] cm m length “ With little ide.i, at that time, 
of the cxtraordinaiN dillicultics ” of the investigation, 
lie began his lescaich h'lom then till ic)io he made 
what use he could c>f the* Thor, but the vc*ssel was 
too small lie obtained collections made by the 
Michael Sars and others stored m Dani-ih museums, 
but the material was very inadequate Then he 
]iersuaded various Danish shipping comjianies to 
lielp, and the skipjiers were supjih(*d with nc'ts .ind 
instructions ( )ne shqi-of-w.ir also .issistc'd In I'lf l 
a Copenhagc'ri c'omjianv .illowed him the use* of the 
Mdegrcthc, and for live months .ill w(*nt well rhc*n 
the M argvdhe was wrc'cUed 011 a W'c*st Inch. in isl.iud, 
“but the ( ollc'c ticjiis forturi,i1(*lv were s.ivc'd’’’ hi 
1014 and 1*715 the I'mtc'd Sl.it**s hisliei\ \i*ssel Hadie 
and two Danish tr.idc'rs obi. lined ]ilanktc)n sanqiles, 
and then ,^lie war stopped all furlher collecting till 
1020*' h'lnally, a Copenhagen comixiny gave Dr 
Schmidt the use of the Ihnui, .ind with the experiem e 
gamed, abundant collc'ctions were made in T020 .and 
lOii It was then, “with mitigled feelings,” that 
he found that the rich material included two speeuxs 
of eels, the American and Kuropean 'I hese could 
only be separated by laborious countings of the 
myotomes and pigment spots, and all this had to 
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be* done abcjaid ship inmu’di.itc'ly .iftc'r the* tishmg 
opei.ition 

'I he outcome' of .ill these dilliciilties is the .ilmost 
complete story of the* Ivuropean eel hor a ])('riod 
of live to twenty yc'.irs, .iccoidiiig lo sex, c hm.itc', 
and <pi.intitv of food, the* eel K'lii.iins 111 fresh vv.itc'r 
It is yellow -grc'C'ii 111 colour <ind without nn't.illic 
lustre d hc*u the dc'sirc* loi food lads , tlie migratory 
instinct avv.ikc'iis , the silvery “bridal chess” is 
assuiiK'd, . 111(1 the* ec'ls descend to the' sea 'I his is 
the* l.ist th.it IS seen of them, and the* ]>eriod ol then 
migration is unknown Sometime during the spung 
or summer, however, tlu'y sp.nvn, in dc'eji vvatc'r, m 
the West Atlantic betwc'c'ii .ibout 22 .iiid 30" N Lit 
and 50" and <>3' \V long (rougliK m tlie middle 
of the Saig.'issu Sc'ii) d he sniiallest latv.e caught 
arc about 7 to 15 mm 111 length, and they are 
found at abcjiit 200 to 300 metii's Iroin the suilace 
hiom then onwipals thc'ir .irea ol distiibution widens 
d licv' use to uc'ai the* surt.ice of the sc^-.i and begin lo 
niigr.ite to the north-e.ist In the first summer thc'y 
.ire about 25 mm long, and aie found west of 50'' Wd 
long In the* second summer they arc* so to 55 mm 
long, and thc*y tlu'ii, inhabit the central Atlantic 
In the* third summer they aie about 75 mm long, 
and c.ih now be found on the Ivurope.in coastal 
b.iiiks ddiey are still le.if-sh.ijK'd, tr.insp.irent 
Le])toc e])lMli, but m the .iiitumn th(*y undeigo 
mel.imorphosis ,ind enter the riv(*rs as the c^ylmdrical, 
smoky-brown elvc'is, about three n' 

further history is well known they may ascend 
rivc'rs to a lu'ight of 3000 fc'c't above* sea-level (m 
Swit/c'rland) (Irowth proceeds, and some five to 
twmity yeats later the .seaward migration occurs 
ddie story is unicine in natural history, not only for 
its own interest, but also because of the patience and 
resolution with which it h.as been elucidated. J. J. 
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I nVI IL1N(. a I 1111 

'^/HEN, casting aside t*ie shicds of national 
honour, tlie (iernians initiated the nsr d 
chemical poisons on Apiil k^i^. thev added Net 
another pliase to the nnisible struggle whnh at- 
coinpanies every modern wai In tins pliase ot the 

late wai, invoKing tlie cheniK al laboiatoiies and 

industries of the com- 

batant nations, the late 
Lieut. -Col E h 
Ilariison was (h'stmed 

to play a notable part 
Leaving a busy chem- 
ical consulting and 
analytical ])raclic(\ he 
suiteeded, in May 1013, 
despite Ins age, m en- 
listing in an infantry 
battalion On account 
of Ins chemical know- 
ledge, he was soon 
transh'rn'd to the Royal 
Engineers, and took 
jiart in the early vvoik 
of the Aiiti-Oas bepait- 
ment, created to provide 
troops in the held with 
protection against th(‘ 
new cliernu al weapon 
He cpnckly ns eiv'ed a 
h('U tenant’s commission 
.ind thereafter rose in 
lank as Ins dutu's m- 
c I eased in impoitaiue 
and lesponsibility , by 
tlu' end of k)!/ lie was 
head of the Anti-Oas 
Department and in 
charge not only of the 
nianukuture of respira- 
tors, but also of the 
nuessaiiL resi'aich lU'cc's- 
sary to })ei-fect the re- 
sjiiiMtor and render it 
I. pervious to any new 
c'lKinual SLibstani e (he 
('neiiiy might be ex- 
{)(•( ted to use At this 
time the Anti-Oas De- 
partment was muted 
wiili the Chemical \Var- 
faie Department, under 
the Ministry of Muni- 
tions, and llairison was 
apponiti'd Deputy Con- 
trollei of the lombnu'd 
oiganisation Shoilly 
belore his death on 
November 4, 1018, he 

liecame Controlli'r 
the Depaitmcnt 

It has been s.nd that Ilaiiisoii was erne ol the 
discoveiies ol tlu' wai , the discovery was a jno 
vulential one lor this and otlu'r loiintrus 1( 
levealed a man of intense, incessant eiungv and 
determination, of exceptional oigaiiisnig ])»)W('i . it 
brought forwaid .i ( hemist of foiesigld ptt'jiared to 
hue the gravest ri'sponsibihtu's To this m.ni w,is 
largely due the l.ict that our tioops, once the initial 
surpiise was past, were furnished with adcxpiate 
and timely supplies yf the most ethcient respii.itor 
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emploved by anv nation dining the C.reat \V,ir 
No moie httnig veibal (iibiile lould be paid than’ 
that of E II Can m his llanison Memoiial 
Lectuie {I'hmuuhnitual In, ,1, nil, ioi<), p <)]) to 
win. h the ic-ader is lel.'iied lor a dida’iled account 
of I Ian Ison’s hie and woi k , 

I'lieigv and dev.ftion 
well' the c.iiisi' ot his 
<k ill h At ta. ked bv ni- 
Ihi. n/a .ind weakened by 
his .'xeitions, he lefus.'d 
to leav e his wot k 'I hose 
who .ittempb'd to dis- 
siiad.' him llu' piesent 
w i iter w .IS one -- were 
told that lu' was going 
to see Ins job through , 
by .1 week h(‘ failed to 
<lo so 1 hit his death did 
not ot.m until the 
coinitiy was assuied of 
vuloiy and he himself 
h.id leahs.'d the final 
su. ( ess ot Ins labouis 
lie gave Ins hli' to lilS 
coinitry as tiiily as did 
those who died on the 
held ol battle 

I o Hail ison and other 
fellows of the Chemual 
So. let who gave their 
lues dining Hi.' war, a 
mem.ni.d m the rooms 
ot till' so.udy was un- 
veiled b\ the Eail of 
( 1 aw toi d an. I Dali .irres 
on Ihiiisdav, Nov'enibi'r 
K) \s i hairinan ot the 
1 Ian isoii Mi'inorial 1 ' und, 
Sn Cii'oigt' Iteilbv stateil 
tluit a sum amounting, 
with a. ( 1 lied niteiest, to 
some 10 |o/ had been 
loll.'.ted Irom Col 
llariisoii’s colleagues and 
ft lends A ji.irtion .it this 
sum had been utihsi'd ui 
ere. tmg the upper jiart 
of the memorial , the 
(henii. al Society co- 
operated m adding the 
lower yiortioTi, on which 
aie lus.iibed the names 
of those ITllows wild 
g.iv. their lues during 
till' vvai rii.' leinainder 
of 111.' tund had b('(Mic«n- 
vev.sl 111 trust to th(> 
Chemued So. iet> , the 
mleiest u[)on the fund 
will bi' used 111 providing, ev. rv thiei' veais, a pii/.' of 

appioxmiatclv 130/ to the i h. mist man ot^vvonian 

not more than tliiity yeais .d age, who, during* the 
piev Kills lu'e v'eais, shall hav .'. .n i ledout 1 he most nieri- 
t^iii.ms oiignial investigations m . heimstry The pri/e 
will beavvaided iijum the r.'i .immendation of a com- 
mittee composed ol th.* piesulents, foi the tinii' being, 
of thet'hemical So. lety. Institut.' of t'hennstiy. Society 
(if Clieimcal Industry, and the Pharmaceutical 
Society . It will be given, providcxl that a sutficiently 
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distiiii'uishUl c<in(li(late is available, for research in 
any biaiuli of chcnuslry, pure or applied, and no 
jcstnclions will bo jilaced upon the manner in which 
the pri/e is utilised by the recipient. 'I he donors of 
the fund, explained Sir Cieorpte Iteilby, hope that the 
pri/e will flo sonudhin^ to stininhib* young research 
chemists to gn-ater eitort, toim a not unworthy 
tribute to the nu’inory of ( ol flarnsou, and ser\(' to 
remind the ( henusts of the futun' how their sdeme 
was employ^'d in tlie cause of iiglit and humanity. 

Viir James Walker, jiresident ot the (dumiical 
Sotiety, m <i biief speeeh ac cejited the fund and 
trust dc(Hls, and the custody, ot tin* jiennanent 
memorial licdoie mueihng the latter, Idirl ( rautonl 
reteinnl with s\mpat1u'tic insight to the uoik of 
('ol fl.irnson dining the war, and to the loss 
suilcrefl by the tountrv in the de.ith of llarnson 
and the lemammg hellows of the Society whose 


names are inscribed upon the memorial. He ex- 
pressed the hope and belief that the prize fund wouUL 
fuHil the desire of the donors to encourage the younger 
chemists m research, a purpose which Harrison had 
ever in his thoughts. iTh(' unveiling of the memorial 
was marked by the sounding of the “ Last Post ” , 
.ifter a minute’s sikmce the “ Reveille ” toiicliided 
a simple and dignified ceremony. 

'the permaniMit rnemoiial (big i) is the w'ork of 
Mr Ernest (iillick , it is of singular beauty. The 
bion/e mededhon beats an appropriate repiesentation 
of a trench scene at the moment of a gas alarm It is 
set upon marble, the natural colour of which harmonises 
until the bionze In tlu' rooms of the Chemical 
Sodefy the memorial finds a most fitting home, and 
it IS satistactoiy to know that, should tlie Society 
ch.inge Its t[Liarters, it unll be possilile to transfer 
fhe memorial to the new rooms R Y. 


Long Distance Telephony. 


M r. V. GIJ.L, tlie “Eiiiopean Kngmcer-m-Cluef ” 
of the W(‘stein b'lertru Co, chose tlu* subject 
of telephony oviu long distant es, uitli spt'i i,il leleieiicc 
to the international juoblcms of < ommimication 
beUveen llu* \arioiis toiinliics of Europe, m lus 
presidential address to tlie Institution ot bdc(tiual 
Engmcds delivered on Novenibei 2 Incidentally 
ho jiomted out that tlie passice attilude tif a Citnern- 
nidit, content to satislv the jniblic demand only, 
would luwt'r lead to an elluient scrvit e 'I lie success 
ot the “Pell-owned" tompaiiK's m the Pnitcd 
States IS dm' to an mti'iisue edmation.d eampaign 
eoupltcl with ( onstrm turn well m adxance ot the 
demand In ihe Ibutcd St.ites the mniibi'r ot 
teleplume station' lias been ‘imieased ninefold duimg 
the last tw('nl> years, and there is now one 
tc’le[)hon(' station to o\dv 77 jici'-ons In Mr 
Gill’s ojunion a Govdiiment Dejiailment should 
earn sonu'thing more than meielv sullicient to jiay 
Its wa\ If this weie don't' tlu'ie would be no dillieulty 
m getting the lapilal ncd'ssary to extend fhe business 
With a largi' stall it is disastrous that the idea should 
pre\ail that piolit-canung is of no aiioiml 

Mr Gill stated that tlie “(ariu'r" system has 
greatly meri'asi'd the maxmmm load possible on 
given lines In this s\st('m‘ earner wsnes ot Iro- 
(piencv lietweeii jooo and 27,000 jx'r second aie 
used, ,111(1 by means ot “wave fillers " they can be 
scpai.Ued into ditlerent cirtmfs without difln ulty 


On the New' ^’ork-Sau ITancisco hue there are foui 
coiidiu tors wliuli ham simultaneously two phvsual, 
out' })h,intom, and lour eartlu'd telephone (in mis 
They also form pait of a v.irymg number of telegraph 
circuits langmg trom six to twenty The mtroductioii 
oi the thcrmionu. r('p(',il(‘r m 1^14 gave a giea: 
impetus to tclcjilioiiK development As many ai 
23 of these rejieateis have been us('d in tandeir 
witlumt seriously distorting sjict'c h Mr Gill gav( 
dat.i fo prove that the telephone system of the 
Ihutcd States is in advam e of Emopean sysfems 
In eoiulusion Mr Gill distnssed the jiroblem ol 
impioMiig the through telephonic system of Europe 
In Eiirojx’ tlu're is no oigamsalum to co-ordinate 
the forty loe.d systems It a line weie constructeiJ 
belw('('ii Jumdon and ( hnsliania il would probably 
traverse six mtermedi.ite countries The diii'ef 
distance bctw'ceu I.oiidon and Ragd.ul is about llu 
same as tiuit b('tw('('n Nt'w \ urk and S.iu Erancisi o 
betwt'en whuli daily coiiveis.itions take jilace 
Uiidi'i jin'si'iil conditions through Iclepliouy ir 
Europe can be ot little v.ilue Mr Gill then sug 
gested alteinalive sdu'iiu'S hu" intcrnalional contro 
and iiiged that every ('udeayuiir slionld be madt 
to secure it Tlu' tt'lejdione authontu's ol Euroju 
should hold a tonleiencc to try to Imd a solution 
for to !)(' mten^sled jointly m a llounslmig tele 
jihone undertaking would mciease go(.)dwill anunif 
nation ^ 


Low Temperature Carbonisation.^ 


By Prof. Jo 

'IMJE lejioit of tlie bucl Ri'search Boaid for Ilici 
A ye.iis i()2o-2i on “Low 'i emperature Carbonis- 
.\tion " has lu'en awaited with mtiM-(“-,t in many 
(juarleis liee-iuse th(' subject has bi'i'ii much dcbat('d, 
and it was known that (.'xpcnmeiits were hi'iiig 
(tarried out by Sir Gcoige JRalby and lus staff at the 
Gri'enwuli expeiiini'nlal station Gn one hand, tlie 
process has been sjioken of m t('rms of unn'struled 
entbusiasm .nid optimism .is piovidmg a simple 
and gi'ueial solution of tlie smoke pnjblc'iii thiough the 
smokeless solid lud wind) was to be jiroduced, and as 
VKi'dmg large supplus of lujiiid fiu'l for naval and 
otlu'i purposes tlirough ils promisixl high fields of 
tar On the othey hand, critus of the pioccss h.i\e 
indicated some shortcomings. 'I'he gas yield is smVdl, 
and the process of caihomsdtion as (.arru'd on at 
liiglicr temperatures m the gasworks is paid loi 
1 1 li'p.irlmoit of S(’H’ntific Imlusln.il R(=,i.iri h R,])iiil dI ili(' 1 iiel 
R, starch U' I ird for the Ye.irs igji), 11)21 Stcoiul ScrJutn I ,>w 'lonp''rj' 
iiirft Carb-Jiusation. Pp iv -{-73 f 8 (London. HM Statioin^rv 

OfTicf, icji2 ) 28. Det. 
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mainly by the large volimuvif gas winch can (arry i 
much higlu'r ‘price per Ihetmal unit Ilian a solid fuc 
l)e(aus(' ('.idi Iheimal unit is worth so iimdi moic 11 
use Again, one of tlu' ])rmci]).il by-products o 
carbonisation — ammonia — ( ,111 be olitamed only 11 
comjiaiatively small (piantity by low temperatnn 
carbonisation, and 'tlu* t.irs .ire much less v.duabh 
bv innent standards tli.in those pioduccd at highe' 
temjx'iatures Ih'( .luso they lack aromatic constituent: 
and are (h'lident m some otlu'r n'speets 

Sir (h'orge Beilhy, who signs tins report, lia 
appioadied tlie investigation in ,'in entirely sym 
patlu'tu spirit. As a malti'r ol fact, he was busy witl 
the subject befoic it Qxiiti'd the amount of mteres 
whieli is now bestowi'd upon it, and m this report In 
has detailed iKjt only the results of experiment 
( arried out by the huel Research Board, but reviewc 
ttie work of other investigators 

In a preliminary review of ,Uie situation. Sir Georg 
Beilby points out that broadly speaking this country 
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has to depend on overseas sources for its supply of fuel 
oil of all kinds, but that the market for fuel oils is not 
trustworthy commercially, the price having fallen from 
more than 15/. per ton to from 3/. -4/. during the past 
eighteen months. " Ihe bearing of this fall in price 
upon schemes for the low temperature carbonisation 
of coal will be at once appreciated when it is stated 
that it represented a drop of at least io.s. on the value 
of the fuel oil obtainable by carbonisation from t ton 
of coal ” At the same time, it must be reniembeied 
that m low temperature carbonisation, fuel oils and 
gas only amount to about 0 to p per cent respectively 
of the produils, 70 per cent, being coke, and tlie 
opinion IS expressed tliat the profitable woiking 
of the low temperature process must depend laig<'lv 
upon .1 recognition ol the snperioiity of low (emjier.i- 
tiire coke to raw coal as a fuel, which taki's tin* 
practical form ot wullmgncss to pay a higher pru e for 
it. If that were secured so that the piocess loiild be 
adopted by g<isw^oiks, it is suggested that the rich gas 
produced m the piocess could be brought into use as 
an enru hing agent for the raising of low giade gas 
made m other ways to a higher standanl of calorific 
value Plainly, however, any wide adoption of tlie 
proci'ss would depend upon the ditfercnce in piici' 
between tlie solid smokeless fuel and raw coal laang 
small, and the position is .summarised thus "Tins 
process as an industrial operation will stand or 
fall on a perfectly deliniti' issue wliicli is wliothcr or 
not it IS possible to evolve an apjiaratus on sound 
engineering linc.s in winch the capital and working 
costs would tall within the modest margin of working 
profit on which tlu' indnsUy must be tounded ” 

The w 01 king out ol any such process in its best 
form depends upon a thorough knowledge of the 
changes v\hich coal, or rather coals, of dillerent kinds 
inulcigo in the piucess ol caibonisatioii, and tlie 
report deals with woik on this subject It includes 
interesting results wdnch have been obtained m a 
study of the imcrostructiirc of cokes ptoduced from 
diheient coals in difh'i'cnt ways, and empliasises the 
value which attm.hcs to the projier blending of coals 
lor tlie carbonisation piocess as mlluencing their 
behaviour m the ( aibonisation jirocess, and the 
(piality of coke winch can be prodmed from them. 
The work ha.s, liou'cvcr, gone beyond the l.iboiatory 


stage, and experimental a[)p<natus ha.s#boen devised 
and worked 111 which the poculiaiities of the low 
temperature proci'ss for goixl or evil have been 
brought out The following results c.ui be taken as 
typical of those obt.niied by low ti'iiiperature carbon- 
isation m horizontal letoits 


Villus .m Ooo ' 
Coke . 

Crude oil 
Liquor 

,\mmomum sulphati 
Gas . 


C n R ION or Co.-VL (oky) 

1 j 3 to T3'3 cwts 
I j o to ^1 7 o gallons 
7 o to o gallons. 

^ 3 to H 5 lbs. 

. 3''eo to ^300 eub ft. 

i~i to 33 tlu'nns. 

The (oke is a smok<*!ess solid tiu'l, the smoke- 
yK'Idmg I ouslitiients ]i.i\iiig lieeii t'vpdlc'd riu; gas 
IS 111 small quantity but luli 1 he .iinmoma yield is 
\ei\^ small, about oiu'-([u.irlei ot uliat is usual m 
gaswoiks [irac'tui' Ihe ciiidc oil is some 30 per 
cent , gieater m \ohime than would occur 111 ordinary 
gasw'orks practice Its Hash point was atmospheric, 
and wluMi liu' light spiiit >vas removed from it so as 
to give .1 fairly satistactory llasli point the oil was 
siiKn loutly fluid to meed the Adinnalty spei ifu ation 
at 15" (' , but at o'" C. was inucli to(/viscous The 


crude oil had a limited niisc ilnlit y in inmeral fueloils— 
a giavc practical shortcoming I'lic- behaviour of the 
met.d ii'toits use'll 111 this i aibonisatioii w'.is sati.s- 
hictorv" ill the sense that tlii'y slioued no sign of ciis- 
toitiori or depu'c idlioii aller using for lU'atly two 
yc'ars, but the beluiviour of steel m tlic moving 
jiarts of an aiitomatii eatbonising m.uhine winch was 
tru'd w.is not equally sal istactoi v , defei Is being 
('iicoimteied due to the* loss of iigidity which ociairs 
III stc'el at a tc'mperature ol 600' (' A nnniber of 
points leqmring tin tW'r »inv'('stigalioii liave arisen, 
and the work now m hand im hides tlu' (li'vi'lopment 
of anlomatic methods of caibonisal ion, the study of 
linqiiettmg as a pri'Iiimnary to c ai honis.ition, and the 
development of a iiraetical method of bri(|iieLting at 
or lu'di tlie fusing point ol,tlie coal It is along some 
such lines that it is hopi'd to .niive .it some form of 
juocess and appliance lor low lenqieratiire carbonisa- 
tion w'liK h will meet the ti'clinical and loinmcicial 
demands which have* to bo s.itished it tins method of 
dealing with coal is to tind wide application 


Expedition to 

vS alreadv announced, the Percy Sladen iriisr 
i'A'pedition to the Alps of Chinese Tibet, 
consisting ol Prof J W Gic'gory and Ins son. Mi 
C J Gregory, has returned after a successful journey 
dhe primary objei t d\ the expedition was the investi- 
gatujn of the gi'ological structure of the mountain 
legions ot China m localities which w'Oiild throw light 
on the relations ol the mmmtams of soiilli-wesleiii 
('hiiia to those of the Himalaya and soiith-e.istein 
Asia Tile cxpi'dition left JJliamo on the' liiawaidi 
m North Pnnma cm May 7, and c rossi'd thci liontier 
liills to the* " Treaty Pent ” of rengyueli, where tlie 
Indian servants wen* sent bad? and a Chinese st.iff 
and muleteers ciigagc'd iV'rmission was thc'i<< given 
by the Clniu'se magistrate to go to Likiang In, the 
adnnmstralivc lii'adcjiiarteis on the lioideis of 
Cliineso Tibet. 'J'hc cxiicdition was allowaal lo pio- 
ei'cd to Likiang-fn by a route across one of tlii' blank 
aieas cm the existing map of ^hmn.ln 

At LikiaugTu it was tomvl tiiat orders had been 
ic'Ceivc'd iiom the cajntal ot the province that the 
expedition was not to be allowed to go farther ninth , 
but the magistrate ultiniatcly agreed to its going 
on if he were relii'vcd ol jx'rsonal responsibility -by 
a letter stating that the expedition was pioceeding 
at its own risk, and in spite of his warning. From 
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Chinese Tibet. 

lakiang-fu it travelled through the valleys of the 
Vangtze-kiang and the Mekong Work m the upper 
Salween vallov was touiid to bo imiiosiible, as it was 
rcaclu'd m a distiict smitten with faiinne owing to 
the ex'i'cssive lams of tlu' jnc'vioiis autumn i'lio 
rc'tmn jouiiiey to tlie caravan, wlmli iiad bi'cn left 

piocei'd noith along theeasteiii miIcuI Llie Mekong, 
was by lorec'd marches on short i.itious At Atimt/e 
excursions wi'ie made to the higher mountains 
lic'tween the Mekong and tlie ^^un;l /o-kiang and to 
the glaiieis of Pei-ma-sh,in Ihe letinii route w.is 
through f.ikiang-fii to the city ol lah-tu and tlieftee 
by the mam tiaile route across ^'nnn,ul to the startmg- 
jiomt at Itliamo 

file geological (olleelions will, il is lioped, bi' 
worked out dining the winter, ami (he lesnlts of the 
exjieditum can now lx- judged onl\' by, the held 
exidencf' U iiiduatc's (hat while (he slructui^c of 
till' foundation ot the coimliv' i,s dm' to the Heicyman 
movements ot upper P<il.eo/uic d.ite, the area lias 
been alici ted by a senes (jf iqililts whii h, both by 
diicction and d.itc, belong to .1 eimlinn.itioii of the 
Himalayan system into sonth-westein China Various 
botanical and zoological colli'i tions w'cri' made, most 
of which are being examined at tlu' Natural History 
Museum, London, and the Indian Museum, Calcutta 
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UniversitV and Educational Intelligence. 

— 'file IcttuH's on town-yiUnning 
vvhu h foiin an inti-rosting part of the activities of 
the (Icpaitnu-nt of ci\il engineeiing are on an im- 
iisuallv exlendt'il sc.ilc this session 'I h(‘se lectures 
owe their existiMice to th(‘ y^iaierosity of the late 
Mi (K'oi^e ('adhmv and the trustees of the Jtourn- 
villc Village liusl. and an' intended not merely for 
the university sliidmits but <ilso foi munuipal oHiceis, 
piofdssional men, and numibi'is ot tlu“ general ymblu 
'rii(‘ hist seiics, bv Mr William Ha>\\ood, is <ip('n 
to all uithoiit fee , it deals with the historical asyx'ct 
of the subjed, nwu'wnij; m turn ancient, mediexal, 
renaissaru e, and modem town yil.ins, and com hides 
with a ( onsideration of the yiossibilities of Ihrrning- 
ham In tlu' second seius of lectures, threi' .iie to 
be f^ivim In' Mr II 11 ilumydines. City IMigineer 
ol hiriningh.im. l\\o b\ Dr J'din Kobertson, Medual 
CMtuer of llealtli, who will deal with the health 
asjK'cts ol town-planning .tnd the imy^ioitame of 
(Miv iionment, and fi\e by Mi h' C Mmshull, ( hicf 
Assistant Solu itoi to the (hty of Hnmingham, on 
the U'gal aspects of thi' siibiei t, the openitioii and 
adininistr.d ion of si hemes The third seiies, ol 
twenty lectures bv Mr Haywood, is mori' yiatticiilatly 
intended foi stmUmts ot mil engineering ('lass 
work m surveying and in working out yiiobliuns m 
site-y^laiining is given ca< li week during the wintei 
and syiring terms 

CAMnKTin.L —It IS yu'oyiosed to create a readeishiy'i 
in biochemistry, the im oine of which is to be pio- 
v idl'd yi.irtly by the income from a capital sum of 
10.000/ piovided by Sir William Dunn’s tiustees 

The llenrv Siclg" ic k Mehiof lal Lecture' at Newnham 
College will' be deliveicd b> Lord Ra\leigh on De- 
cember 2, the subiect bc'ing " Hie Iridescent Colours 
of Natural Objects " 

IHiiMiL Ki.H - Mr (' Co Darwin, who w<is eli'ited 
a h’ellovv of the Royal Society a few months ago, has 
bc'en ayiyiointed as the lirst oi i uyiant of the ni'wly 
mstituti'd d'ait chair ol natur.il philosophy Ihof 
Darwin is a son of the late Sii C.eorge Darwin, and 
since KiKih.is bei'ii lecturer m matlu'niatics at ( htisCs 
College, ( ambridge, of whu h hc' is a Lellovv He is 
<it yiiesent engagc'd in resc'ardi at the Ncjrman Hridge 
Physics Laboiatoiv ol the Caliioinian Institute' of 
Technology at Pasadc lui 

yjr, i,s — Tlic' lie.isiiry has sanctioned a giant to 
be made' by the Mmistrv ot Agncultuie and hishc'ries 
in aid of the new agricultural building Hie Tinner 
Tanning Macluiieiv Company is to inst.d about hoc,;/ 
worth of new' machmeiy in the Lc'.ither Inclustiies 
Department 

’Mr A H Pric'stlev has been ayiyxiinted lecturc-r 
in bacteriology, and Mr C. Priestley has bc-eii 
apyiointed assistant lecturc'i m cloth analysis 

LcaNooN — 1 lu' Senate' h.is awarded to Mr h J L 
ifarrington the William Julius MuTle Lellowslup ot 
iool 111 respect ot the' woik which hc has carried out 
(Uinng the' past live yeais on the neivous nuxlianisiii 
of 111 1C tun lion 

'hie following doctoiates have- been confc-rii'd by 
the Senate — i) Sc r? Mr S K Illing- 

worth, an internal stmh'iit. of the Tinyx-iial ('ollc'ge. 
Royal t'ollc'ge cd' Sc leiic e, lor a thesis entitlc'd 7 Re- 
searches on the ('onstitution of C'oal ” , J) S( lu 
ccontwiic^ Mr R M Dawson, an internal student, 
of the London School of fvc onoimcs, for a thesis 
entitled “ ihe Piinciyde of ()l(icialJ.Inck'yK'U(]cnce 
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D.Sc in physics • Mr E V. Appleton, an external 
student, for a thesis entitled " Studii's of the Triode 
Vacuum Tube ” , D.Sc. in velennarv science . Mr 
W H Andrews, an external student, for a thesis 
entitled “ The so-callecj ‘ Staggers ’ or ‘ Pushing 
DiscMse ’ of Cattle m Natal,” and other papers 

Ayiphcatioiis are invited for the Graham sc'holar- 
ship m yjathology in connexion with Ihiiversity 
College llcjsyntal 'I'he sclu^ilatship is ot the annual 
value of 300/ and tc'iiable for twea years The latest 
day fc^r rc'cc'iv mg applications (which should be sent to 
the Princ lyxxl Ollicci ol the I niv'crsity of I.onclon, South 
Kensington, S W 7) is January 1 They must bo 
accompanied by the names of not mote than three 
retercnces, cjnc' at least of wdiicli should be the naiiici 
of some jirofessor, lecturer, or teacher of the uni- 
veisity or colk'ge m which the candidate has con- 
ducted Ins studic'S 111 pathology, and state' the' research 
upon which the applicant proposes to vvoik 

Oxford — Sir William 1 )unn’s trustees have offered 
to piovide the sum of 100,000/ foi the establislinic'Tit of 
a School of Pathology, subject to certain c^onditions as 
to site, iipki'c'p of chair and teaching stall, piovision 
ot a maintenance fund, etc 'they have also offered 
the .idditional sum of jooo/ for the adaptation of the 
c'xistmg Department of Pathology as the future 
School of Pharmacology At a meeting of Congrega- 
tion on November 21 these otters were accepted. 


'Piih Tinier corresponilent at Toronto states that a 
(lie odiirred in the upper iloors ot the Pniveisitv of 
Montrc'al on Novembi'r 14, doing damage ('stimatcd 
at between 30,000/ and ()o,ooo/ 

It is .stated m the Chcmihev Zeituu^ that Dr Fritz 
Straus, of Beihn, has been appointed jirofessor of 
( hi'inistry at the Tfri'skiu 'ieclmischf' Ifochsihiile, and 
that Pro! Bodenstem has been invited to succeed 
Prof Neinst m the Physical-ClK'inic.d InsLitutcof the 
1 Jniveisity of Berlin 

Among reient ajipoinlments are the following: 
— Mr D H Peacock and Mi F J Mcggett to be 
piotessor ot chemistry and professor of biological 
scienci' re.spectively at Rangoon Dmvi'rsity', ami 
Dr R A Dait to be juofessor of anatomy m the 
Lmver.sity of Wht water si and, Joliannesburg 

'I'liL annual prize distribution to the smci'ssfu 
students of the Noithaiujiton Polytechnic Instiinte 
Clerkenvvell, F C i, during the .session i<)2T~di 22 wil 
be held at theHnstitute on Friday, 1 )ec('mb('r i Di 
S Z de h'erianti, past jnesident of the Institution o 
Electrual Engineers, will distribute the prizes am 
ceititicates 

Tnr fidlowing wil'f lepn'sent the univeisitu's m tin 
rei ently-el('( ted Hous(' of Commons, tlu' names o 
new members being in italics - -OxroRi) — Loid Hiigl 
('ecil (H ) and Sir Ch.iiles CFnan (IJ ) , ('ambridge - 
J F P K.iwhnson (H ) and f A’ M Butler (Ind ) 
London— .Sir Sulncv Ru<^cU-Wclh (H ) , Combine] 
IvNifEisii (Manchester, Livi'rjiool, Durham, la'cib 
Shetfield, Bir mmghain, ?ind Bristol) - -Sir Martin ('on 
wav (U ) and 11 A L hisher (NT.): Wales - 
T A lu ’ wi -, (N L ) , Scotland (St. Andrews, (.IkD 
govv, Aberdeen, and Edinburgh) —Sir Henry Crai 
(LI.), Sir George Berrv (LJ.), and D. M'Coig Cowa 
(N.L) , Queen’s, Belfast. — Sir William Whitla. 
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Calendar of Industrial Pioneers. 

November 26, 1836. John Loudon McAdam died. - 
. J'lu- great improver oJ ro.ul-making, McAd.im began 
In', c\})cnments m \\is]ni<\ contmiud ilunn at 
J-'.ilmontlp wheie he was a lontiaLlor lor tlie 
nml in nSi^ was made sur\e\or gem tal oi llie Ih^toi 
loads, wheie lie inlK'dmcd the mel1i(,d ol linming 
,1 lied ol stones hiokeii into angidai pua es lli', 
piocc.s was giadiialiv .idoiHi'd \\i('h gnat adxanlage 
lo (omnieni' in all jiarts ol lh(‘ woild 

November 27, 181 1. Andrew Meikle died. V iiiill 
wrighl ol lloiisloii Mill, Dunbar, Meikle wa^, llu 
inventor ol the modem tyiie ol Ilneshmg-m.K hnu‘ 

J li'i imu'hine is said to ]ia\’(‘ ''avid Ihis (ounli\ 
j,oou,ooo/ per .inniim In 17.S1 he Knmnwd the 
uh‘<i ol di unis .inn ed w ith Ikm (ei s. .iiul the In si 11 nu liiiu' 
w.is made in 1780 1|(> (ontimied I0 nnpiove it. 

but nstpi'd little pecnmaix bemdit lioin his m\ eiilujii 
In iSo(ia subsriiption lof him u.disid 1500/ 

November 28, 1894. Sir Henry Hussey Vivian, 

first Baron Swansea, died. -'1 he son ol a imni h.mt ( 011- 
neeled with the i o])])ei -smell mg indiisti \ , \ i \ laii, .iltei 
IcaMiig th(' rniM'isily ol ('aml)iidg(\ diui ted \\(.rks 
.il S\\.tns(M. p.it( iited mii)ro\ eiiumls in met.dlmgx, | 
and ml rodiK ('(] tlie m.ninl.u tine oJ spcdler .md the | 
pioduelLoii ol nu k( 1 and i ob.ilt 1 hiongh Ins (dioits i 
‘Swansea bec.ime "(he melalhirgit al leiilie ol tlu' j 
woild" \i\i.in w.is lem.nk.dili |oi his eiieigy ,md j 
.ibilitN' , lie took ]),irt III l(.(.d .nid nation, d .ilhnis, | 
and alter sitting in Iknh.iniuil loi mam m.us was, : 
m iS<i p r.nsed to tlu* jiet'rage | 

November 29, 1766. John Wyatt died -With I 

lewis P.nil, \\^,llt Is ( ledilc'd with (he impoilaid i 
imeiition oj sianmng In m.Klniu'iy Oiigmalb a ' 

( ,itpi‘iil('r m Ills n.i(i\(' Milage lU'ar huhlKld, he I 
.ilteiwaids (’iiteud (he Mnplo\ ol M.itthew 15 oiillon I 
Ihe (.ompoimd W( ighing ■ iiuu hme now in geiiei.d ' 
ii',(' .nu] Hie K'lk'i- l)L,miig weie imi'iitrd b\ him 
November jo, 1866, John Meiccr died.- Hoin 111 
1 am ,1 -.hire 111 1701, Men ( i beeaii work .it nine .is | 
.1 bohbm-wmuh'i .nul be (.mu* a h.ind-loom we.iM'r 1 
I le studied ni Uhem.ilu s .nul ( lu nns(i \ . bei'aiiie know 11 ' 
tor his expeimunts in dNeing, .md, liom lo ] 

iS |.S, was p.n tn< rwilh holt Diolheis He c out 1 1 bn led j 
to tlu* iheinisliy ol d\eing, j'uopouiuh'd ,1 i.itu>n.if^! 
theoi f)t ( a(al\ tu .u (loii, ,iiui m 1.S50, aller .1 kaig ' 
'I'les ol (_ Np( 1 1 men I s, disiox eud the jneiess ol ■ 
meiu'i isiiig " I 

November 30, 1906. Sir Edwaid James Reed died - 1 
t )iu ol the ton in()s,i na\at .in Inlet ts of In, time, i 
Ki’ed was (raimd .is ,1 shipwiight in the Ivn.d ! 
l>oek\.ir(ls In r8<To lie tx'i.niu* the InsI seiiebiiv I 
ol the liistilulu'n ol .\.i\.il \nhitL(ts, and m i8oy | 
.it (he .ig(' o( tlm t\ ( hi ee, \s .IS in.uh t hlel < oiistl lu toi , 
o1 11u'Ma\)', .1 ])osl lie held (ill [.S70;« 1 h* nUn.diu id | 
(Ik* bell and leittcry s\stem and desigiud II MS I 
I h'iastulion , the liist m.islless s(.,i-,g<'mg liiiK'l 11011- 
ikid He alteiw iids (h'sigiu'd 111. inv not.ible Mssels 
loi loK'jgii na\ les, and .is ,1 publu ni.m w.is .t sfu nmnis 
achocate ot sdentiJu: and leeln*H.d ('dm .1(1011 

December i, 1850. Aaron Manby die^. -llu* 
lunkh'r ol Ihe (list iron st<'.nii v(ss(_l to make a se.i 
^oya,gc', Manb\ loniuh’d tlu* 1 lorsek'^y lion Wkaks 
al 'J ipton, Sta llordshiie, where, in 1821. lie Inidt the 
luron Mdubv ot non 1 Jus \ essel was sent to London 
in jiu ees, jint togcthei m (lie biiiie\ ('anal Doik, 
and m June 182.' mosse^J the ('h.inncl, taking a 
e.irgo ot iron c.istmgs to I’.iris Manby 111 iSK) 
est.ibhshed imjiorlant ('ngineeimg woiks at < li.iii'iitoii, 
''iipphed some ol the earliest engines lor tlie rreiieh 
-Wu y, ,ind look a prominent ]iait in the lighting 
ot Pans bv gMS ^ K (_'. S 
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Societies and Academies. 

I ( ) M »o \ 

I Royal Society, \o\ einbci 10 Sii ( h.ii les Sheriing- 
[ ton, pK'sidfiit , 111 the (h.iii \ s Eddington llu* 
i jiropag.dioii ol gi.i\ it.ituin d waxes Hu* jx'tenti.ds 
I giMii 111 hmsl( Ill's the(i\ icpusml not ( nl\ llu* 
I ahsohite gi.tx itatu iia! di -1 in I i.i lu t (4 the lu'ld, but 
.dso ihe nu'tru ct tlu tot idmaU* s\ sti m w hu h is to 
i .1 gnat < \len1 .iibiti.nx 1 hum ipu iifl\ (he j.p((d 
I pii'iiag.iiion ('I the |i.it(ntiils is not lU'i ('s',,!! il\ 
j llu spL'('(l ol llu .il)sohit( disl 111 l).uu_e haiisti'iii 
showid that, wlun llu (<(idiuale ti.mu* is ( hoseli 
siibiec 1 to ,i ((‘it. 1111 naiulKM the poti'iiti.ds ,iie 
]no]).ig.it<,d with the spt ( d (,| light t ollsidci mg the 
pioj),ig.ilu)n ol pl.iiu* w.ixi's (,ii miiestiuted 10 
oidm.ites, it is loiiiui th.il ‘ ti.imx ('is(> li.msx eis(' " 
w.ixes (.oniiniu* (o h.ixc* llu ,p( ( d ot light, xsheie.is 
(he otlu I two Ixpis (I w.ixi, hax( no liMcl sjHad 
when l'msl( Ill's icstiutuii 1- onuaed 'Ihe latlii 
txpis do not (<ai(s|ii nd to .mx ab,< Inti* (list 111 b.im i* 
"I llu li(‘ld ( )| tlu thi(< I ( au eix .ihk* txpes ot 
ti .111 ix ( I s( li imxeist* waxes, ( lu is iiuoiisdlanl with 
the ecpi.ilioiis ol (iillielx emplx ,pa( (', (.,,, o , but 
this txpi* luxiitlukss lonniKiilx (iiiiis m N'.iliiie, 
n.imelx , .is .1 po p.ig.itu 11 o| gi.tx il.ilioii.d (list in I ),i me 
bx hgh ( - w .IX ( s I >ix ( 1 g, n t w .1 x < , .1 1 e .1 Iso ( oiisidei ed 
\llhoiigh llu et|n.ttu)iis i oio spoiid to those ot si'inid- 
propigalion, no iimlonn spluiual w.ixis ot gi.ixita- 
tion (.m (((.in llux mii-a .dwax-, he i oiiij'lu .1 led 

b\ donbk t-soinei's 1( 1 *>( me ( I the ( (anpoiients 

'I he w.ix ( s ( imina ting 1 1 om ,1 spin 11 mg 1 (,d .lu w 01 ked 
Old in del. Ill .nul il is loimd lli.il on .igu i meni will) 
rnistrin) ihe nd niu-,1 ‘.bwlx lo,e (iieig\' by llu'st* 
w.ixes, toi ,1 tx pit .d, ( pMiod ('1 dec.ix 
ol Ihe lotation is toimd to lx ol the ladt 1 10’’’' \e.Us 
I 11 Jeans llu llu 01 \ ot tlu 'a.itteimg ol «- 

and a'l.ixs \ lluoix of s(.illiimg is dexi'loped m 
xxliuh both llu* h ( ble em ( imd 1 ■> ol the lluoix (t 
nnilli|>l( si.dteimg .md ^ilsi* the xuknt emonideis 
ol tlu lluoi\ ol sinjdi siallumg .lu t.duii into 
.uioinit 'Mu iii(s(iu(' (-1 single st.ilU'nng piodiui's 
xiix m.iilx tlu s.ime (lUil .is (,iii Le jik dined b\ 
.1 siiit.iLk* .idjimlmeiil ol the (oiist.inls m the l.iw 
(d multiple se.dleimg, .nul tin niuleis tlu scp.nale 
('xpi'iiment.d stiidx ol sitigh .< ,1 1 ti 1 mg x I'l \ ddlu nil 
-\ P Chattock. .nul 1 h Bates ( Mi the IxkIi.ikIsoii 
g\ to-m.igiu'lu (tied Ixuh.ioPtai h.is ^hown Ih.d 
the align], n momentum aiismg m .1 tei i(,-m.ignelu' 
siibst.nuc liom unit i h.mgi m its m.igiu'lu moim'iil 
should li,i\( tlu x.iliu ot I im K'"' d gvi.itmg 
('le< lions .tre k sp< iisibk* loi its m.igiu tisiii Mi .is mi *- 

menls oi this (pianlilx 1 )X tlu L.ilhsiu mellual loi 
thiee sp('( miens ol n<ai and one ol nu la ! .in gixi'ii 
•llu Ksnlt-,. dixuhd 1)\ 1 1 D' i" L .igu'e to witliin 

1^ ])ei ((.111 with oiu* aiudliei ,nul then na.m is 
o () ]ier Kill gii'.itc'i th.m o 300 ( lose laojioi tu>n- 

.iht\ aPo exists betxxcdi the ( h.inge oi m.igm tu 
moment and the .mgui.ir moiiieiUuin H'sullmg Ihe 
sjiKimen used (oiisisttd ol .m iipnghl wire siispi ndid 
bx .1 (jii.irt/ libie 1 !x the mtiodiulioii ol .i hiiTgrd 
Joint b('twe(u xxiie <nul Idm tlu .idjiislment ol the 
m.ignetie axis ol tlu xxin to Ihe xeitu.d is much 
huililated, and mcasiirements wi le m.uh* mi lexms.d 
ot magnetism nisle.id ol on nu'idx r(dmmg it lo 
/tro #rhe inoK* jn'iled sxmimlu resisbing Irom 
Ibis ])i (H ediiK* m.ix be tlu i.nisi'ol 1 he moie eons*isten 1 
n'snlls ob1. lined I he ellei t» mi the lesiiKs ol the* 
Iddx euiients m tlu* spei mu n xx.ts not iiioia* tli.ni 
a small li.ution ol i pei edit loi the spednu'iis used 
\t high (l.unjungs the (adm.nx d. imping eoireelion 
gives values th.it aie loo l.irge P M S Blackett 
On tlie aiuilxsis ol «-iax jihotograjilis \ l.nge 



JNA I UKU 


[JNovember 25, 1922 


722 


number ol photograplis were taken of the ends of 
the tr.uK'i o* a-r.iv's Irom polonium in both air and 
argem, using ( 't 1? W'llson’s expansion method. 
I here are sudden bends made by tne tracks due to 
e<dhsion with tlie atomic nuclei, and the actual form 
of these bends is obtained from measurements of 
the double images given by the s]iecial camera 
desigiK'd (or the work by Slumi/u The Ircspieney 
ot occurrence of bends ol given type arc eonsisteiit 
with tlie CMsteiue ol an mveise-sipiaie law of force 
between the a-p.ii tides and tlie nuclei, when their 
dist.inee a|)art lies between oxio''- and 10-* cm 
loi <irgon, and .md 5x10'’" cm for air 

The velocity ot llie a-jiai tides .dpng the latter part 
ot then tracks was also lalciilatcd troin the lieqiiency 
of th(; bends and iound to Ix' much lf»wcr than had 
been expected W'locities so low as 10 cm. pet 
second weie obtained, and the lelalion connecting 
tlie velocity v and the i.ingi' y was Iound to be roughly 
ol the toim instead ol the toim coo.:i, lonnd 

by .Maisdeii and Ta\'lor loi the e.irly pail ot tracks 
by othei nudhods \o anomalous elhs ts were' dis- 
(o\ered as n'g.uds tiefpuiicy 01 type ol collision - 
I II Jones. I he kiiu tic (tieigy of ek'ctroiis emitted 
tiom a hot tungsten tilamiuit When .illowance is 
m.ide tor c\[)eiimeiit<il and secondary eJliats the 
tlisti ibiilion ot eiK'igc agux's with that gi\en by 
Mavwdl’s lavN Ot exjxiiment.il errois the most 
“.erioiis are probably due to (lillu ullies of mtMsiiimg 
the small currents iiu'ohed ,ind the temperatures 
riiese le.id to uiicei lamties which in mdixulnal 
.'\j)eiimenls may amomU to so much .is to jier (ciit 
I lie secondary eltccts pjol),ibl\ aiise fioin con- 
raminatioii ol the In .i ted sinlaies This tencK to 
IK rease tiie api>.ueiit ciu‘ig\ ot (‘lectroiis (“iiiitted 
md the increase ma\ amount to so much as go iiei 
'('lit d he abnoim.il t'kctmji energies found by 
I’mg, which \\( le as mi di .is 100 ]hi (<'nt in excess 
it the Maxwell liistribu' ion value, do not ap])ear 
mder s.itislai toi s' expeiimental (oiidilions -W 
Allison' dlic (|uan(iim tlieon .md ('Ie( troimignetu 
ihenomeiia I'lom the ])oipt ol \k\\ ol the cjn.intum 
hcoi'N' such systi'ins .is <itoms pr.ssess sl.itionary 
t.ites wind) aic sulijcct to londitioiis t'Xjircssc'd b\ 
he e(jnalioTis - 

he [laper is diidl\ coiuerned with .in exTeiKhnl 
01m ol these (jiuintiim K'sliidions m which tlu' 
iiomeiita, .ire njilaied 1)\ mote gener.il momenta, 
,, iinoKmg the com])()n('iits ot llu' xector jiofenlial 
it the (’Xteni.il lidd to which tlu' sNsIc'in is siilijeftcd 
S Marsh .md \ T Evans t )n nu .ismemcnls ot 
Icctrode ])o1enti.il liroj) with direct ciiireiit and 
llcriMting cunciit ('IcctioK sis Kl('( tnxles (d jiolislu'd 
il.itiniim, ]ilalimim-l)l.u k, gold and nickel wen* used, 
orinal sui])huiic .uul s(‘i\ing as the elect roly 
\ ith diiect ciineiit, .iiioclic and (alhodic ettccis 
.X'l'c examined , with .dteinating current, the 
[('(jKeruies langed irom 25 to tSo J'lxjieiimcnts w'eie 
Isu made uuth Naiimis current densities With .ill 
!ic metals c'x, mimed, tiie (.ithodu: diop mcieases 
itk tmu', th(' eunes (especi.illy w'lth polished 
l.itinnm) resembling s.ilui.ition (m\es in ladio- 
Ltivity d'hc .mudic droji (h'cre.iscs .it lirst and 
leii rises .simil.uly to the e.ithodic ciiive With 
Iteinatmg current the ('kcliode diop di'crcases 
Liniig an mteiv.il dejuiidmg on the lieqiiency .md 
lereiLfter *incrcas('s shghtl\ '1 lu c.ithodic Viirvcs 
rob.ibl\ represent tlu- ^dtei t ot 01 elusion, wliile the 
node curves represent the op]>osmg eltects ol oxida-^ 
on and occlusion 

Royal Microscopical Society, October 18 — Prof. 

. J. Cliesliire, president, in tlic chair -K. Chambers ; 
ew apparatus and methods for the disjsection and 
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injection of living cells. With the new apparatus 
there is a complete absence of lost motion, and 
continuou.s and accurate control of the needle in 
every direction under an immersion lens. Tlie 
needle is maintained m one plane while it is being, 
mov'cd. Adjusting devices facilitate placing the 
needle or micro-pipettc in position. The instrument 
consist.s essentially of rigid bars which are screwed 
ajiart against springs, the movements of the needle 
ti]) being in small arcs of a circle with a radius of 
about in. Then' arc tliree lion/ontal bars vvhicli 
.ire forced apart by two screws. W’licii the screws 
are reversed, spring lunges at either end holding 
tlie Ixirs tug('ther m jiaiis return tliein to their 
oiigmal position A siniilai pair of vertical bars 
altiiclied to tJic ho]i 7 ontal ones controls up and 
down movements ol the needle. With this instru- 
ment the most dehc.ite operations in micro-dissection, 
such as pimctuiing blood corpuscles (ji ('veu cutting 
up ( liromosomcs, can be jicilormcd. A new micro- 
injeclion np])aratiis is also described, as well as 
metliods foi making the needles and the moist- 
( ham her. 

Zoological Society, Octobei 24 — Dr A. Smith 
W'oodw.ird, vu:e-piesulent, in the chair — J. P. 
Hill .md P II Burne • '1 he Icetal membranes and 
placentalioii ot Chiromys madaga^ii arieni,is - -R I, 
Pocock • 'J'lic extcinal cliaiacteis of the fo'tus of 
Cliiyoiuvs tnadK^'ascayif’jisn — \< Kirkpatrick and 
J Metzelaar . On an inslaiuc ot conimciisalism 
between a iK'imit-crab <md .1 jioly/oon 

Society of Public Analysts, Xoveiubct 1 - Mi t' A. 
Jcllis Kich.ircK, prcsuh'iil, m tht' chair - C Ainsworth 
Mitchell 'I lie coloi iiiK'ti ic esliiii.it 1011 (T pynigallol, 
g.illot.mum, .md g.dlic .aid A ferrous tailratc le- 
agent is used Tlie violet color.ilioii produced is due 
to tlu' i)\rogaIii( gioiqi and, aiiplied (|iiantilativ(’lv, 
aJlords .1 nu'asure ol that group m dittcienl com- 
jiouiids 'I'he reaction tliiovvs Jiglit on llu' cem- 
stitution ot g.illot.umm , the results I01 biiiniii from 
('lima galls aie more' m aKoidamc with tlu' tormiila 
rc'Centlv' suggested b\' Na'i'cnstem than with that 
previousK .iccc'pted d'o eslim.itc g.illotrmnm in 
Ihc' jnesence of gallic acid the' sulist.mces .iic estimated 
together colonmetncally m tc'ims ot g.illic acid 01 
])\rogallol The l.mnm is then jirc'c qntatccl with 
c|uinme liydrocliioiidc and the g.illic ac id estimatc'd m 
llic tiltrate 'J hc' diitc'rencc' hetwc'en tlie two results, 
nuiltiplied by a factor, givt's tbc' galloUmnm I'lic' 
nu'tliod h<\s been .ipplied to the c'slim.ition ol tannin 
and gallic acid m vaiion? u. Mural and c.oinmevcial 
jnodiicts -- 1 ! Annett .md M X Bose riie estima- 
tion of n.iiTotmc <irid paji.ivc'rmc m ojuuni Small 
cpiantitiesot opium (f-g grams) onlyvvcie avail.iblclrom 
plants used m sc'lection cxpi'rmu'iits on the poppy. In 
estim.iting narciitine and p.qiavc'nne <m cjld obsciv.i- 
tion of Pliigge’s, that on addition ot sodium acetate to 
an aqueous ojnum extr.ut, iiarrotiiic', papavt'ime, and 
nareeme aic jirecipitated, was used (liven the right 
conditions, Hie fust two aic precipitated ecmipletcly ; 
the* naiceme e.iiTied cV)wn cam lie waslicd awaiy with 
vv.iter, and m Hie washed prec.ipit.ilc aftc'r further puri- 
fication Yi.ircolirie c.m be estim.ited jiolarimctncally — 
fl Is Annett and R K Sanghi the estimation ot 
codeine (.'cxleine is extiaded by toluene irom .m 
atjueous alk.iline extiact ol oinum, convc'rted into the 
hvdrochloiide, punhccl by le-extracTion wath toluene, 
and linally convTited into ^lydrocliloridc and wcighedns 
such. Theproc ess is an inqnovementof thatprev lously 
destnbc'd by Annett and Son- j. IT Nicholls : The 
estimation of morphine. If a 50 per cent, alcohohe 
scjliition containing moiplime liberated by means ot 
ammonia is sliaken with half its volume of clilorofonn, 
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about 85 per cent, of the total morphine is in the 
lower layer ; 2 such extractions remove more than 
1)9 per cent. The alcohol retards or prevents* the 
crystallisation of the base from the upper layer, and 
ensures a rapid ^paration.— R L. Morris: Further 
notes on the estimation of potc^siuni : by percliloiate 
and cobaltinitnte methods A modification tor the 
direct estimation of potash in the presence of phos- 
phates of calcium, magnesium, iron, etc , is described. 
Sulphates should be removed by luecipitation with 
barium chloride. Diushel's modification of the 
cobaltimtntc-permanganato process gives tiuslwoithy 
results. Half - satiir.ited sodium chloride solution 
should be used lor the final wasliing ot tlie ]ue- 
cipitatc. 

Edixburoh. 

Royal Society, No^'embcr 0 -Prol h'. t) Howi'r, 
president, in the chair — I 11 Ashworth; On ViVoi/o- 
hf'iondium seehen, witli special leferetue to its s})oiultL- 
tion and affinities 1^hino^(^oridnim i,eehc}i is para- 
sitic m the connects e tissue of the nasal seplum of 
man, .md causes prolifeiatioii usultmg in the produc- 
tion of poly])oid growths, a case* ot which has been 
under obsci\ation lot four and a Indt \'e<irs 1he 
trophic stages ol Rhinospuiidium may be intracellular, 
but the great majority he between the lonncctue 
tissue tells As grow th pro( ecds, granules ol protein 
and ial-globiilcs appear m the <^tophlsln .ind mciease 
m nuinbei and m si/e When the organism aj)- 
pro.u lie.s o 1 mm in dianudei the niukus rlividi's by 
mitosis, There aic four ehrornosomi's Othci niiilear 
divisions Jolhnv , the nuclei (with lew (‘Xieptunis) 
divnh' synchtonously Alioiit the time 128 inn ha aie 
piesent the cell-wall, Inthei to ( Intmoid, Ims omes inu< h 
thukemed, exec])t at one point, b\' dt'posilion ot 
cellulose on its inner surlaie 'Ihe niidoai divisions 
continue, and, after the twellih, ihMv.ige ol the 
eytojilasm t.ikes pfiiie .ind loimdcd cells aie loinusl. 
which undergo two fiirthci divisions to form the 
-ipores (about 16,000) ldiiall\ a jirojioition ot these 
lie arrc'itcd m development, bul tlie remamdm- en- 
large, and in cacli, ten to sixteen lelrmgent s])lu‘iules 
of protein lire lormefl m vainolcs in llu' tyloplasin 
lly this tunc the sj)orangmin has 1 cached diameter 
of o-jij to o -i mm , its wall has become strep hed, 
and .it the point wheie (cllulose was not deposited 
the wall eventually gives w.iv, and the sjioK.', an' 
laiim lied into the tissues or escape tlirongh llu' 
luptmed surface ot tlu' ])ol\pns to tlie exti'iior 'Ihe 
spores whicli bcconu' lodged m f.ivoiiiable positions 
in the connective tissiu' grow', becoiiu' sjiorangia, .md 
[nodnic a iiesli ( rop ol spores Hillierto llu* natiin' 
of the sjiorc has Ix'en fnisiinderstood the ri'liingenl 
sphenile.s liavc been mistaken foi spores In view 
of the charattei of tlie nucleai divisions .md the 
cellulose ('iivn'lojie ol the spoiangunn, IvUmosporidmm 
IS regaided, not as a Sjinio/oou lielongmg to tlie 
(iajdosjioiidni, but as belonging to the lower timgi 
(Phyconiycelcs) and in or near the ('liytiidmea- — 
J Stephenson: (hi some Siotti'^h Oligocha-ta, with 
.1 note on enc^^stnu'nt m a (#)nmion fieshvvalei 
oligochmte, Ljinibncnlus varie^atus (Mull) |)i-,(ri})- 
lion.s of certain new and coinjiaiatively little known 
species of Microdnli aie given , the imnts ot vari- 
.ibihty in certain oigans .md .sv stems ot the Jhi- 
chytrscidai are discussed, particulai ly with n'teience to 
Lmnbricillus Imeatus (Mull ) , and an account is given 
cl the encystment of LumbyK^dns vnncgalus (Mull ). 
a liitlicrto - unrecorded occmieiice, on tlie margin 
ol a Scottish loch in the dry summer ot J()2T. 
Elsie 1 MacGill : On the hfc-history of Aphidnis 
avemc (Hah), a braconid parasitic on the Nettle aphis 
[Macrosiphum ‘iirliac). 
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! Academy of Sciences, October 30. -M. Albin Haller 
in the chair.— M. d’Oeagne : 'Ihe plane representation 
of space. — IM. de Siguier, llie divisors ot certain 
linear Galoisiaii groups - (' Camicliel flic tmbulent 
regime. An .lecount ot some exjH'nments on flic 
turbulent flow ol wMtci m lubes- M. Maggini The 
role ot anomalous dispersion m tlu' spi'ctra ol stars. 
Displaieinents f)t lines 111 the spi'ctnim ot a stai may 
be due to piessiire. radial vs-kuilv (tHe Dojijijcr 
ell('ot), anomalous dispeisioii, 01 a ditterc'uce in the 
potcnti.d ot giav italioii 1 hsplai eiueiiK hav e usually 
lieen attnbuted to tht- Hopplm etli'i t, but it is shown 
th.it cci tail! ( asc"' are m<n<‘ [uob.iblv due to anomalous 
dispi'rsKJii - R Goudey An .mniial iieiiodn v. 111,1- 
tion of th(! r.itc ol .1 jieinluhmi M Giacobini 
Obseiv .itioiis of the Paadi' comet, m.ide at the Ikiris 
( )l)ser\ atory Positions ol tlu' (omri .md coinpaiison 
stills given loi <)etobei j j, 2 j, and 25 'Ihe comet is 
small, about 10" in extent, and with a nm lens of about 
niagnitiide 12.— P Chofardet . ( )bsei v .ittons ol the 
P.iadc* comet (ro22c) made with thi‘ (oitdc ('(piatorial 
ol tlie ( )l)sei vatoiy ot Pes.iixpMi 1 wo jiosilions are 
given tor ( )ctol)('i 2 [ -A Schauniasse ( fbseivations 
of tlie Jki.ide comet, made with tlu' coude eipiatonal 
ol Nkc Obscivalory Positions ol the conu't are 
given lorOctobei 2p 2<>, 27 It was ol 103 magni- 
tude, with .1 nebulositv i' 3 m di.mielei, and jiresent- 
ing an (longatiou m llu' diieclioii opposed to the sun. 
— M Poivilliers \ new “ slen o-.iutogr.i]di A 
d('S( nplioii ot a iiiodihed slereost. o[h' which jicrniits 
ol till' piepai.itioii by iiMHianii.i! nu‘,ms ol a plan 
showing (oiitoui lines 01 veilic.d -.et lions liom two 
jihotogiaphs 'I lu' sc.ilc iiiav lx- v.iiu'd at will .md 
tlie apjxir.itus is suitahle loj- laiiw.iv siiivt'ys - -Loins 
de Broglie .md A Dauvimer An. 1 logics ol .strnctuie 
between tiu' oplnal senes and Roiitgi n senes ot 
lines Fioin the point ol view ol Uohr’s theory, 
the an. ilogv ot stiiutme hciweeii the ojilu.d series 
.md Iv’ontgin sen-’s e. exjil.miefl l)V' the lai t that 
tlie mtein.d levels, l\, L, ^l, etc , K'spcctiv ely are 
char.u tensed hv llx' s.iine tol.d number ot qii.mta 
as the lirsl viilu.il exleiior levels .it the last ('lectronic 
l.ivci "I hesc l.isl I'Vels .lU iespoii-.ible lor the 
o])ti<.d svi'K'-, \ Sclleno TIk .iM.d ('Heels ol tlie 

I mag.iK'tn field, .lu.dogous wilh thos( ol Kigln-T.educ 
.md I'Mlmgshausc'U - ('ar! Benedicks ' stiidv of the 
(k'tonn.ibiiilv ol Ihi' jdiotogi.ijiiiK l.ivt'i It has been 
pi()V(d bv .I'-tn'iiomers that no sensible detoiniation 
ol tlie photogiMphm him taki's pi. ice m ordm.irv 
stai ]diotogiaj)hv, but it is possilifi' th.il the more 
intense light ot llu' solar (oion.i might |uodnee a 
dc'fonnation and this would s( nouslv .iflcct such 
delu ate inc'asuiemeiils ,is thi' devi.ilion of light 
p;i*-niig thiough llu' lu'ld ol goivilv ot tlie sun 
File (xpcnmeiits descnix'd, ck sigiu d to iiK'asuie such 
a deioniiatioii, g.ive neg.iti\( lesiilt-, but flic dcsir- 
.ibililv ot 11 pc.itmg the woik with ,ipj).iialiis cajxdife 
ot giving higliei precision is poinlf'd out -J A. 
Muller '1 h(' dcgtc'e ol molehill. ir [X)l\ merisalion of 
suhstanecs at tlic cniical stale K’liu; Dubrisaj^: 
'Ihe .ntiou ol bone acid on in.innite m .dkalinc 
solution do solutions tout. lining e(|inv.ilent pro- 
jxirticais (,i boiK' acid .md sod.i, inci easing ])i oportioiis 

1 of m.innite wi'rc achh'd and iih'.isiik nu'iit made ot 
the tempeiatuic oi iniscibihl) with pheiol, tlie 
lotatorv' jiovver, and the sinl.ice ti'iision. No defirtito 
conclusions c.m be di.iwn limn the experimental 
re-iidls There -dw.ivs rein.ims soiiu' soda imcom- 
biiicd, and there would apjx'.ir to Ix' at least two 
distinct compounds with maimitc in Ihe solutions — 
.M. Bonnier: The estimation of alkalnu' carbonates 
in presence ot phcnolplitlialcm. A statement oi tlie 
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conditions under winch solutions of carbon dioMdc 
in canslu i,oda solutions ( an be* titrated with accuracy 
— I, j Simon’ I he lole of chroniic oxide in oxidalion 
with (.Iirornic and sulphntic .leids — Paul Bertrand. 

'1 lie coal Hoia ol Ihe Sarre coal nierasuies — R, 
Legendre. Iiiurn.d \aiiations ol the h\dio.gcn ion 
concenliation of sea water rie.ir the coast '1 hc' 
li\dioj 4 en ion < < nc enti alion ol scm walcn taken ncsii 
tlie (ImIsI \ an(‘s duiin^ the ch^ and jMsses through 
a inaMiniiin at about •; r m S Metalnikow Ten 
)e,iis’ cultnie (d iulus(aia without toniug.ilion 
( Delezerine and Mlk Su/anne Ledebt I lie tiaiis- 
lui'-sK n in M'lie-, id the pioteoRlu pown niiti,ill\ 

< onlc ‘1 K d on mac In ( p.iin u i tic^j me (' bv' enleiokiiiase 
Reiui Wurrnser and Ra\ niond Jacejuot I lie rela- 
tion be t wc'CMi the ( olli 1(1 a 1 st.ile and I lie pin side gn .d 
tunc tions (d piob.pl isin \ Pezardaiidl' Caiidroit 
Subic'iial testn iilar intei pcmc ti.ilion in incompletely 
( adrati d I oc ks I'diaiaid Chalton and \ndic'- Lwoff 
'Idle (\(dulion ol llic inbisoiia ol lamellibiaiK hs 
d he I L la I lolls be I wc( n llu' 1 1 \ pocoina and Vncistiiini 
'1 li(‘ gc nils 1 1\ |)o( oimdcs I'l Burnet 'I lie icdalions 
between 7) Ihoilti^ and Mmoiomts nicliliiisis - 
J Dumas D Combicsco, and J Baltiano d he action 
ot tile tc'i, inn and di|'luhi in lo\iiis .idmmistc i c d In 
tlic' inoiitli I' \pc 1 line nlal tetanus can b». piediue'd 
III (he guiii('a-|)ig In adding tin' tetanus toxin to 
tile food, bill the l.ibbit Is K'sidailt < >11 the otIUM' 
hand, llie labbii is nn.ii sensitive Ilian the eiimea- \ 
|iig to llie ac (ion ol I In' diplil Iiern lo\m adiiiiiiisteied j 
in the' saiiK' wav I In'se' n suits .ire ind in agie'enn nt j 
il li ihe res 11 lb ed ol hei w ea ke i s, and 1 liis is explaine'd j 
]i\ the andioi In (he lae I lhal ho piejMialions . 
oonlaine d iiioic ol lln 1o\ms i 
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Zi it>i III ill liii w.nnln ik I nil I si inilij'i'r Mil.iiliiil I 

/iililicn liiT I'.n lim iiMssi n in i,Misj;'i <_’i lx n oin In K Vnininiin ' 

Jiiinil 1. inn I i’|> (liiilin i>>)>iiiilii l'>iiinlt.i( c'l 1 ) I 

Miiii'jiis i)i ihi Inili.in Mi l< i>ii>i>i'.:i( d In ihiIiik nt \ <>1 _M , 

I'.til .i Mom Mmiflih (liiii.lusnl I |.|,( i- In WimN .h.liMd I 

Imni (III Iliu'lilHdi I'lloi |! illiiiin^ .il I'liiin i n s| ui'iiw m Indi.i iliiiinu' ! 
till 1‘cru.il I'lKi Id lal'i |i\ I || |'i, Id r|, 41-1 tl. ((.eloilfji 

(id\ ( t iininit 1‘iinlim; OIIm I ) JiMpos is 

licltdil dl III! |i(|oi1ni(nl dl liiiliistins, M.nli.is, tur tlic ^l•^r j 

(iiind ila M.inli I'lJI I’p \ (>1) n (M.eili o e.dxcinini nt 1 

J'n^s) 

\nioN dl Itii' !'nns\,i,d Miisiiiin \ dl .s, I’.nl 1, idtiliimner j 

ln\|(U dl tll( \dlil' III l.lt llie dl S,,|)I|| ,\llli III lillils, lt\ \ lldllilts, ' 

A n I in|i('i l( I t ski 1( Idii dl I ( '(f/ii // SIS, 111 ddiii. Ill t In ('dllcilidii | 

dl till I'liiisNiil Miis(iiiti, li\ |)r I! Itiiidiii l'|> I.s7-J7(i \ d| ') | 

I’iUt I I Milt iiiiiti'' ( diifnliiil idiis Id din Kiidwli d'-'c dl (he 111 I iii.ipIcM i 
.iiiil Oitlid{)|i'i.i III tile I'l.iiisv I il iinil N.it.il lis .1 \ (■ Ui lin r.nl I I 

Jicini i|ili 1,1 ,md 111 dlid.i' |'|i 'I'l iplilis \ nl M. ICiit ( (lid iin- 

lim till s|i||( (r|d,c (,| s,,||||| Ciiii.i, 1)\ Dr (■ \riiMld Ni w Idinisdl 

n.isidi <1 iii|iid I lidiii lilt' liiiisv.iil Miisi Mill, li\ I tniiMlIins rp 

III1-14I (e .tiiiliride'i I'lmti d .iMIir I mo isd\ I'n s, ) 

'I'l. Ills 11 I lulls dl Itld Kdilidili lltillO .llld Stnntllli Sd(li|\ 

Adi 14,1'U'I I'lL’J I'P IJS \| ' M M (|{d( lld.de ) 

Jiiip'iiil l)( p.iitiiK nl dl \-_Mn Iilliile tur fin Wist linliis Itilmit 
dll die \i/ili iillni il Dep.iunn nl, s| I in i.i, I'lJI I’li i\ il 

( li.ii b.idds ) (((/ 

JSmiii.i ViiMii.il lii|>dit dll (lie I'diist tilniiinsti.itidii dl XifCiri.i 
Idl llie Aeiii I'lL'l I'p b (lliid.m ) 

’"'llie Hdt'mi(,il Sdiiile .md l'-\i li.iniri* ( liib di the Itiitlsli |slt'< 

A dl ( 1 , I’irt ,t, ilipdit idi I'l.’l li\ C (' J)iii(( I’ll 2(11-7)41) 

(Aihtd dll ’1’ Itiiiu It .ind ( d ) Ills 

Moll Ihe st.eli lhrd\^ .ne,i\ tin Ke\s‘'’ \n lApdsdidii ol whiit 
t'''ie ( In iiiK ,ils nil an td till' X.itidii I’p M (l-dinldn Asstni.itidn j 
ol liiihsh ( lienip .il AI mill, n Duels, I'l'i I’n t idillc ) i 
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llovAit Society of Auts, at 8.— "Prof AV. A. lioiie : Brown ( oul an 
T, ignites (('tiriDir iautiire) 

HoyaL tSOeiKTY OF AlKincixE (Oiloiitologv Section), at S -Dr. 1’ 
AV aboil- Will i.aiiis : liiftetions ot tiio Teeth and (luiiiH in rehtlon r 
tlie Xose, Tliroat, iiud Ear 

BoyvL (iLOGliAi’iiie ei- Soe irrv (at .Eollail Hall), at 8 ‘JO -C. Oillniiin 
.All Aseent ot KiliMi.uijarc' 

TUESDAY, NoiEMDEU 2S. 

Uo\ Cl. lloitTli 1 I, ’ll IICI. MK'II- rv. .it 'i — M. B Crane : Self-Steillitc 
■mil the I’dlliii.itidii nt t rint 'I'nes. 

Uoc \i, hoiiiic oi. Mippim: (Areiiinne iiiul Oplitlialmotoge 
Melidn.) Ih li sh.iw, C Aldore, and dlliers Disiussidu on the 
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Tnsiiii ri 01 AlciUM l.seilsHiis. l.si . nl n iO -Kllni illiNtratlce 
oMlii Cdiiiinesf (4 011 tiigld- tnieip an Oil ( 'll 
Hoc ci, I'lioToeai ci’iiii' Sen 11 r\ 01 Dui-cr lilUTCi.v, at 7 .1 E 

s.inndiis oil till lle.iten I lai k .it the Ipn 
Soe lol.iM.n Cl, Soiii'IC (at KdC.il Soiiitcl, .d 8 1 .') — H Belloi 

I'.n (dis ot ilistdiii il I'h.mgi s 111 '^oe n t\ 
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dl sfei l-nia king in I nel.ind 

J{i)C Cl, MH UTC Ol Aids, . 1 ) .s M.iioi W s Tin ki 1 'I'lie Dot Wiri 
Mnidphoni audits tpiilnalidns 

Till K’Sb I ) , Noci.Miii K il) 

Hoc Cl, Mil II n . al I Anniciisirc Milling 

I.INM'W SOI (i,ic .it ■) 1)| H .1 lilhaid The A\ ine-\i iMtldii dl 

till Ordi 1 I’leO.ppt n. dl AI.ic-lliis I) M s A\,dsdn .md J'] I 
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Dl AI 1) D.ihsdii Notts dll till Noll dpi I. dice lieatiiiiiit e 
siiuiid O Hiph.iel M mdaub ol Auni.nv Ini ( Iplil li.ilnii' 
I’ll St iipDdiis W A l)l\ic Stine Hi nut I )e\ elopnu nfs in 
Spei I II le 1,1 lists I II D.iidiiiii sii William (lookis' Ant- 

el iie (.l.issi s II s Hckmil .Medmds used 111 till .M.miil 11 tiiu <-1 
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/’/.’//LI i', I)niml)ii I 
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s.iim Hi n 111 Hi s( ,iri hi s dll lailuii if mn e I htmi.is H.iw k'li > Ln Inn ' 

.1 1 Mill; I vsi'i 1 1 1 ION Ol Lm.im I i;s, ,it 7 .10 II D Hiiiwn Mm liiin s 
iisnl in M iv'iii In sep 11 Umn 


PUBLIC LECTURES. 

.S'.! Tl i;D I F, Noc I Ml I H J'l 

ll'diMMCV .Ml slid (l''()iist llilh, ,i( i ill 1' I! ilfoiir-Hriiw ne 
HiiDsh AV iti r-lii Ohs 

1/o.Y/).t Y, \i)\ I MniiH 27 

t M\ I HsiTV Ciii n Iri . ,il '• 50 --Miss I, Il Itin s Dims 'I’lie Ecolntlmi 
dl Lomldn Sill M I dimr Lei I no s dll Dei emhei I 'iml It 
(ire III I.iindon^A MC a (LSI) Aldiise,dt' stnet), n — Col sii 
Willl.imll WilliiA liheiim.ilism and how lo.icdidit 


TCESD 1 Y, XocrMin i. 2S 

SI 111)01, Id OliltN'i'cr, St I |i|| s, ,U — slimkli M JI Ahd el H.i/ek 
The stude dl Moslem I'nilis.iDim in Lmniif 

TUI flsDAY. Novncriirii '30 

IcTMi’s ('01 i.i (,i .i( ■) 10 \. I’ .Idpsdii The DisDlbiilidii and Inter- 

Il latiiiiis dt the slacdiiie I’l oples .mil L.mgii.igi s 

CMcniesi'ic I'oi.iKe.K.at,') '!o — Dr C I’tlli//’i I’latone e I’TtniancMind 
(111 It lii.iii) 

EHTD I J)i,i'hMiiVK t 

Hocai. J.NsriTiTi or I’l nri' IIkchtii at A -I’rof T Madsen 
Sill I itk and t iispei llie AnDlnxm i’rndmtidn (Mailien LoOnre) 

Brid'Oitp CoM.l'.on l-ou Womi\, at .A .50 —Miss E Jelfilex Davis 
itiimaii J.dniliin 

,S'.l7’f7//yLt 1’, l)E('KMBr,l{ 2. 

IfoHViMCV .AlnsKiM (Forc'st Hill), at 3 HO — Dr. E. Marion Delf . 
ATtamins and liealtii 



NATURE 



SATURDAY, DECEMBER 2, 1922. 


CONTENTS. 

PA(JE 

Smallpox and Vaccination 

- 

Religio Chirurgi . 

7-<> 

Chemical Technology 

. 7_>t> 

Forward Piogression 

7jS 

The Nature of Science 

7 -■'3 

Aspects of Military Medicine. Ik W B . 

7JO 

Our Bookshelf .... 

Letters to the Editor 

73'-» 


TIk Isolopt's nf Aiitiiiion). Dr F. W Aston, 
F R.S. 

l'A[)i iiiiu Ills (»n i!il liicoi) Ilf Siiil .!( iilit) ^ Prof. 
J N Mukhctjee 

New Spi ( ha Ilf \\ r \ \ii,anil i lyilii"*i n in 

the ixtuiue Ulna viola J J Hopfield 
Molci iilar \ iscosit) Frank M Lidstone 
N'lw Wtiohts and Me auks foi India Howard 
Richards ; C A Silberrad 
Jlaipoons Hilda IVal in 1 lolda iha., \(.iks. T 
Sheppard . 

J liL !<(. I ilionship liUwi'Lii llie (mnmnn llauiil aal> 
1 liu/'i! :iii u\ /v -’///'<)'/ and tliu Ananoin ( 
pt/a\/iiui) I //'//'//, f-A,/ 1— Dr J H Orton 

I’lrsi Lissinisin I’l.utu.il J’.inlooy. E AA/ Shann ; 
The Reviewer 

The Me ( li.inisiii (il ilu ('oililia. Dr G Wilkinson 
AnOlkrol \(iluiii(s — M Ghcury dc Biay 

Human Blood Relationships 
The History of the Photographic Lens 
Obituary : 

Prof. Heinrich Rubens V,\ R. W. L ,ind Sir 
Joseph Larmor, F.R S. 

Lieut -Col G L Tupinan Hy Dr. A. C D. 
Cromnielin 

H. J Powell . . 

Giirrent Topics and Events 
Our Astronomical Column . 

Research Items 

The Society of German Men of Science and Physi 
Clans. I’.y Prof B. Rassow . 

The Piesent Position pf Darwinism 
Effects of Local Conditions on Radio Direction- 
finding 

New X ray Department at Manchester 
University and Educational Intelligence'* 

Calendar of Industrial Pioneers . 

Societies and Academies 
Official Publications Received 
Diary of Societies 


7^2 

733 


731 

753 


7v7 

737 

7 

7 3d 


7\'- 

74-’ 

713 

747 

71^3 

7 so 
75' 

753 

753 
751 
7 SO 
75d 
7O0 


Edilonal .tfh! 1 • 

MACMILLAN £r CO., LTD , 

Sr MARTIN’S STREET, LONDON, W.C.2 

Advertiscmeins and bub,ticss letters should bt, 
addrcbsed to the Publishers 
Editorial communications to the Editor. 


Telegraphic Address: PHUSIS, LONDON, 
Telephone Nurrlber : GERRARD 8830. 

NO. 2770, VOL. no] 


725 

Smallpox and Vaccination. 

T ill', pifsent limilcd online, iL ol small[)o\ in 
l.ondoa Lh\ I point lo tin UmIIlI on sni.illpdx 
and \aiiinalii)n aaitd In tlu' Kl^c.ihIi Dekiue 
SniietN 'I'lie wjdtspu.id dalMiuilion ot tli^ iiKiil.ir 
wiiiild help in dl^-^l]).l( nie nnn h in aapfii elii ii^uyt mi 
j the siil))t(l 'riidbe n.(|im!ii'’ a inmt' dtl. tiled e\- 
poalimi will find Tt in a nan! n pm l ol nnutenn 
jiauin IbMUtl I)\ the Ministiv ol lle.illh .it the pine 
ol p,d 

The lealUt ol the Ktst.inh I H li m t Not u t \ point-, 
out llial Minu (dleen million ])< mom in haiuland and 
Wales at the present time an im[)i olei'ted apainst 
Miiallpox h\ v.uiin.ition I'leiin s .iie (pioted illiisti.it- 
ing the well-known l.ii tb lh.1l smallpox .itt.nks ihiellv 
the mn.K i in.iltd, (h.d the l.it.ilitv .imon;.; iiin.ii i mated 
I'-, iiiin h higher than .immi't v-iain.iied patients and 
(hat pr.nlii.ilK no \.iain,it<d (laid imdei tin )eaix 
old Milk m It mn the dne.ise 

1 he siippK ol Ltl\ ( ( I in.ilt d i.dl Ivnijih lenders it 
im])Obahle lot iither lulunuloMs 01 svphihs to he 
<mi\(\ed 1 )\ v.iain.ition 'Mils danuer w.is .dw.us 
leniote It is now (xtinminhid 1 he oamieme ol 
aimpluations altti \ ,ny iii.i I ion n ,i\oid.ihle il proper 
laie .111(1 ( le.mliness .ue in.iml.mied \'i I .i large 
|)iopoition ol till' tot.d ])0|)ulatimi .ire impiotei ted l)\ 
vat ( malion, .md aie d( jiendent lor iheii Itetdmii Irmii 
sin.dlpox, on the pimnpl *ie( oLimlion and nolil'K .itiori 
ol eveiy i.ise ol sin.dlpox. on tlit inlelliuem e and 
imnpltUntAb ol the wmk ol Ihe iiiedii.d olliter ol 
he. dill, .md on the s.itisl.n Im \ workinu ol tvtrv p.irt 
ol tlu ni.Khineiv ol, samtaiv .idimmsti.Uion whuh, 
.ilniost limes without nmiilHt, Inm nsti.iiiu'd out- 
hieaks ol sin.illpox within .1 ^m,lll iinle. 'Phis 
m.nhinei v eoinjii im.‘s liospit.d nol.ition ol ]).ttii‘nts 
disinha lion, .1 ( oinphde Int ,md daile sin \ eilktiu e ol 
(ont.nts with the p.ilunt, .md tlu siiiioimding ol tlu‘ 
p.itunt with .1 (omplete iing ol persmm piolei ted h\ 

\ .11 ( m.il ion. iiu liidine s.iml.n \ iinj)a tom, disinli'i tors, 
mnhnkniM' dri\(,rs. doitom nmst--, wardsin.iids, jind 
so on 

It Is thn img ol ])io1at(d pi m.on'. .md the ])iom])l 
v.iM Illation 01 lev.n ( in.ition ol .ill who h.ive Inen 
exposal to inltetion whuh en.dilis ll^ to point to .1 
nioid ol sm.dliiox prmi^ntion ol whuh 1lu‘ amntrv 
( .m hejiimid .1 ntmd in n 111.11 k.ihh (oiilpml to the 
ii.itioiial lei ord ,is reuaids whoopnie < oiiah .md iiu^iskn 
^■Air\ |)tr^on x.uini.ilal .md n \ .ta in.ili d dmiinislu.s 
the ^tl‘<ml on puhlu lu.dth .idmim^tr.ition , and il 
tins means ol jHoteitioii wtie to he s\ slenuitii allv 
and unners.dlv adojited. sni.ill|)o\ hospit.iM wotild on 
longer be ret [ui red. 
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' Religio Chirurgi. 

W J^ have received an address to theological 
students by that famous and well-beloved 
old surgeon. Dr. \V \V, Keen of Philadelphia, the 
master and the’ representative of Ameruan surgery, 
whose work has long been lionoured over here. lie 
gives to his a^Mress the title “ Siienie and the Sctij)- 
tures ” ; but, of course, he is roneerned with tliat 
hardship ot thought whidt all iff us (onfess Tn 
Ainera a, he savs, tliere is <i misi hievous “ lei rudesf erice 
of the warfare over Kvolution ” and he sets lumsell. 
b) si\ty-two \ ears’ study and teaching ol .inatomy 
and surger}, to (oiilute sui h peojfle as look lor their 
science to the Hook ol (ieriesis, and say that man wa.s 
“ a separate dircs t ci cation " He finds it eas) enough 
to establish a nioie reasonable view, and we over here 
can onl) w'onder that it should now be nciess.irv to do 
so. The distimiive niaik ol this addicss is. however, 
Dr. Keen’s detei mined will to be as strong in the 
Chiistian faith as in his reasons tom lung evolution 
“ I believe that man, hnnsell. w ill only aflaiii his final 
development in the lutuie life bevond the grav'e In 
that wondrous life I believe as liillv as I do in m\ own 
present existence. . . Podvwise, man is an <inimal, 
but, thanks be to (lod, his destiny is not the same as 
that of the beasts that perish ,To develop gieat men, 
such as Shakespeare, J\liIton, Washington, Jam oin, and 
then by death to quench them in utter oblivion would be 
unworthy ot Omnipotence. To iily mind it is simpl)’ <in 
impossible < onclusion, Man’s soul must be immortal.” 

Therefore, Dr. Keen invents a phrase that the moral 
and .spiritual life ol man has been ” engrafted upon ” 
his natural life 'I'he phrase is. however, unsatisfying 
Man’s likeness bod) wise to animals is ai knowledged, but 
Dr. Keen evades the aniinars likeness <ondu(twise to 
man. What is the use of Shakespeaie .ind Milton to us 
wdio do not admit anv gmeat differeme or gap between 
animals at their highest and man at his lowe.st .? 

Doubtle.ss, m this quandaiy, if may advantage us 
to remember that no science has anything to say about 
personality. 'I’liere is a lot of slipshod talk aboufr 
organisms ; . but not a word about the animal itself, 
the ‘inscrutable pensori which is the cat or the dog, the 
very self which is “ engrafted upon ” the animal 
organism. Until we undci stand —which possibly we 
never shall — the my.sterv' and sec ret of the creation of 
animals, we shall rc*main in a cjuandary that is too 
deep for scientific analysis. The only way of esc'ape 
seems to be that which Dr. Keen has taken. It 
reconciles no difficultie.s^. It hcMds things apart, not 
brings them together. Still, he is not the only nian^ 
full of age and experience, who has taken this way ; 
and we may get, from his outspoken declaration of 
faith, a touch of that delight which Socrates always 
found in talking to old men. 
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Chemical Technology. 

(1) The General Principles of Chemical Engineering 
Design. Hy Hugh Griffiths. (Chemical Engineering 
Library.) Pp. 63 (London : Benn Brothers, Ltd., 
1922.) 35. net. 

(2) Materials of Chemical Plant Construction— Non~ 
Metals. By lliigli Griffiths. (Uhemical Engineering 
Library.) Pp. 64. (London : Benn Brothers, Ltd., 
1922.) 3s net. 

(3) The ]\ eigJiing and Measuring of Chemical Sub- 
stances. \W II T. Malan and A. I. Robinson. 
(Uhemical Engineering Library.) Pp 63 (London : 
Benn Brothers, Ltd , 1922.) ^s net. 

(4) The Flow of Liquids in Pipe^. By Xorinan Svvindin. 
(Chemual Ivngmeering Librarv ) Pp (14 (London: 
Benn Brothers, Ltd.. 1922.) 39. net. 

(5) Pumping in the Chemical II oiks. By Norman 

Swindin (Chemical Engineering Library) Pp. 80. 
(London : Benn Brothers, Ltd., 1922.) 3.S' net. 

(6) Recent Piogiess in Rubber Chemistry and Technology. 

Jfy Dr. P. Schidrowitz P|i 64 (London Benn 
Brothers, T.td., 1922 ) 3.? net 

I 'r was. w'c believe, Pascal wlio observed that 
knowledge tends to concentrate it.sell in little 
books. The half-dozen monographs, published by 
Messrs. Benn Brothers, of which the titles are given 
above, are at least an exeinphficaLion of the truth of 
this aphori.sin. 'Lhc y form members of a series intended 
primaiily for the use of the (dieimcal engineer. The 
information thc-y afford is given m what may be called 
“ tabloid ” form. They are small octavo booklets 
ol some sixlv or sevTiitv pages, and are suitablv illus- 
tratc^d The actual .amount ot letterpress is, therefore, 
very small. .Still, small as they are, tliey are packed 
with useful data, and as they are compilc'd b) authori- 
tic's and are brought up-to-date, they will no doubt 
be found useful by the class of technologists for whom 
the) are nioic particularly designed. 

(i) “ The General Principles of (Temical Ivngmeering 
JRsign,” by Mr.Hlugh Griffiths, treats of the esscmtials 
of a successful chemical plant : its physical, chemical, 
and mechanical factors; its practical and economic 
factors; and the settlement of the final design in the 
light of experience of the working of these factor.s-- a 
matter frecpiently of no small difficulty in view of the 
complexity of the problem. I'he book may be regarded 
as introductory to the series, it deals simply with 
first principles and generalities, illustrated here and 
there by facts based upon' practical experience. It is 
w^ell written and suggestive, but contains little but 
what a chemical manufacturer is already well aware 
of, from, it may be, a more or less painful experience. 
The little book would serve admirably as the intro- 
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ductory discourse to a course of instruction on the 
technique of chemical manufacture. 

(2) In his little work on materials of ronstriK'tion 
^Ir, Griffiths deals with facts rather than with principles. 
In his introduction he speaks somewhat contemptu- 
ously of the designin',^ engineer who lias hut little 
knowledge of chemistry, and ot the rcsc.iich i hemi^t 
who is ignorant of even the most elemciUarx jHim iplcs 
of mechanics, both ol whom know little or nothing 
of the bcluuiour of materials of cnnstriu tion towards 
the action of chemical subst.imes under the spmal 
conditions of the manuhutun', but who aie m'I 
called upon, one to design and the other to woik 
the plant. 

There is no doubt that m too manv lases llu' 
strictures are well merited. So long <is (dieniKal 
manufacture is confined, as in the case of so-called 
“heavy chemicals,” to comparatively few substames 
and those of a restricted class, the disastious rc'sults, 
material and financial, ol such ignorance are not likelv 
to be very serious. Hut as the range of his w'oik 
e.xtends, the ciiemist is called upon to l.ic e an inc icMs- 
ing c'omple.xity of conditions in m.inuiac ture, and he 
cannot be too well informed comerning the apiihcation 
of constructional materials to c luanical jilant hi must 
knowg not only the usual mlluences of atmosphc-ric 
action, weathering, rusting, etc , but also llm elfec ts 
of physical conditions and tlie specific action ol sub- 
stances in varying circumstances of temperatiiie, pres- 
sure. catalUic' iiilluences, etc 

In the space of some six or eight short c hajiters 
the author dc'.ils with the properties ot bric-ks 
and tiles, refractories; stone, natural and artificial, 
ceramic matenals and glass ; rubber, elionite. leather 
lie., wood: and a vaiiety of non-inetallic matenals, 
such as mortar, cement, lutes and jointings, paints 
and enamels, Jn tlie very liimtcal sjiac'e allow cal to 
the author, the treatment is neeessarilv liighly c'on- 
densed, but it gives the essential facts acruralelx and 
in sufiieient detail 

(3) The little Ixiok on “ The Weighirjg and Measuring 
of Chemical Substances,” by Messi.> Malan and Robin- 
son, is concerned solely with these operaticjns as they 
may, or should be, carried out m chemic'al works. It 
deals with the general meelifinieal principles and 
theoretical considerations aiiplicahle to the •various 
types of instruments employed. These, of c'ourse, 
differ according to the pliysieal nature of the substanee 
to be weighed or measured, j.e. whether solid, lic[uid, 
or gaseous. All the commoner forms of app.iratiis 
are referred to, as well as those of modern tyjie, some 
of whicli are of rather elaborate construction and need 
intelligent use. The booklet may be commended as a 
useful account of methods to be employed in checking 
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the various stages of the production of a yianiifactured 
article with the \iew of ec onomy and the prevention 
ol waste. 

(4, 5) The two hooks by Mr Norman Swindin on the 
flow' of liejuid cliemu'als in jiipes and chemical w’orks 
pumping are eonccrnecl with associated subjects ol 
great mipoitaiicc to tlic cliemic.d engineer. In tiie 
first-named the geneial jirinc iph s involwd in the con- 
sideration of \ is( oLis How kinc'iii.itic' and absolute 
viMositN, (be rckrtion be 1 ween mean velocitv and 
\eloci(y at il\l^ ol pipes, the- piat tic .il ap[)liiation of 
the kiiicin.ilic Mscosilv cciimIiom, the llow^ ol licpiids 
111 c h.iiinc'ls, and [)ipc--lme losses -,ii c set out in such 
detail as tb(‘ vet v limited spac c* at the aullior's dis|josal 
pcTimts. 

Justice is clone to the cLissiial work of Osborne 
Ke)nc.)lds and to the more recent iin estigations 
at llie .National Physical Laboi.itoiv by Dr, Stanton, 
<iud ot Mr Is Parry ol the Isnglidi Islec trie' ('ompuny. 
In the discussion of the \aiious tciiiuiila* lor expressing 
the' relation bcgwc-c'ii viscosil) aiicl temperature^ 
Rcxlger, the c'ollaborator ol Thc)r|)e m their investiga- 
tion of the connexion lu'tweeii xiscositv ancl c'hemic\il 
ccdistilLilion, is inadverleiitlv spelt Rogc'rs. The book 
cone Inch's with a number of iisc'lul tables showing the 
viscosities at different U'lnpei at lire's aiicf the densities 
ot vatiou.s hcpiids of imjiot lance m the ehemRal 
arts. 

The. booklc't on pumping contains a description of 
tiu' c-onstriie (ion and moeV' ol working ol pumps em- 
ployed in c'onnc'Nion with (oirosue luiuids — a problem 
of a very diflerc'iit order ol clilfic iilty c-omparecj with 
tli.it with whic'li the h\draulic engineer has usually to 
caintend. 'J'he \arious tyiies ot pumps applic'able to 
(he c'ondilicms m c liemic'al works are succinctly 
described with the aid of suitable figures ijnd diagrams. 
Both hooks are useful compilations, and will he of 
service to the works manager and c hemical engineer. 

(6) Dr vSchidrowitz’s little' hook on “Recent Pro- 
^gress in Rubber Chemist r) .ind Teelmology ” is a work 
of a \er\ different order, and is in no wise connected 
with the ('heniical Engineering Tahrary. It dgals 
more jiartic ularly wnth the extraordinary development 
of our knowledge concerning the nature of rubber, 
especially of plantation rubber, tlie conditions of its 
economical production, the mech.inics of vulcanisation, 
the properties ot vuRaniscd rubber, and the technique 
of rubbc'r manufactuiing prnc'csses — a development 
largely*du(* to the creation of the tyre industry,* Dr. 
Sc'hidrowitz is an acknowlcdgcc>authority on the subject 
of his book, and it is certain, therefore, to command 
the attention of all who are interested in rubber, 
whether as producers or as manufac'turers. It is 
significant how little is heard to-day of synthetic 
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rubber , u-. possible competitor ot the natural \ariety 
Its liitiiie appe.irs hopeless More plantation rubber is 
lieiny prodiK ed than the vvoilil at pieseiit ri'fjuires, or is 
lihel\ to ie({uire lor some time to come \t the s.ime 
1 ime, the in\ estlLlallon^ w Im h ha\ ( led to t he s\ utlu ^ls 
of rublier. or ol rubluidike subsi.mu'.. ha\t -real 
iheoietKal \.due, and ha\e slud mii< h huht on the 1 
tiue iiatuie Hud iluiuKal i oii-il it ill ion ol tin most 
i( m. likable siilistam e 


Forward Progression. 

(idsi'difs J' \t till,/ /‘/lYsiiilo'^tcnl /\ti/iiiifiiirii/s for 

Lcvd and ditii/t’ II (i/Jiiiii^ l>\ lleni\ Monmouth 
Smith. (PublKation \o ,yjo ) I’p mii + ,^io. 
(Washm-lon ( arne-ie Institution. 1422 ) bdollais. 

I ]^OR\\.\R|) pro-ressiou, jierh.ips the lonn ol 
miM ular aeti\ it\ most lommonly in-a-e<l in 
bv the a\eta-e hiimaii bem-, is, both in its an.itoniKal 
and ph\ sioloi^K al asjxits, one ol exitaordmarv (oiii- 
ple\il\' 'Ihe work ol Maie\, (’arlet, Riaime and 
I'csi hei has thrown iuu(h h-hl on tbeaitiial movniunt 
0] the I'ody and le-s durm- the loiward movement, 
and the leseardies ol Zunt/ and Sdiumbiir-. Dun-, 
Dou-Ia^ llenedii l and Miirvlih.iuser, and olh( is have 
beljied lowaids the li 1 id.ition ol tiu met.ibolisni tind 
ener;.;\ expeiidituie ol the movement. A niiinlu r ot 
probhnis whidi have (iner-ed Iroin the |)ievious m- 
vesti-alioiis still lemam Misolvtd ; some ol these 
questions are disuissed, .ind m part elm idated, in this 
new volume from the ('arne-ie Institution's Xutiition 
Laboratorv at Roston 

This book loims the n.iliiial i;e(|ii(l to the w'ork ol 
Menedii t and Muisi hhatisei. These vvorkeis dealt with 
the dian-e^ m ihe metabolism, the i osl and the 
effieiem v ol tlie human bodv dunn- hon/ontal walkiii-. 
Monmouth Smith's wuik, althou-h ostiaisiblv it is 
miant to deal prim ijialiv with ‘ -lade ” walkm-, 
contains mmh new d.ita on horizontal vvalkiiy-. mory 
e.speiially as le-aids the mlluem e ol the movement 
anvl dum_-e ot ])osition on the blood piessim, pulse 
and temperatiir(‘ The elk (I ol hon/ontal vv.dkm- 
on tile blood pressuie is not -leat , as le-aiils the jiulse 
rate, one ol the most .stiikin- featuies is the itre.il 
van.itioii found m (he same subjeet iindei .ipparentlv 
idintual eoiiditions In lonnexion with tIu’ rei tal 
tem])eiatuj,e seveial inK'restin- Luts tmir-e (a) theie 
IS .1 (h'linilc la- m the use ol temperature vvhidi miurs 
in ( han-m- from standin- to walknm > 
iii-her r.itvs the effect of the nite ol walkm- is small, 
ami (q) the inaMimim inn ease at anv .speed less than 
100 metics per minute docs not cxeced ('• (without 
takm- into eonsideration the duration of the exercise). 
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Many new observations have also been made on the 
“ step-lift.’’ A sliehtly lower value for the cost of this 
o[X‘iation tlian that of previous workers was found. 
A sli-htlv lower value than that lommonly aic'epted 
w'.is also found ior the ener-y cost pi r horizontal 
kiloL'i'amnietre 

In the erade - walkin- experiments a preliminary 
senes ol c\[)eiimcnts were made on the mlluimeof the 
moulhpiete on the bieathm- ol the subject d’hcse 
tests .ire ol considerable leclinual interest. The 
ec-neral icsult is lb.it iinKss the jirelimmaiy jicriod of 
breatlimi; vv'ith the mouthpiece in jiositioii be of 
siillic lent dur.ition, the aciurai } of the delermm.Uion 
ol the respiratoiv ijuotient is cudan-iTcd. 

A l.u'ee number of observations were also made on 
till' mlltience ol -racle walkin-, m adchlion to the 
determmalion of the enei,-) c ost, on the blood pressure, 
pulse, ptilmon.irv vent il.ition, and temjxi.iture 'I’hose 
on the temperature are particularly mterestm-. It 
was loiind, for examjile. th.il the tempei.iture me tease 
vv.is not alwavs the s.mie lot the same amount of work, 
althou-h, .IS mmht be expected, a hi-hc r tenipeiaturc 
<incl .1 t;realer incTease over noimal wete usually 
observed vv'lu n the work and the metabolism were 
-re.itesl The maximum tot.il mciease, when the 
vvoik done w.is heavv, w.is between n^ ’( . and 2'"('. 
.\ number ol verv interestiu- experimenls on tin rate 
ol the fall ol the rec tal temjier.iture allc-r the cess.ition 
ol vv'oik .ire rei'orded In one experiment .it least it 
was very rapid, 1*14'' (' in 1 waive minutes, or o*oc/('. 
pi r minute On the othet h.iiiil, it observations were 
lonliniied, the lec led tc inperaluie was lotind to.ipproxi- 
m.ite normal jiie work tc mpiT.ituie onlv .iboiit two 
hours alter the i ess, it ion ol work 


The Nature of Science. 

117 / 17 / IS' ScH'iuc / Iqv Di XoruMii ('.iiiqibell J'p. 
IX -L I St) (London . Methuen and Co . Ltd , 1421 ) 
vv net 

“ \T 71 L\T is Sc line e ” IS a cjucslion tliat mav be 
V V .mswered in .is iiianv w.ivs .is “ \\ b.it is 
'rrulh ”, and mui h depends on tlie questioner in this 
( .ise the oti-m.d ijuestioner w.is apiiareiitlv an .uidic-m e 
dr.ivvn Irom tin Woikeis’ h'.duc .itional ,\sso( i.iiion 
hiltv or more vears a-o the worker was all ,1-0- lor 
sc a nc e , now it .ippeais he eithci sliouldeis it aside 
as too ac.idemic lor praitual use. or lejects it as the 
‘‘stone ” of vocational eilueation proffered instead ot 
the ” bre.id ” ol culture The worker, in this limited 
sense, is not alone m rnisapprehendm- wiiat is meant 
by “science,” lor the public at larj^e, as lecent years 
have given abundant proof, oLen blames it for sins 



NATURE 


December 2, 1922] 

of both commission and omission^ due realh to human 
nature. It is well then that we should be provided 
in this handy form with a clearly-written and common- 
sense account of what srienti^c men mean by “ sciem'e ” 
So inudi for the form of the answer As for its 
content, Dr. (‘ampbell will find one nr olhei nl his 
slatemenls disaj^reed with by each philosojiher in tmn. 
]]ut he lefrains. wisely, from stra^im; l.u alone the 
perilous paths of inetayih) sics, and, while cxpressine 
his own opinion, admits frankh that there arc otheis 
II the (luestion is to be answered by wsi) ol definition, 
Dr CampbeH’s may he acce|)ted as -it an\ rate 

one point of view. “ Sdem e is the stud\ of those 
judgments (onceinine whicli universal aereement can 
be obtained.” In rebutting the objection that theie 
cannot be universal agreement. Dr. ('ampbell seleds 
us the most perfect example the order in whu'h (-vents 
occur. But have not some ol the relativists sui^^n-sled 
that afi;reement on this may not necessarily be univi-rsaP 
Brnbably a definition is not the best way of answeiin^ 
the question. Dr ( ampbell’s definition may lx- true, 
blit it does not cover the whole ground It has one 
advantage, in that it omits referi'iice to “ the external 
woild of nature,” and that advantage is not merelv 
metaph)si(al lait pradual, since without further 
discussion it fiernnts one to include the study of the 
human mind and its piodm ts. It has been the attempt 
to define science by relerem e to its subject matter th.U 
has led to mucli of the misunderstanding Sdeme is, 
it seems to us, rather a wav ol looking at things or a 
method of study, and il it ex- hides any subject it is 
only because the method proves inapplicable. Un- 
doubtedly a necessary condition is agreement ui»on 
the judgments Take lilerature for example Burely 
.esthetic criticism will never give that “ (^)uod sennper, 
(juod ubi([iie, cjiiod ali omnibus” whic h si lence clem, mils, 
and sciemee theidore must dc'chne to apjaaise the 
poetic merits of ” Lear,” ” Tfamld,” and “ Macbeth.” 
But the number oDlines with wc-ak endings in those 
plavs can lie asicrtained definitely, and can iherelore 
be s.ubje(ted to scientific m(]uiry. ^ 

TTow science works is the .siflijict of three chapters, 
vvhic'h consider the natuic, the disuivery, and the 
explanation of the laws of .science We used to be 
taught tliat ‘‘a Natural Law a u-giilar sc(|ucnce ol 
('ause and Effect.” Dr ('auqibell discards tlic i.uis.d 
relation and replaces it by " mc.iiiable asso( lation ” 

It is thi-, invariability tliat lies at the Imm- ol the 
definition of science recc-ntlv given by the Master of 
Balliol : “a bodv of generjihs.ations fiom tacts whic'h 
enables us to piedii t fiesh tacts ” Hut finthci incjimv 
shows that the associations, in their original sense, are 
not invariable. Exceptions arise and have to be met 
by new laws, either erf the same kind or of a new type. 
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The discovery of a new tvpe ol law is the privilege of 
genius. So lar one may go with Dr. 1 'ampbell, but 
when he implies tliat the genius imposes the law in 
accordance with his “ intellc'c tiial dcsiies ” and that 
‘the univei.se obevs the ciut.ilcs ol [hi^] mind.” it is 
not so easy to lollow him Does he mean (hat all our 
sv stems aie pnrelv Mibjectivc '* To 'some extent the 
answei to this c|uestinn is given iii tIic#>c(tion lu'.ided 
.Are thc*oii('s I e.d ^ ’ Thcic.ihlv ol a theory depi'iids 
on its power ol piitduliug tine l.iws, .md ihiis it gains 
universal acceptance “A niolei ule is as real, and 
leal in the same wav, as the g.ises the laws ol whu'h 
it ex|)t,iins It is an iclc.i essenti.il to the intelligibility 
ol the woild not to one mind. Imt to all , it is an idea 
which n.iture as wc-ll .is mankind accejils That, I 
maintain, is the test and the verv mc.imng oi reality.” 

The position is intelligible, but our dilliculties recur 
when wc' come to the- interesting rem.irks on symbols 
and the lesthetic sense ot tlu- mathematician -‘‘one 
inoie illiisti.ition ol the jiower ol pine thought, aiming 
only at the- s.itislac tion of intellec tiial dcsirc-s, to control 
the external woild’’ Would it not be tiuer to .say 
that the extc'in.d woild, by counllc-ss dnc'c't and indirect 
nuMiis, acting since hie began, lias so mduenced the 
unc onsc'ious as well as the const ions peice|)tions ol 
man, that the mind nec c-ssaiilv ii'gards as harmonious 
those rel.itions which conform to the seen or unseen 
realitv ol the universe’^ The scientific' genius is he 
who has a deeper intuition of that haimony than his 
lellows, or, pc-rhajis moic; at c uratelv, he who can the 
most (Msilv raise to the plane ol consciousness the 
subconst lulls [iiomptings ot extc-rnal natuie 

• 

Aspects of Military Medicine. 

History of the (heat War, ha\cd on Offcial Documents. 
Medical .SV;77cc’s' Dneases of the II ar. Vol. t. 
Edited b) M.ijor-Ueiieral Sir \V (b MacBherson, 
M.ijor-Uc'iiei.il Sir W. L. llc'iimgham, (iol. 7 ’. R. 

• Ellicitt, and bt -('ol A. I'altour Pp. vni+eje^o. 
(London . If M S () , i{)22 ) 2iv'. net. ^ 

H * 

T 7 f’ (he beginning til the ninctecntli century 
V.' the medical history of wais was very incom- 
plete, and Is to be fouiicl in memoirs or eommc'nlfiries 
written b\ individual militaiv surgc'ons. 'I’o this 
c.itegory belong the vvoiks ot Peiiv, M'Uiigor, and 
paitic-iil.iily n.nron Liriev , the great military surgeon 
ol the* N.ipoleouic jx'riod A great c hangV, hcj^'evx'r, 
took |»lace with the [lublication by the Aineric'ans ot 
•the splendid and exhaustive “Me dual and Single al 
History ol the WMr of Kc'bellion (oShr-iSny),” winch 
ha.s remained a model tor all Liter works on military 
medicine. Alter the greatest ol all wars it was to be 

‘ / I 
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e?<f){‘( tfd llia^ llic niL'diral liistorics uhirli v\cre hound 
to make their appearance would he voluminou.s and 
detailed, and tliat this rountry would not he hehind 
otheii in thi'i K^peet ' ’I'lie \olume before us does 
not lead one to anticipate a standard work ol per- 
manent value in niedi('al literature, h'roiti the brief 
preface, occiip\in^ a pape- and a hall, it l^ not dear 
what the ohjesV, ol thc‘ work is It is slated that the* c oii- 
tiihutoi's had at their disposal thc‘ materi.d cont.iimd 
m offirial documents, while latemon it is said that 
“ there has been httlc‘ c)|jportunit\ lor luither <inal\sis 
and studv of accumulated recoids of medical cases,” 
and an apoloav is niacle th.it the contrihutois h.ue 
been handicapped by the lael tliat ji.ipcas published 
duriiif^ the wai wcic* c omp.ir.itn dv lew. I'o an\ one 
( onversant w ith the \ olumc ol nic'dic.il lilc'iatinc- w liidi 
poured out m c‘\er\ countn. this must seem an 
e\traotdin.ir\ statemc'iit The ' lnde\ Meclit us War 
Sujiplement.” dealing with 11^14-17, occupic's .done 
260 p.iges ol titlc-s, whic'li .it a eoiisca \ .ita e estnn.ite 
represents at least 10,000 p.ipeis whic.h were pub- 
lished on some' aspeit of nulit.u\ inedKine duiinp 
these tinee \ c‘ai s 

Whatevei was the* intention ol tlie editois Ihc* book 
belore iis consists, m hut, c)l a scuies ctl short (ss.i\s 
dealing with general st.itcnic-nls i.ither th.in with 
artiial data ai(|uiic'd dining the w.it witli ic-spect to 
the seveial cliscases ol wliidi they tieat Thus typhus 
fe^’er and c holet.i are disposes] of in sixteen .uid thiiteeii 
[)a<tes lespc’c ii\ d\ . while ,die ailicle on ” (ieneial 
Asfiec ts of Jiiscsise dimnL; the W’.ir ’ ok upies less th.m 
ten complete papes. 'I'he other .irtu Ic-s deal with 
such c'onditioiis as tlie (nterie Lpoup of te\ ers, cl\ seiitere , 
( erebro-spm.il meningitis, m.daria, lieiidi lexc-r, j.um- 
dic'e, s(ur\\', bcii-beii, pell.ipua, nephritis, .incl e.udio- 
vasc Lilai disease’s 

Thc-re aie twc-nt\-one ('ontrilnitors, .uid of these but 
four were icpulai olliceis m the .inu\'. It e.innot serve 
a useful pui|J()se to m.ike .m .m.dvsis of eac-h of the 
indiMclual articles M.inv aie sketchy, some' are 
trivial, but those of Dr. Wcn\cm on m.il.iii.i, of Sir W 
Whjleox on b urv\ and bei i-bei 1, ol Sn |. Rose IJiadlord 
on nephritis, ol Dr. lliimc- on c aic|io-\ asi iilai disc‘<isc‘s, 
and ol ( ol. Lclc.in on pelhiera. .iic- worth} ol studv 
We* are iiilormcd in the at tide’ on choltia that ” .dl 
recent eMcleuie shows that the c.uise ot chcdeia is 
mfeelioii with the c hoic-ra b.ic illus ” The word 
“recent” must lure be taken asimplvim.; a pciiod 
of ne^irly fort) years 

Tlie bibliccgrajiliies ill ^ener.il are shoit, .uid .some 
bear the inpiress of the prohssion.d copvist from the* 
“Index IMediciis” r.ilhcT ftlian represent the works 
eonsulted by the autlioi.s. In some cvises the relei- 
enc e.s given are tcj abstracts and epitomes and not to 
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the original work.s, although the latter w-cre easily 
accessible. References .such as “ Nicolot, J 3 our, Monier- 
Vinard and Ihiguet, Le Jkiludisine,” without date or 
locus of publmation, arc^.not helpful to the reader. 
'Die c oloured illnstr.itions, six in numlier, are successful, 
but the index bears evidence of having been compiled 
In some cnie unlamili.ir with this class of work. In 
future volumes it is to be hcgieci that some ot the 
detects of this one will be lectified. (’ompared with 
the greatness of the .subject, the aiipcvirance of the 
volume is not attractive. W. H, 


Our Bookshelf. 

I'ln\>iuccnnif Jfhs/n/iou Dy Prof F, A. Allcut and 
( J. King Pp \v I 1.S7 (London' Cl Routledge 
and Sons, Tad , 1922) 15^ net 

Tut authois ol the work under notice' commence with 
a sunimaiv ol the objects ol insjrec tion. .end follow this 
bv descriptions of insjrec tion mc'thocls r.uiging from 
the insjiection ol raw m.iteiials to tlie carrvmg out of 
iimninu tests on the* mamifac turecl pmduc't 'I’hesc 
descriptions should m.d<.e the book valuable to inspec- 
lion stalls, who will find therein nine h ot the inform. ition 
ic‘c|uired 111 oidmary inspection work In m.inv cases 
ic'lereiucs .ue given to ongm.il [i.ijic'is dc'.dmg with 
sjH'ci.il methods of mspec'tion, while the gc'iieial in- 
lormation uivc'ii in the text is amplilic'd bv a c ollec'tion 
ol usdiil t.ibles 111 the- .ipfrciidix In some respects 
the' last chapter is the most import. mt in the' book, 
since It de.ds with the kind ot tc'mper.iment, as well 
.IS the' cju.dific .itions, rccjuired in iiisjiec tois and vaewers. 
'Ihroughout the- book the* authors c'liijih.isise the [loint 
th.it the .urn ol .in inspector should bc' to “ scrap ” as 
little woik .Is possible, to dc'tect l.iults m materials 
and workmaiisliij) at the e.irhist jiossible sl.ige ol 
manul.icture, .uid to jiass .dl sound woik with the 
minimum del.iv 'i'he tv pe ol organis.ition sketched 
out will be ol interest to .dl enginecis, aiul m.iv indic ate 
lines on which existing inspection s\ stems can be 
im[)rc)Vc'cl , the gc'iU'P.d tom- of the book should si'i \ c- 
to remove much o! the distrust with which insjic'c tion 
IS still viewed bv m.inv Tlie .iifihois arc* to be cc)in- 
jilimeiitc'd on h.iving jiiesc'iited so c omj)i I'hensive .1 
survc') ol an import. mt subjc'c t in such a re.idable and 
W( Ibbalanc ctI loVm. 

77 /c IiiU(fli()U\ l>v t'.irl 0 L.mge ancl William J.unes. 
(Psvchologc ( l.issic s, V ol 1 ) P|» 145 (Paltimoie, 

[ Mcl Williams .uicl, Wilkins to, icj22 ) 4 dolkirs. 

Will ivy Jvvii'S and (ail T.irige, investigating the 
pioblem ot the emotions, inch jiendentlv .md within a 
V ear, arrived .it a verv simil.ir point ol view' with regard 
to the I'elation bc tween the emotion as exjierienc c'd by 
the siibjec t .md its bcjciilv exjiression. 'I'lie theory, 
gc'nerallv known as the James- l..inge theory, inveits 
the usual coinmon-sensc' sc‘c|uenc'e whic’h would say 
that wc cr) bc'cause we arc sorry, and asserts that, 
on till' Lontiary, wx* are .soiiy becaiuse we cry. l^racti- 
cally evc'ry student ol psychology .sinc'e the publication 
of the original articles has had to c'onsider this conten- 
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tion ; it is lairly easy tX) rrilieisf. extremclv ea«>\ to 
ridicule, and )et still remains provo(ati\e. 

Very much more knowledge of the jdnsioloyiral 
processes concerned in enaction is a\ailahle nou. .ind 
althonyh few thinkers could he loiind lo ac t ept the 
theor\ in its more extreme torm, newitheless it stdl 
has vjtalit) 

Tlie wlimisual Immom » h.irai teiislK ot yam(‘^^ 
\M'itiny arrested mo.t readers’ attenlmn and thcie i 
seems little donht that, althoneh it in its turn had been 
stimulated 1 )\ the work ol Darwin, the piihlu at ion ol 
this theoiw ,i.;ave ( onsiderahle im])etns to the stiid\ ol 
the emotions and their id.ition to ore.ina pKxessi's 
The jiresent hook, .1 lejirmt ol ja^ucs’s .md hamw-'s 
work, will he a \aliiahle addition to the p^\ i Imlo^ist's 
library, piesditiny .is it does, in (on\inienl lorm, 
jiapens hitherto not easily oht.iinahle 

A Manual of (Imical f.ahoraioiv MethotL llv I’rol 
('l\(le L t'umni(‘r Tp 4(S,:j (London. 11 Kniip- 
ton. i<>2’ ) 2Si- net 

Dr. ('ummisR has prodmed this manual t(tr students 
and pr.K titioner-. with the ohjret ol presenliriL:, iliniiiil 
lalioraloiw methods in i on< ise .ind aiu-ssihle loim 
The hook is di\ided into siveii ih.ipteis dealing with 
flillerent ni.ilen.ils- the t x.iiiiin.ition ol blood, ol 
urine, of yastin lonteiits. et( In e.uh, the methods ■ 
ot (ariwmy out an iii\ i stieation aic tiist des( nhed 
and the siyinrKame ol thi* tindiiius is tin n disi lls^ed 
I'he snh)(‘( t-mal t( 1 ol e.uh sei tioii is will aii.mmd, 
and there are niiiiieioiis e\( i lleiit enura\ inns and jilali s , 
hut there is iniii h det.iil wluili i oiild witli .i(h.inta';e 
liave hem oinitted ’1 he iiuthod ol iisiii;'. the in- ' 
ai'curati Tall(|iiist h;rmoi;lohinoiiH‘1er d.-i , not merit , 
des( 1 ipt ion in .1 text-hook w'hii Ii aims at heme, < on» ise , 1 
iicaiK hall the hook is diwoied to the ex.imm.il ion ol ! 
the blood, ,ind the (hapli'r on urine is i omp.ii.itivi 1\ I 
hriel . the estim.il ion ol has.il im t.iholisiii is not men- ; 
tioiK'd .It all ’I'he lx st seition is that on (iiehro- j 
s])in.d lluid, w hi( h ( out. mis ^ood d( s( nptioiis ol modi in ' 
investi, eat mils. iiuIudiiiL’ the L.iiiyi iolloid.il eold ' 
1 eai tion 

'I'lie Tcailnii^ of (iriuial Siiouc IJ\ Tiol \\ L 
Likenhi'iiw (I'nuersitx ol (Iik.i'm) N.itiin -Stud\ 
.Senes) l’|) xnf I itx; (Lhn.ieo, III lni\eisit\ 
ot ( lui.i^o I’ress. i()22 ) 2 dollars 

'Tiik lajiid spicad ot tlu te,iihine4)l emer.il si u m e , 
tollow s on tin ri I 0411 it ion ol tlu i Im .it i\ <■ \ aim ol tlu | 
siihiei t Miiih ot this Is lost, so lai .is ihikhtu .uc 
(onceined il the lonlcmt is nstiutid to wh.il m.i\ he 
iiselul lor some ot tin m in hit me t i.imine .is spi 1 1.1 lists 
" riie pi e[).ir.itor\ \.ihies aie nu idmi.d Mu .idjust- j 
inent between ,emei.il Mieml' .tiid spi i i.d st ifm e must j 
Ix' made h\' the kilter huildm,e upon wh.it loimd.ilion 
the lornier ki\s. rallur th.m h\ am .it tempt to pus( nhe 
that certain m.itiii.ils sli.ill he used lor jin p.ii.itor\ 
reasons” This is tlu- mam kUm imdeil\me I’lot 
Eikenherr\’s hook, in wh.^h he desdilus the hisloi\ 
and practK e ot the teai luiie m Ameru a. lie has eone 
to the root ol the m. liter, dealing inlh with the prin- 
ciples on whuh ])ra(tue should lest ; and the result is 
a hook wliuh no one who has the interests ol science 
teaching at heart l aTi attord to ignore. 
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The kloueni'i of Aslnnioiiiv I>v D. N. M.dhk 
Pp. vint-2g^^. (Tamhndge At the Dni\ersity 
Press, i()2i ) 1 net 

'rin: juohlems ol the diui iml lotaiion. rneiidi.in ohsii \ ,1- 
tions, the motion ol the iiux)n and planets, jinx (‘ssion, 
iiLil.ilion, lelr.Ktioii, 1 1 « , .iie de.ilt witli in (juite an 
clenient.ii) mannei m the woik undiu iiotue. The 
t hiel new li.ituie is .m lnl(u^slln^ aix omit ol am lent 
Indian astromum '1 he hook is* unlortyn.iteh , 
enatlv in luxxl ol nwision. mispimts. missjielhnps, 
.111(1 other en.ita*hem2 nmmioiis .'some ol tliem aie 
hki'lv to cause stuKnis iimt (uv i jitions , tluis. the 
moon’s dist.ime is enin .is 2 Soo miles, both on 
|)j) ro2 <ind 117 Mil ji 1 jO the dist.ime of Luroi).i 
lioni jujiilei Is 4i\eu .is i;|oo miles, on j) ig.S tlu' 
jieiiodu time ol ,i jil.uiet is st.itixl to \ai\ .is r'* It is 
dillicult lo sui)|)ose that the jiioots were re.id with 
.in\ (.ire A. (' ]),('. 

The Iron and Sted Inshluh ('amr^tc Si liolardtil) 
Mfinoiis \’ol II Thi' ('io)asnin of Iron. H\' 
Dr j Newton hneiid hdilidlw (lemneC Llo\(l. 
i’j) \i-t lUi (London The Imi ilule . V. and hk N. 
Sjxui. Ltd , New ^^)lk Sjxiii ,uid ('h.imherl.mp 
1(122 ) ills net 

1 )r I’Rir Nil's I ollc i lion ol lejx)! Is de.ilmg with v.irioiis 
as|X(ls ol (oiiosion, doe-, not lejiicseiit .1 (oinjilete 
in.itise on the siihjcx 1 M.im iiiiporlant resean lies 
.md tluxuiis ,ue not lo he loiiml m it, hut thi- sn tiotis 
ol the siihjia t de.ilt with (im Imliiie, mm h ol Di. 
J-iiind’s own woikf .fie tiixitid lairK lully 'I'he 
suhj(x t ol the ( 01 rosion of non is one w ha h h.is 01 i'u|)ie(l 
m.in lor some thom.mds ol nc.iis, .md .1 lollcxted 
.i((ounl ol lurther jiiouiess will, tlum^fore, he iisi liil 
l’..u h imestieatoi h.is i^m.ill\ < iiijih.isised one .isjxx t 
ol the |)to( ess mon th.m othi 1 s, .md in .1 “ ( olloid.il ” 
tlux)i\ ol (oiiosion w( iKOLUiisc Dr Lriend’s lon- 
liihntioii 

CoiKlnnlion (/tw i/seatn d'nii P.ii M Da\.il 

(llihliollu'xjue I'roh ssionm lie ) P|> 275 (P.iiis: 

I L ll.iillu're et hiK. i()22 ) .S li.iius net 
\1 D\\\i's \\ork Is wiitltu loi those who h.i\e to 

I desiein or su|H'iinleml the woikmp ol I'lcxtiU' jxiwer 
jutwoiks It Is wiittcn Irom .1 s(V(r(l\ {iiaMuxil 
jxiiut ol \ lew . <md .issimies onl\ the slightest malhe- 
ui.itK.d knowledge on the ji.irt ol the le.ulet. 'I'lu' 
.lutlioi Ia\s ji.irtu iil.ir stuss on iIiom ju.kIk.iI jromts 
.ihoiil wlm h tlu .u.idciiiK .lih ti.iim d i nJimxT is olten 
nurorant 'Mu hook is iK.iih wiitldi, and wTll he 
helj)lul to the jimioi si.ifl cnu.ietd m the distrihiilion 
ol clcx Ira jiowei ^ 

I es / nriis. /cs doeges. As adhs 1/ It at fii'f^aiation. 
P.ii Mamue de Kcghtl ( Lihhothdjue l’r()U'ssion.- 
nelh ) Pp gJSg (Pails ) 15 h.nlluVe et Tils, 
i()^2 ) 10 li.im s • 

Ki riRi'Ma h.is .ilie.uh been m.ide in N \turl to .in 
e.iiher \olnnie ol this em \ ( lojxxh.i 'I'he siihject.s 
.ire treatcxl Iroiii the tishna.il jx'int ol \iew, i e. 
uxijjes are l.irgeh gi\en Mam ol these would six'in 
likely to he u.setui m the Lihoratoiw as well as m the 
workshop, and the hook should lulfil the pmjxise lor 
which it i.s intended. 
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Letters to the Editor. 

yTJie Editor doe^ not hold himself responsible for 
opinions expressed by his coi lespondents Neither 
can he undertake to return, or to cot respond svith 
the Toriters of, tejeited manuscripts intendid for 
this or any other pait of Nmuri-. No notue is 
taken of anonymous communuations ] 

. Thi Isotopes of Antimony. 

()\viN(. to the knulncs^ of Plot G T Moigan, who 
a specirneii •>( puie .mtmittMs tuiiieth\l lor 
lln^ purjiose, 1 fi.we now been to olitaiii the 

iii.iss-sjieeli uin o( aiitunons' llu' eU'int'nt is thai- 
a( tt'iis(‘(l b\' two lines ol nrail\ eiin.il stn n;^lli at i.Ji, 
I2J 'the Inst is ttu' more intmisi' bv jx'rh.ips 10 to 
20 ]ier ( eiit Jt snllu unit exposme is ^iven Iwo faint 
eoinpanions are \isible <it 122, i2|, but the f^eiieial 
o\’](leiice sii^j^ests Uiat tlu'st* .ih' due to hyduif^eii 
addition piodiuts 'I he isolopie nature of tlie lines 
1 21, 123 IS anip]\ (onhimed by the apjjearance ol 
similar pans 15 and 30 units Inpdtei, due loinoki ules 
of tlien monomellndes and dimethidcs Ihe most 
trustw'oi th^' measuuments sliow lhat tin' masses of 
the isotopes ol .intnnonv are most probably less than 
whole ntnnbeis liy oiii' to two parts in a thousand 
'I hese results show that the 1 hcmieal atoniu wei^^ht 

120 2 at ])rcsent accepted is (('ttainlv too low 'I'hey 
are, howe\(T, in excellent af^nsnnent \Mth tlu* value 

121 77 ri'cently obtained in \nieri( a by VVillaid and 

M' Alpine ]<' \V As ion 

Ca\ endish Labor.itorv, 

Cambiidge, NoMinber ib 


Experiments on tin Theory of Soil-acidity. 

In a re( ent paper “On the Ads«)rption ot Ions” 
{Phil I\la^(^ (\ 1 ) 41, 321) flu* ongin of soil-acidity 
lias been (lisc ussed (pp 3 pS-yy esjH'c i.dlv pp 343-45) 
In the follow iiifi; a shot I account is yicen of some* 
expel intents earned out with Mt Kain.ihie haran 
lihattachai va and Mi Hanknn (diaiulia Roy 

It was suf^i»ested that the audit) is due to the 
aelsor])tion bv the {'els (of siluic acid, aluminium 
oxide, and ferru oxidi') of the .inions of acids 'Ihe 
adsor])tion is so stione; that the ’.idsorbc'd substance 
cannot be washed out by watei, ,ind the atpieous 
extiact IS neutral 1 he anions aie adsorbcsl on th(' 
suifaee by “ eh('nmal fon <'s ’’ wheicas an equnalent 
number of cations forms the mobile second sheet of 
the double latei if the cations ccjnsist in pait 
of il ions, ill ti eating with cxxcess of a neutral salt 
(KCl) solution there is a displacement of the cations 
of the second la)'ei by the cations of the nential > 
salt, as the Latter is present m lelatuc'U caiornious 
conc^'iitiation, and as tlie forces acting on the cations 
of the mobile second sheet of the double la^ca* are 
mainly electiual m nature 

IcxpenmcMits ha\e been cainc-d out with powdeical 
jnec i])itates of sihca, feme oxide, and ahnnma Of 
tlu'se, silica lias been found to adsoib appreciable 
cjiiantities of acids, cy acetic, citiu, hydrochloric, 
and nitric 'Ihe acKoijition is so slicing lhat on 
icpeated washing the .idsorbc'd substam e c.innot be 
remoced so* that the acpic'ous c-xlract soon bej omc*s 
perfecilv neutuil On now shaking the ])iecipit.ite 
with KCl — which IS t^^tc-d with mdicatcus to be 
])c'rfectly maitial — the acpieoiis extr.icf (free fioin » 
]),irticles of the {iiecipitate) is found to bc‘ distinctly 
ac 1(1 '1 he amount of the acid depends on the amount 

of the precipitate In the extract with the neutral 
salt solution, acetates or citrates c ould not be detc-cted 
'Ihe forpiation of insoluble salts of alkali metals 
or replacement of hydrogen ions by metallic 10ns in 
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complex silicic acids is evidently out of the question. 
It IS unanimously agreed that silica is an acid, and 
the probability of forming definite complex acids 
with acetic acid is very remote. 

It might be argued tfiah the acids are adsorbed 
as such, that is, the entire molecule is adsorbed 'I'his 
point has becMi settled by siinultcinc’oiis expeiiments 
on elec tro-osrnosis 1 he njiparatus nscxl was a modifica- 
tion of that usc'd bv Jhiggs {fourn Ph\s Chew. 22, 
KiiS, 25O), which the wiilc^r found was employed by 
Dt Ishikawa in the Physical ( henustiy Laboratoiy of 
Prof h' G Donnan, Pniveisitv College', London, 
dhe sample ol pure ])recipitated silica (Pritish Drug 
Stores, i.td ) we aie using shows a maiked negative 
(harge m pure water On tieatmg with acc'latc the 
charge incieases as shown bv the r.ite of motion 

I he lesults are accurate within about 10 per cent. 


I’liic water 

N/'iooo .soduini ac et.de . 
N/20()() ac ( tic ac id 
N/iooo sodiiim h\iho\id(' . 
N/icX) ac ('tic. acid 
N/i()C)c) h) (hoc Idol ic ac id 
N/kkk) potasMum cldoiidc.' . 


VeloLity j 
2 C 111 , 

{ () cm 
2 7 cm 
5 .) cm 

1 7 ( m 

2 3 (.m 

^ I c 111 


1 cm, per min 

2 cm 


2 7 cm 

3 2 cm 


It will be seen that m the presence' of sodium acetate 
and potassium chloride' the negativ c' c harge^s increase 
100 and 50 jier cent ic'spc'ctivcly I he c'xperimc’iits 
have been carnecl out imdci identical conditions. 
In the case of soduini acet.ite the pieseiice of hydioxyl 
ions ha\e to bc' taken into account It will bc' seen, 
however, that acc'tanions aie adsoibcsl to a grc'atcr 
extc'iit than hydioxidions, and it is well known that 
the' more' strongly adsorbed substance' laigely dis- 
places the' othc'r whicli is not so stioiigly adsorbec.! 
In the case of potassium chloiide the qiu'stion of 
hydrolysis clcies not arise 

/\s IS to be ex]H'ct('d from the grc'atc'r mobility of 
the' hvchogeii 10ns and the' views cd the writer (Par. 
Soc i)isc ," Oct IC121, J^Jnl Mdf; (Vi) 41, 330-37), 
the acids of the .same concc'iitrations sliow .1 smaller 
chaige than their salts 'I hi' chatge is, however, 
undoubtedly greater than that with pine water, so 
that thc'ie is unmistakable evidence' of tlie adsorjition 
of anions, but ow'ing to the ellect of hydrogen 10ns the 
charge indicates a smaller adsoriition than is really 
the' fact 

We arc' at firesent engagc'd in working witli tlu' 
gels (which are likely to have gic'.itc'r spec die suifaci') 
and with chc'iiiu allv pine silica or silic u' acid gel 
It appears th.it the- c'lec tio-osmotic .q)])aratus is also 
capable ot furthei nnprov c'meiits 

1 hc'se expeiiments ck'.irly show' that we au' ri'.dly 
dc’ahng with thc' kinetic I'xchangc' of ions (hvdiogcn 
or Al m the case ot soil aridity) m thc second shc'c't 
ol (he* double' Liybr 01 pteseiit as elc'ctncalh adsorbed, 
as suggested b\ the wiitei It is not nccessaiy to 
assume the' hydrolyses ot pot.issuim chloiido into 
alkali and acid in water, 01 the displ.u c'liu nt of 
hvdrochloiic acid from alk.di chloiides by luinnis 
acid, or the fonnalioit ot insc.dnble salts of alkali 
nu'tals, acs has been done m the- ])ust 

'riii'rc' IS other c oiioboiative evidc'iice in suppoit 
of this point of \ u'w J N .MiJKiir Kjj h 

Physu.d ( Ik imslry Depai tinent, 

I'niveisity Golk'gc' cd Science, G.dcutta, 

Sc'ptc'inber 20 


New Spectra of Water Vapour, Air, and Hydrogen 
in the extreme Ultra-violet. 

Afilr reading of the exec'llent w'ork of l^rof. Wocxl 
on the extension of thc Balmen .senes c>f hydrogen, 
I decided to investigate the Lyman senes of hydrogen 
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in a similar manner. In tlic pr(3cebs ot this in- 
vestigation, sorno results were foiiiKl winch I now 
describe 

Water vapour m contact with films renders them 
insensitive to the extreme ultra- \iolet, and on the 
othei hand, ru'w films i*iav be made sensitive for 
immediate use if tlu'y are thoroughly dned 

Water vapour givi's a spettrum m the ultia-\iolet 
exteiulmg to about \<)oo It t.onsists of owgeu hiu's, 
hydrogen serums hm^s, Die seu)ud<u\ spectnim of 
hydrogen, and some liauds pi{)babl\ not due to 
hydiogi'ii llu' A C or !)(' ( uiic'iit usi'd was tound 
to dissociate wati'r into its elements .diimst tompletelv 
A eonileiiscsl dischaigc', howe\(‘i, loimtMl toiu})ounds 
m the leK'uei of Die \ti(uum grating spectrograph 
whuh toggl'd tiu' lilms m the path ol tlie light It 
IS, tlierefore, not surpiismg that a spectrum ot w'atei 
\a])our should he iound lu this region ot slioit wa\e- 
lengDis, lor li\dtog(u is known to be tiausp.uent 
hete, and Die autlior lias shown (/V/vwni/ 7 be?c.i', 
111 piess) Dial oxygen hki'w'ise is iein.irkabl\ ti.ins- 
pan’iit 111 a poitioii ol Dus legioii 

Witli loiideiisi'd discharge <ind low’ piessnre m 
receuei <ind disch.irgt' lube, a spectnim was obtained 
for air toA^^o In this experinu'iit no attempt was 
made to eliiiiin.ile men in v \aponr .Many ot the 
hues m tlu' iieighbouihood ot A()oo, leceiitlv found 
by Dvinaii to (oiislitule a helium smies, wi>re also 
found on Du’si' films 

Ordinal} (ommeiiial (ilnis wc'ie found sensitive at 
X1215 7i very cleai liiu' was prodma'd on 

the film aftei onlv live inmutes’ exposiiKy with 
h}’drogeii at a pri'ssure ot o*-; mm 

Dsmg wet hydiogen and a long disihaige lube 
thri'e new meuibeis of the L}nian seiies of h\diogen 
wen* found 'riius Dkti' aie now six lines of that 
s(‘rics known Xjipearing on tiic Srime spectiogi.mi 
vv ith Diesi' vv as a liii('Aj.j^ 2I02 'I his was observed 
on many (ilnis, and on some ol them it occurred m 
the first, sc'Cond, and third oiders Its vv,iv e-length 
agiees within limits ol ex'pei iniental c'rroi with the* 
eipiivalc'ut Wiive- length (A-’pS) foi the 1 , ciitical 
jioteiiUal of oxv geii, obsei V od by Kiiith, using [>hoto- 
eU'ctiic methods I he obsetv.ition ot Dus line m 
h}drogen .it .1 piessurc' of o 3 mm , aftei Du' light 
iiad traA’eised a disl.ime of one inc'tie, shows the 
traus])arenc}' of ludiogcm m this legioii 'This tact 
m.iy be useful (o those working m soil X-ra\s or m 
the legion of these* shoil ullra-\iolet ladiations 
Furthermore, the pu'seucc' of this hue indicates that 
the great absoijition baud of ludiogc’ii which bi’gms 
at about AH30 terminates on the long w.iv e-length 
side ot A2 1 3 J J * loiu-i I I I) 

Department of^tdi}’sic.s, I mveisity of ( 'aliloi ma, 
Ferkelc}', Uctober 30 


Molecular Viscosity. 

Till following rc'Uiaiks .ire otteied r.ither m the 
nature of a fouwvord, suggi’stmg a partii ul.ir line of 
rest'.irch, th.m as an .article of lu'liet Although the* 
conclusions ariived .it are puielv theoietical, and 
have .it ])resent no e.xpis imcaital ('onlirifiation, the* 
practical test outhiH’d at the end of the p.ijji’r should 
supply a definite' answer as to whc'ther tlu'ic' is aii\’ 
foundation foi the tlu'ory adv am ed 

Our conception of tlu' phvsic.d forces which are 
c.dled into plav when .1 ]i(]md is caused to How with 
linear or stre.mi-lme imRion is gradu.dl\ undei going 
a change 1 he old delnution ol visiositv as iiiteiiiaT 
fiiction needs levismg .Already Duustaii and d'hole 
(Joiiin. Inst. Petr Tech , vol iv. p U)y) have 
come to regard viscosity m the nature of a dual 
phenomenon, whi«h they attribute partly to internal 
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fnction and paitly to ih'formation of mok'cular 
gioujnug (although these may coiu^'uablv be one 
and the sami' thing) I'lieie is one aspect of the 
subject which do<"i not seem to have received its 
fair share of notice Mhision is made to the g\’ro- 
s(opic resistance otleu'd bv .ui\ orliits, the motion of 
which has com 1*01 u'li Is .it 1 ight angles to I he I in r of liow 

When .1 vapom loiideiisis into .1 iKjuid, the mole- 
cules still retain tlu* in.ijor pm lion ol their high 
velocity, .Old siiuc' it Is oiilv Dk'Ii miitii.il .ittrac tion 
that {in'veuls them fimn est.ipmg .|g.un into s[i.i( e, 
it follows that their p.ilhs must bi' veiv’ cuiv«ed, and 
th.it 111 .ill piob.ibihtv thc'ie will be <it ,m\ lust.mt 
ol time .1 celt, 1411 iiuiuIk i ol Du'iii levolvmg louiul 
one .luothei m oiliits, ,ilt( i Dk* l.ishion ol Du' twill 
stais These systems would doubtless h.ive only a 
sholt lite, being destioved bv colli aoii with neighbom- 
mg niolc'i ules, but Im tIu' msl.ml ot tmu' dm mg 
wlm h conditions wc-ie f.iv oiil <ible sunil.ir mbits would 
be formed to t,ike then ])l.i( i' 

Tor w.mt of ,i bettei 11, line this p.irticul.ir fmm ol 
viscous ic'sist.ilH e will be lelei 1 ed to .is g\ 10 v is( osit \ 
W'e m.i\' then coiisidc'r the pio|)eil\, (oiummi to all 
licpiids, of rc'sistam c' to How .is iii.ide up ol .it least 
two pai Is, "n.uuc'ly 

(a) g\ lO-V Isc (;s|lv 

{/>) iiioh'c ul.ir fi K tioii 01 di'fmmalion 
Wheic'as (a) lends itself le.ulilv to matlu'in.itu al 
treatment, {h) is still so l.iigel}' .1 m.ittci of ('on|ecluri', 
that while our ide.is <iie m Du 11 jiresent stale of 
Ihix, we cannot be siilln u'utlv di limte .ibout anything 
m Dus (oimexioii to .ittempt .mv soi t of analysis 
We laii, howc'vei, bc' model. itelv (onlideiit that in 
some degrc'i' (a) must obt.iiii, .ind it is hojic'd to show 
a nu'.ins wlu'ia'by it m.iv be nu.isunil Wlu'u a 
lupiid is sub|ccte<i to a slu'.iimg slic'ss, m other words 
wlu'ii How st.irts, tl*ei^ will be .it oiu c' the g}’iosto})ic 
ic'sist.ince of those' components of Die orbits at right 
angles to the hiu^ of How, and when these have 
been turned thiough a light angle ,ind How continues 
theie will rc'imim the const, mt lesistaiue of those 
01 bits whuh are' jiroeViced during How Viewed m 
this way Du' imti.il moment. iiy resist. nice' should be 
gic'.ite'r than the* subsc-epn'iit e emst.mt lesist.mce , and 
since Du' feermci is md(']H'ude nt ol the late at which 
the dibits ,ir(' be'ing foiiiied, it wmikl .Dtoid a means 
of e'stimatmg the' re'l.itive niole'e iilai gv ro v ise osity, 
it only it could !>• nu'.isure'd with sulhcu'ut accur.icy 
.A method ot eloiiig this whuh suggc'sts itself is based 
upon the' (orreet rcsoluliem eef Du' feeices whuh go 
to proeluce the' so-c.llled ( oiU'tte' cotl'e'e tlull toi flow 
thiough capill.iiv tube's 

Fouc'tle ieeuiul th.it wlu'u the le'iigth I of the tube 
was eleuiblc'el the' e 01 lespoiulmg time' I vv.is not ipiite 
eleiiibleel, .iiul that in oide'i to satisfy lus i'e|uatiou 
it was iiecc'ss.iry tei replace / by / 1 k<l, wheie d is the 
diameter ot the c.ij)illai\’ and k ,i ceiustant having 
•111 .ip[)ro\imale v.iliu' of e) 25 Suuc'^this eoiu'ctie)n 
IS, III ,1 sense, a mc'asuie' of the total wmk \W elone* 
(iiilsidt Dll' tube', it must emit. mi .dso the piehmmaiy 
vveetk W,„ re'cpure'd to tmu ,ill the oibits in e.xistenee 
at any lust.int of tmu' m the' vvluilc' volun^c' run 
'The' dittereue'c' W^ - ie])ie'seuts Du' work eloiie- 
oul'-ulf the' tube m ovc'rceeimng viscous lesist.iiu’e' ot 
the lie|uiel (i/ndi/v ill iiioltmi (the kme tic c'lU'rgv 
eeuic'ction w.is, eit eeeurse, .illovve'd foi, .md thc'le'feerc 
dele's not c'litei tide) t lu'se ipi.tiitil le s) 

'Phe ('ouette v.ilue- .illeirefi, a diie'et means^jf dc'te'r- 
mming \\„ but the c.ilc ul^ition of W'^ \V„, presents 

coiisidc'r.ible' dilliciiltu s W i' ,irc' f.ue'el with the 
pioblem ot liuelmg (i) an expre'ssion tor the distribu- 
tion ot the vc'locitu's 111 the trmnpet-sh.iped line's 
of tlow of the tiijiiid befeiie' it enlc'rs tlii' lube , (2) the 
uarviug acceleration ol any one ot thi'se line's betore 
it attains its final constant velocit} on enteiing the; 
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tube , (3) llie uiHuuiKc of the head of liquid oil the 
curvature of lines \s all of these admit of 

e\a( I mat lu iiiatK al li(‘atment, it should hi* possible, 
l)\ running a f^trnn-molecuh' of tlu* li(|iiid, t(» c alt ulate 
\\„ I his uonld In eiUindy independent of the 
\elo(it\' of tlovt and would lepiesent the iilatixe 
mo|('( ular f^yro - vis('()sit\- Whereas tlie ordinal*) 
lif^uies for al)sr)Iiil(' xi^tosit) apjiear to In-ar no 
l^em ral relationshi[) to tlu' othei pluMtal tonstants 
ot the h(|uid, it is j)o^sil)l(‘ that thcM' \alnes mi;^ht 
lie nioie produehu'e of lesults A thorough iinestif^a- 
tioii ot t'iiesf lines of flow is Iheiidoie tlw' hist lu 1 essai v 
step towards the solution of this nio^t inttnstinj^ 
piobleni l‘R\Mvt-M I.IhsioM 

57 Pow ell St , I )ei In , 

Noveinbei i 


New Weights and Measures for India. 

I iiw'l le.id \sith luteitst IIk' at Ik It' in \\'ii'Ri': 
of St pteinbei 2, p 525, on tht' wti^hts and nie.isuies 
of India 1 )\’ Mr Silbei 1 .id, piesidt'iit liidi.in Weij^hts 
and Measiins ( ommitlee Mi SilInn.id reports 
conditions ninth the saint' as I loiind Hum in liulia 
in niTo (Jiie of the pleasuies in n'atliiic; Nmiiri: 
IS that Ihe desirabilit\ ot pitMlutim; loinniodities 
.iiid methods ot seicut' is takc'ii fm i;r.inl('d Now 
111 atl.iel<inj4 tills [tioblem it is assumed that .i sniijile, 
useful system ol weights and ille.isutes is tlesiied fot 
liuli.i While in Imli.i I was askttl to it'wrile Ihe 
ailicle oil wt'ifflils ,iiul measnit's itir llu' " I'lmi's 
’N ('ill-book,” and 111 lookim; uj) tlata 111 this t oniU'Nion. 
1 tame .it loss (he pi'rmissne Mtliii \( I of 1871 
1 his A( I rejnesents out' ot Hit' atb'iiijils of Hit' le.uh is 
of India to set me the .id\ anta},;t's t)f tiu' /^eiieial list' 
ol the inetiK systi'in lb' it Hie, \i((it)\ o| India is 
empowert'd to inakt'whA [uelnninary air.iiif^ements 
nuf>ht be nec essai anti [uttt l.iiin Hie date aftei 
whuh mt'tiii weif^hts .iiul ineasmt's shall come mtt> 
geiu'ral use 

Let us Loiisidet the y.iiituis nettssarv units of 
measiiiemi'iit in their loj^u.d oidii 

I iMi Sillierr.id ii;,;htl\ iiu nlions “ I he Peshawaii 
\aiil ol 38 111 to 3.8,' in and ,dso tlu' >aid t>f ap- 
pioximately )o iiit lies Mso the llahi |,^a/. whuh 
IS lietpienli) in tht' m ij^hbtmi hootl of, if not ex.ii'tly, 
3ti im lu's 01 one im Irt* 1 lu s,e ait' onlv .1 few 
examjilcs ot units til h'licjtli 111 a (tmntiv ol appioxi- 
mat(' l('nf,;ths Ih.il ttmld be bi'st standardised on tIu' 
inteinational inetie 

1 lAaeticallv Hie sanu* thiiif^ is line of measuit's 
of area Xearh' all of the Hiitish t'ligiiu'ers Hiat 1 
have nu'l ha\e f.'uourt'd Hie nu'tiu' system, ami 
few liaNe any desin to ttmtmue tlu' use oi smdi a 
tlillitiilt unit as tlu' at re Ihe stpiaie metre and 
till' hectait' of io,ot)o stjuaie metres aie /^ood and 
sullicieiit, ant^ will, we belu'ye, be used eyeiiliially 
in all, tnihseil (ouniries Seyeial of the Indian 
units fortunately appioximale to Ihe lu'ttare 

3 The suggestion that the standardisation of 
suitable me.ismes of capat ity at Hu' nearest siiitablt' 
multipii' ol Hit' bulk ol 1 [ si'ers ol yyater, this being 
appioximatelv etpiiy .ilt'ut to Hit' Imlk of a seei of 
yy he.it,” is not so unfoitimate as it may' seem This 
jMob.ibly yyill soon bei ome Hie Idle 

j My tindings also coiiespoml yyiHi those of ^Mr 
Silberrad in rl fereni (' to Hit' tol.i of 180 gr.iins, akoiil 
12 giaiiis dins brings tlu set'i to apfiioximateh 
I kilogr.im Wdieii it IS ‘'iimleistood that the st t'l 
h.is been .ulojded toi praitually .dl i.iihoad ti.ins- 
at turns in India by tlu' Hiilish (loy einmt'iil, one 
realises that India is using the metiii syslein m yvhat 
amounts to (>0 pel cent of all accuiate transactions 
at ( oiding to yyeight , 
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It was my pleasure to spend part of the past 
summer in England, and confer in regard to the 
metric campaign with members of tlie Decimal 
.Association and others yvho are actuely interested 
I m the metric moyement. J lound a general desire 
I to secure the advantages *.)f decimal cm rent y and 
i iiU'tiic yycights and measuies It w as foiciblv brought 
home to me that the chu'f men of Lngland who have 
the yision of sen ice and big fort'ign tradt' will not 
only t'licomage the Colonu's to make progress in the 
metru moyt'iiient, but yyill also st't' to it tli.it the 
Hntish ('lovernmeiit leads Hit' way in this miich- 
lU't'fli'd retoim Keadt'rs of Naii kt yyill lie in- 
terested to see tlu* folloyyiiig st.itt'meiit bv Prof J C 
^Ic Leiinan of loronto Piuyersitv “In the early 
jiait of i<io<), at the rt'quest of the Hon 1 . P Hrodeur, 
Ministt'r ot Inland Keyenut' of the Dominion (Govern- 
ment of C an.ula, I agreed to deliycr a mimbci of 
let tint's on tlu* me ol nu'tiit weights .iml uu'asmt's 
"dhioiigh Hit' co-opt'ration of the Dt'pariment 
mt'ntioiu'd, a scht'dule of the let lines was arranged, 
and it w.is madt* known in yaiioiis centres through- 
out ( .niatl.i Hiiit my scnKi's 111 lomu'xion with 
the metru t.impaign yyoultl be ayailable on certain 
dates foi the yarious lot.il socu'tics luteiested in this 
snbjt'ct 

” In carry'ing out Hus lathci strenuous schedule, 
lectures wi'rt' givi'ii m Montieal, Ottaw.i, doronto, 
Winmpt'g, Regina, \dnuouyer, and 111 oyt'r 30 other 
('an.idi.in cilu's In some jikut's Hu' ith'.i of the 
simple nu'tiu sy'stciu 1 01 ies])onding to decim.il 
cmit'iK) yyas then new to iuan\ pt'ople (Jin meet- 
ings yyete yyt'll attt'iuled, in somt* tases .is m.iii)’ as 
t)(i() jK'ople bt'ing ])rcsent ,\t tlii' t lost* ol each 
mldiess, ,dl jirest'iU wt'i'i' myiti'd to t.ike ]).'irt m the 
(list Ussion of Hie sublet t dlit* ])iOs .iild (.oils yyt'rt* 
piopoundt'd with Hu* utmost fiankiiess, and m some 
(list's with t onsideiabli' yigour Nt'yt't during tins 
It'ctnvt' tom or al any othei time Ji.i\(' 1 lu'artl, in 
so fai as 1 (an judge, a rt'.illy y.ihd .iiguinent .igainst 
Hit' geiit'ral use of metru weights .iiid iiu'.isuies 
On the oHu'r hand, the in. my y.iiid reasons loi their 
I Use iiK lease as tinu' passes 

[ ” It is highly (iesii.ible th.it this pri'limmary 

t'diicational woik, coiidiuted entin'ly .it tlu* ( xpensi" 
of om (Goy einnu'iit, should be ('tl('( tu ('Iv folloyyed 
up It IS ( hu lly lor t lu' [nn])()S(' ot em om.igmg otlu'is 
to do thou jiart in seeming lot ('.mad.i tlie adyantages 
of the use ol Hu* metiu system that on Ajiril 28, 
i()22, I .utepted the ( hairmanship of llu* loronto 
Set turn of the Xmerican Metiic \ssociation AL 
that time Mr \V P Hobson of the 1 1 ) dro-Fdet tnc 
r’ower (Amnmssioii yy.is elected Si'i'iet.iry', and Mi L 
Ihiipee, of the ('anadian (ii'iu'i.il Iflectru Company, 
Ltd, yyas elccti'd lie.isuri'r Our Section is com- 
jiost'd of volunit't'r woikcrs, yvho th'siie to see the 
melru canqiaign progiess as it should Wd* believe 
that eyeivboily' can do soniethmg to helj) We 
hope that a grt'at inaiiv people will lei Mi Dobson 
Jviioyy th.it they will helj) the iiu'tric moyenu'iit m 
their own industry' 01 lint' of woik 

It may stun a l.n ciy^ Iriim ( an.ida to India, but 
then* IS .1 diii'ct lonnc'Mon yvhen oiu* realist's that 
till' y.inoiPi peoples of the 'tyoild tan muh'istand and 
serve each thhei Inst wlu'ii they list* the s.mie toil- 
yt'iiu'iit weights .nul me.isiires d lit' mt'iiibers of 
the Ament .Ml \sso(iation art* determined to set lire 
thest' ady. Ullage's m the I'mted St.iti's .md Canada, 
and yye ask for tlu' lu'.iity t o-opeiatioii ol all pio- 
^grcssiyt' men .nul yyonun tifionghoiit tlu* yyorld 

llovv\ki) RTCiiAuns 
(Secrc'taiy) 

American Metric As.sociation, 

156 Fifth Aveniii', New \Trk., 
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By the courtesy of the Editor I iiave read Mr 
Richards’s letter, ‘and think that he and I disagree 
solely by leason of the difference in onr Indian 
experiences If it were a case of slarting with a 
clean sheet tliere woukl be no gn'al<‘r diflicultv in 
adopting the mctiu systcun than in adopting an\ 
other, l)iit this i', not tlie case TIk' Biitish \ard 
ht/s hcconte \’ciy widely known, wheieas thenutre is 
(|uite nnknow-n 'fhe iVsliawaii ^anl .md tlu' llahi 
ga<, thenise]\(‘s variable units, are iisc'd only to a 
coinpar.itnely small e\t('nt, wlnle the most'wideh 
known unit of length, tlie liath 01 cubit, is \(r\ near 
to halt the l-ltifisli yaid, and as .1 inattei of pi.utical 
fait this measure is leg.irded as irpii scnting it 
ex.ic tlv 

Similarh, tlii' acri* luis noio become \erv widi‘l\ 
lecognisi'd and used ris ,i unit o1 art'a, wink' the 
hectaie has scandv e\en been hiMid ol 

It is true that the 8o-tola seei (of 14,100 gianis) 
IS iK'ar the kilogiam, but it is not esaitiv eipial 
thereto, and to eli.inge it would, as a inalttu' of 
piactiial fact, nnobe alteiing the weight of the 
rupee, as that loiii is unneis.illv lecognised .is 
ri'ym'sentmg m weiglit 1 lohi 'I'lns (pu'stion ol i hang- 
ing the weight of tlu* iiipee so ,is to gni' ,i si'er of 
exactly two jiounds, or else ol r kilo, was oiie tliat 
the W'c'ighls .ind Me.isurcs ('ommittca' lonsidercd 
M'lW' i.irefiilh .ind on which it iecoid(‘d miiih 
(Wideiicc', .mil (thi' majont\' ot tlu' members) re- 
lui tantly c.nne to tlie conclusion that .on’ alter.ition 
wliethei m weight or \alue — of th.it i om would 
gi\e nsi' to so much suspicion .is to m.ike it more 
than donbtiul whethei such a ch.ingi' would be woiih 
while 

ft has t.ikeii liltv yeais to spte.id the l\nowlc“dg(' 
of till' .So tola scei to tlu' extent now .i(hie\ed, to 
mtiodiice a luwv unit would me.m st. 11 ting .ill o\cu 
again, and the srime leni.irk' aj>j)lies to am < li.inge 
111 the units ot length or aie.i 

1 lia\’e no doubt th.it engiiieeis would prefei thi^ 
metric system so would I ]>ersonall\ Ifiit tlii' 
people of Indi.i are not c'lignueis \niet\' peu « luit ol 
them Ine m vill.igesoi small towns of Ic-ss th.iii 5000 
inliabitants, and are oiil\ mti'n'sted m wi'ights ,ind 
ineasiiies being tine .nid uniloini within the limited 
range ot tlu'ir jouine\ings hor one tr.ins.n tioii 
m which it \M)ul(l be an .uhantage to use .t woi Id- 
wide systi'in, then- must be ,it lixist 10,000 m which 
il would be of not the slightc-st .uhantage 

Mr Richards lefers to Canad.i 1 imagiiii* that it 
would be dilticult to iliul two peoples moie absolutely 
dilleient th.in those of (‘.in.ula and ol Indi.i , thi' 
t'anadi.m is well c‘du(<it(*(l .md juogii'ssu e, the 
Indian, as a nile, v#i\' ])oorl\ edui.iti'd, and mteiiseh’ 
consen alive It would be diliic nil to com cave of 
widespu-ad leitmmg on weights and me,isuic-s 111 
lilcli.i , .'ludic'iu c-s might pc-rh.ips ber'C'cnnd m h.ill .i 
dozen of the hugest towns, but m^wheic- cdse, and the* 
])opulation of India is more than thntv time's th, it of 
(_anada (I do not wish to impK th.it Mi K'uh.irds 
thinks lecturing advis.ibh', but meic-lv to emph.isisi' 
the ditteieiue between the tw*) countries ) 

My own expenc'iu e ol liich.i .it the* time ot the 
Weights .111(1 Me.isuies Committee w.is twiiitv ve.irs 
in tlie Civil .Service, all on tlu' executive' suh', 111 the 
couise ot whuli 1 usn.ilh spent lour to six months 
every year on toui .imong the vill.iges and sin. ill 
towns of mv distiut, th.it of my Indi.m loll.'ague 
on the C'ommittc'i' (who sl^.iu'd my views, with vciy 
insignificant exceiitions) was vc'iv siinil.u With 
this expeiience we disagrec'd from 0111 other iiu'iiibei, 
and held that theie weie not sufficient .idv .mtagc's 
att.uhed to the nu'tiic or otliin non-Iiidian s\steni 
to justify us 111 making a lerommendation which, if 
accepted, would affl'i't the method of carrying out 
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an enormous iiumbei of )ietl\ tr.iiisactions, and could 
be given piactic.d effect onl\ by a flarge amount 
of interference Now intei h'renci' of such a kind as 
w'oiild bc' iec[Uired to I'utoii e the use of .1 new svstem 
ol weights and im'asuies me.ms inlei feri'iice by .1 
huge .md Ihi'iefori' necess.iiilv low-|i.iid st.ilf, and 
what that me.ms .my one with Indi.m executive 
expi'i leiK'i' knows, foi though tlu- he.ul ot the Indian 
( iov ernmenl i olossiis u/,/v Ix' goldi'ii, its feet ore veiy 
ceitainlv still dei idc'dly .11 gill, u eons ' 

In brief, we found .1 vei\ gc-iu'i.d d^siu' foi ^i uni- 
form svstem ol weights .md nit'.isuies, but tor one 
b.isc'd oil .1 unit tli.it W.IS known, .md hem (' wc' 
lecommended th.fl s\steiii wimh (oiild be .idoptecl 
with veiv nimli less ditluultv th.m .m\ other 
( \ Sll M KK \l', 

f’l esidiml Indi.m \\ eights. md .Measiiies 
( oimnit 1 1 ( , 1 () 1 t 1 I 


Harpoons under Feat in llolderness, Yorks. 

Ox |).ig(? t8i of .N'aii ui foi ( )i tobei 7, Mi O O S. 
(i.iwlord st.iLes tli.il he believes one of the .illc'ged 
li.irpooiis s.iid to h.ive bi I'li found umli'i the peat 
in llolderness to be giniime \t the Hull Meeting 
ot th(' Biitish \ssoc i.itioii he thought that both weie 
.genuine Aftc'r the sp.uh woik to which hi' refc'rs, 
I fc'el s.itislied that he will i oiisidei both of liiein 
.ire modern 1 .1111 .ilso gl.id to le.un th.it he now 
ic'g.iids till' c'videme siipiilicd bv the Unit .1X0 to be 
of no v.ilue, wheieas foimeilv he (orisiderecl that it 
helpi'd to piove the gie.it .ige of the harjioons. 

,\sonewho knows llolderness l.iiilv well, 1 .should 
liki' to .isk wh.il evuhmi then' is foi the st.ifemenf 
th.it ■' I heie c.m be little doubt th.it m llolderness 
exist ii'in.iiiis ol thc^ c*ulv molitlm .igi', lemams 
winch .lie oldci th.m the Long B.iiiows”’' At Hull 
WC' weie promised th.it .1 (onimitlee should be fornu'd 
to im|uiic' into the c|m'stion of the h.irjioons I havi' 
lu'.ird nothing fiiillier .iboul it, but tiiist such a 
committee m.iy be i .illeif togel hei 

Il I h.ive c.ist doubts ujioii tlu' .mthentuily of 
implements which h.ivc' bec-n .uii pil'd as genuine 
b\ (|uite .1 immbc'i ol .ml hoi dies, ,md my doubts 
piove to b(' uiitouiided, 1 di'seive censure' If, 
howevc'r, thi- st.ilement I m.ide piovi's to be correct, 
the t.icts should Iff' jmbhshed, m thi' mteiests of 
truth 

Rc'.isoiis lor my belic'f .iic' given m <i comimmic.ition 
which I sent to the h.ditor of .f/uu a little wink' ago, 
.is Mr Vimstiong's illustiatc'd distiijition of fhe 
h.irpooiis lust appe.iri'd 111 th.it joiiin.d I do not 
lemembei h.iving m.ide the' st.iti meiit m piiblii that 
the harjKions h.id been " tmide bv the' siipposi'd 
,lindc'i " I did s.iv the\ wen' not .is old as Mr 
Vimstroii.g r Sll I' I'l’.VKi) 

d he Musc'iiin. Hull 

• 

The Relationship between the common Hermit- 
crab iEtipajfurus hernhardus) and the Aneifione 
{Sufiartia parasitica). 

liin ri'kitionship bi'tween the (ommon heiimt-crab 
(/lu/m.ga; Us hi riifundiis) and its messimite anemone 
( piu'(i~,tlu(i h.is kmg bc'i'U a siibji'ct 

ol mmli (on|ectutc', owing l.iigilv, the {uesent^writer 
thinks, to till' unnatuial lig#nes ol tlii'sc' .immals m 
.ill the text-books and most jioimlai liooks — del ived 
jiiob.iblv from old .md .ibiiorm.il .ujuarnnn specimens 
In most tigiiri's puipoitmg to show the lel.itionship 
of these animals, the anemone is shown with its 
tentacles bi'autiliillv exp.imled .md the mouth region 
facing upwards away fioni the ground, and gi'in'rally 
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also one .'unnYHie as tho central figure sitting on the 
top of the shell — eontnining the hermit-crab — witli its 
cohinm extending higli above the shell and ciab 
When these lu'rm it crabs with their nssotiated 
anemones are caught fresh in the trawl it mav be 
obs('r\ed that .ilthoiigh the anemones (ome up closed 
111 no case <ire they sitting on the sliell <is is shown 
in the well-known figures, on the contiary, whether 
there is only one or <is m.iny as thne aneinones 
on a shell tlicw art' all found to be t'llher hanging 
from ,the shell with the (list rt'gion tow.irds the 
ground or aie stiaining their bodies to leat h tht'ir 
discs over the side of the sht'll to^cards the gtoinid 
(see log 1) In ordei to obtain more intoima- 
tion, a collection of fresh hermit tiabs and ane- 
mones was obtaiTK'd by trawling in September m^o 
and a few^ expt'innents made m .i tank 1 he 

hermit-crabs and anemont's weit' isolatt'd and kejit 
witluiut food tor a ft'w d.i\s, m the loiirse of whith 
most of th(' anemones t losed At 1130 \m, 

September ii, the t rabs. tarrying altogether 18 
anemtines, were fed with ctit kh's and (|iieens \t 
125 I’M all anemones wt-rt' open with then tlists 
and lentat les s|iie.id (lat out on the btitttim of the 


tank (as is show n in h'lg i) and bi'ing tiailed abtnit in 
this position l)\ theeiribs At 10 \ m , before the feed- 
ing, twoanenumes were cltised, thiee .ilieady h.id their 
tbscs on the gionntl, anti thirteen were held hoi i/ontalK 
from the ajncal legum of tht' shell-house tif the tiab, 
and at i a m . alter feeding, many were ag.iin elost'tl 
or with their botlies lit'ld hon/ontally On Sejitember 
2t) the expieriment was repeated, but this tune tnsh 
dredgings onls were Ihrtiwn into the lank All the 
anemones soon ]nit their tlists flat on the gioinid, 
and tluisc wliali were sitting httn/onlally btibbetl 
then tbses dtiwn on the grounil within a few’ mmiites.t 
almost as though the ortler " he.itls dt)wn ” hatl been 
givgn and olx'yetl It was not possible It) set* whether 
the unusual moxements of tlic ciabs t>n the adtlitittn 
of food, or the smell of the adtlcd footl, e.iusetl the 
anemones to react ris the) tbd 

Ob atitbng the fotxl to the lank it was ,dso observed 
that the wtirms (AVins fmata) Ining m the shells 
mhabitetl by the hermit-ciabs also tame out to h'ed 
riie hungry woims taint* out eaiitioiisly stum* lime j 
alter the lierimt ciabs ba<l begun tt) feetl, and m 
one case a* w'orm was obseivt'd to iiawl ahyigside 
the bbtl) t)f the erab (see h'lg i), over the .lOne 
month api)(*n(lagcs, and hterallv tt) take with mipmiity 
a piece of fotxl fiom between the paws t)f the trab® 
anti bf)ll It There seems to be little doubt that 
tins action of the worm is conscitnislv loleratt'tl by 
the heimit-crab, as it was observed that the ciab 
can appaiently contrt)! the exit of the worm from 
the shelly It was fount!, how’ever, that strange 
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worms taken from other hermit-crab -shells are not 
rc^garded in a kindly manner by either the anemone 
or the crab : worms fed to anemones are eaten, and 
worms straying in the neighbouiht)od of hermit- 
crabs were nit*rcilt*ssly ttirn up anti tasted but rejected 
as food 'llie sjx'ctaclc t)f a hermit-crab cleaning 
itself after feetling is a revelation t)f the value of 
spines anti haiis and of the inctnulous cleanliness 
of these aminals, anti tannot fail to imjiress the 
f)bsc'i\'Ci with the pleasure — and t'vcn miltl mttixiea- 
tit)n — - t*\[)eiientetl by the heimit-(iab from the 
feetl 

It is clear that the anemoin* derives atlv'antage 
frtun the heiuut-crab by getting tlragged about with 
its tentacles on tlu* grtnintl and being given tip- 
ptirtumties for picking up pietesof footl k'ft or lt)st 
by the herinit-t rab ancl ft)r capturing othet animals a-s 
ft)od 'I lie lu'rrnit-ci.ibs wcie not seen tt) pass on 
pi(*t (*s of ltx)tl tlt'limtelv to the anc'mt)iu*s, but there 
wt)iiltl always be a gof)d t hance ol ,ni ant'inone getting 
stunt* fotxl from the table t)f the henmt-trab, t)wmg 
to tlu* habit t)f tlie l.dter of tt'.mng the hxxl apart 
'the trab itself piobablv ilernt's some measure of 
|)rotoction fitim attacks from lislics owing to the 
iiiijdcasantiicss t)l its associated 
anemoni*s as footl, but it is well 
Kiit)\\n m this laboratoiy that the 
tonimon liall.in wrasse [I ahrus 
hcrgvlla {iiuuiila/tis)) will watth its 
t)ppoitimitv tt) seize ,i large t law 
t)l a henmt-tiab anti shake it- 
like a dog wt)rj)ing a rat — with the 
common lesnlt ol t'xtiattmg the 
wlioh* lieimit trab out ot the shell- 
liouse without ttiiicliing the 
aiu'inone 

The function of the worm m the 
shell tan st.inely be giiessetl at, 
but the cmitujs and tonstanl wave- 
hke iiuition of the wlu)le body t)f 
the wtu'iii — uhitli can be seen by 
making a window m the shell — 
will certainh keep up a strong 
t iirront ot water aiound pails tif 
the bexly t)f the lu'rmit-c 1 ah. and may assist the 
heinnt-ci.ib m tins wav m tlic ai'ralioii t)t its 
hotly 01 m tlu* removal ol t'ht to jirodutts 'I'ht* 
.ithantage (t) the woiiii of obtaining sheltei aiitl ot 
partaking ol the lieimit trab’s food is obvious 

J H Orion 

Marine Bitilogital I ahoraltiry, I’lymouth, 

Novembei 0 

First Lessons in Practical Biology. 

Am R being enctiiiragctl by favomable tnticisiii, 
bt»tli from the <l’it'ss and fi'tini jirivatt* nuhvidiials 
(not in all tast's pt'isoiial fneiuls), I was somewhat 
suipiised at the aceibity’ t)f tlie attack, jiublished in 
Nviurj, November p upon my unpretentious btxik 
“ I’list l.esstuis m Piatlual Ihology ” Helpful 
tiitKism is welt ome to an .iiithor, and the ctirreetion 
t)f eritus can be the making td a sectiiid edituui tif 
a ttxl lxx)k , but atlvcise entu ism in which pcrstuial 
bias of opinion is allowetl to outweigh geneially 
atd'pleil beliefs can have htth' value either foi the 
.iiithoi ol lor the it'ading piiblu 

If '■ the telson is not a st'gmt'ut ” I am consoled 
by the thought that tw^ silt h standartl works as 
“Prattical Zoology^’’ (^jalshall anti Hurst) and 
“ jbt)logy ” (Parkei) contain the same heiesy H 
“ the biramons appendage is not the primitive form 
of crustacean appeiulagc ” I have still tt) reatl a moic 
convincing argument than that given in the “ C’ain- 
biitlge Natural History (Ciustac6a) ” 




i 
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I conclude thal; the critic was so pained by niv 
restricted use of the term " embrvo ” (as applied 
to plants) that he failed to read to the end of the 
chapter , otherwise he would not ha\e stated that 
“experiments on jilant pliysiolo/>v are not i cached 
until chapters iG and 17.” 1 af,n-ce that it is desuable 

to introduce plant physiology at an earlier stag<‘ in 
the course . but, with tlu' exception of ^crmniahou 
(which IS introduced in the Easter Term), the ex- 
periments seldom \ield good results m tile wmtei 
months Lhe sidiool year begins towards the end 
of September, and the' arrangement of ilu' chapters 
(as stated in the [irctace) was b.ised iijion this 
assumption p: \\j Siiann 

Oundle School, November 10 


T KEORi.T that Mr Shaun rcgaids m\ re\ lew of 
his book as an “ attack,” and yet more that it (alls 
from him the word “ acerbity ’’ The neinl for biecity 
compelled, perhaps, a certain blnntness , and I beg 
him to accept my assurance tliat it was solely to 
my regard for space in your columns tlnil any such 
bluntness was due U w.is from liki' considerations 
that I was obliged to refrain from mduatmg the 
authority for and adducing evidence in suppoit of 
some of my criticisms 

With rcgaid to the telson and biramoiis <ipp(Mulage 
I adhere to my statement Tf Mr Shaun will reter 
to p ^ c ol Mai shall and Huist (cith edition, 

1020), he will see tli.it tlie ti'lsoii is spokcai of as a 
“ region ” ot w'liu h a “ seguK'nt ” is a ]).irt On rcdei i mg 
to the ji.issage in my cojiv of the “ ( ainbridge N.itur.il 
Histoiv 1 tind th.it when I hrst (picsinn.ibly in i<)0()) 
lead its discussion of thc^ lel.itnc' i laiiiis of the 
biiainoiis and foliai'coiis limb to lx* rcgaidc'd as 
“ piinntive,” 1 wiot(' in tlu' hiargm “ All the j.uts 
here statc'd, it t.ikt'ii in the rcwtise older, suppoil 
th(' ()})posite th(a)i\' ” This is ('(pially tine to-da\ 
ffMr Shaun w ill le.id 1 1 M Jlein.ird’s” IheApodid.i ” 
(Macmillan, T.S02) I 7,li.ill be astonished if he does not 
abandon the biramoiis <is the " pmuiliM' ” foini ol 
crnst.Kcan limb 

1 duly noted that the conis(> was ari.ingeil with 
the view of beginning 111 the .Muh.ielmas Teim , but 
.IS the very next senteiuc' in the pref.u't' suggc'sts 
moditication of tlic oidei “'.it the diS(_relion (if the 
<'acher,” 1 telt justified in diiiating attention to the 
tardy ajipeaiatue of jilani physiology Tlie hid th.it 
some jihysiological ('xpeiiments occur as e.iilv .is 
chaptci I j does not seriously alicct mj criticism 
I'll I, Ki'.vir w 1 R 


The Mechanism of the Cochlea. 

If r undeistand Ih IVrrcMt's h ttei m Nviukf ol 
November 11, p G^j, his objc'ctKai to N'oshn’s c\- 
peimumts (which would ajijilv ec|u.illv to those ot 
\\’ittmaa(k and Siebcmmann) is b.ised on tin .issimij)- 
tion th.il the mtc'iisily of tlv stmml.ition ol every 
part ol the coc hie, i " must Jie piopoi t loiu^ to the 
amphtiide ol (he v ibi.ition’sc't uji m th.it ]>.nt I 
think this assumption is im w ai 1 .intc'd, as the inttsisil^ 
of the sensoiy mpnession m<i\ v.iry .ds(» with the 
rapidity and the i.itc of change ol dues lion ol the 
movement imparted to the cilia of tlu' han-cells, 
i c as the total eneigy of yie stimulus, not its .impli- 
tude only Evem sujijiosmg Dr Pcuiett’s assmiijilion 
were coirect, still 'S'oshn’s deductions aie not mv.ih- 
datc'd Take the* case m which he found th.it aftc'r 
prolonged subjec'tion to high-pitchcsl noise the b.is.il 
portion of the cochle.i showed degeneration lie de- 
duces the logical coflchision that a high-pitchc'd note 
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stimulates the basal jioition of the c'ochlea It docs 
not m.itter whether tlu' stmmhi^ thmf applied wctc' 
small as cmupaied with th.it |)ro(lncecl in the apical 
ic'gion by a piolonged low note ot not l he apical 
region remained imalledc'd bc'c.uiM' it was md stimu- 
lated at all 

I cannot say that niv' mc»dcl shows the shitting of 
the responses at toidmg to tlu intensity ot the slmuihis 
th.it Dr f’c'iiett savs it should do, and possibly my 
knowlc’dge of jihvsics is msndnu'ut to enable me to 
.ipineciate the re.isons which Icsid hhn to look for 
this result I’eison.illv , 1 h.ivc' cenv' little f.iith m 
the ” cruel. il tc'st ” method ol soh mg the' [noblem of 
soiincl peicejition, lhe cpiestion h.is alie.idy beem so 
long ,111(1 so kc'eiily dc'bated, .ind so many ” crucial 
tests ” have been ap|)h(“cl on lioth sides of the aigu- 
menl, th.it one almost begins to doubt the possibility 
ol tone peicc'ption at .ill 

1 have re.id Sii Wilh.un Davhss’ leltcu' (p with 
gieat mfc'rest N.itm.dlv. it is \ en v giatilymg to me 
to find tli.it my view of the nus h.iiiism of the cochlea 
h.is the sujiport of so distingiiished .1 jihv siologist 
I am not veiy sanguine lh.1l my model will thiovv 
much light oil the moie ic'lmed clcdails which he 
givc's of the working of the cochlc'.i What the 
modc'l .ictiiallv shows is ,1 delimtc', though not abvays 
well - cleimc'cl, senes ol response's at dilteient points 
.dong the “ b.isil.ii membiaiie ” lor vibr.itions varying 
111 frc'cpicncv Iroin .iboiit 100 to about kjoo D V per 
sec , the highei notes being .it the' pioMinal .ind the 
lowei .it the* dist.d end ot the sc.ile More than this 
I c .miiot cl.niii tor it I hc' mec hanic .il ditticmltv' of 
setting up a Senes ot shoi t thieads, c'vi'iily sp.ui'd, 
evenly gi.iduated m tension, .uid m.imlammg their 
sfiacmg .ind tcnision un.iltcied duiiiig .nul aftei the 
piocc'sses ol tiv.itiou^ cynbeddnig .ind immeision 111 
lliiicl, IS so grc'.it th.it I h.ive not sue c c'c'ded so tai m 
.ittammg .iiiv thing ajipioac hmg .iccui.ic y 

(.)ne need sc.ircely say th.it so impel lec't an ajipara- 
Ins c.innot, m its pic'sent st.iG', tliiow much light on 
lhe more icc'onditc' points It on the' other hand we 
concentr.itc' 0111 .itteiition on Llic' more obvious, and 
mote lund.iinc'iit.il t.ic tors, 1 think the inodc'l doc.s 
gi'c' some heiji \\c recognise' m the b.isil.ir inem- 
bi.mc' ot the' (oc.hle.i a thiec'lold ditlc'rc'ntiaticm of its 
tibic's, for Ic'iigth, tension and m.iss, .ind this dilter- 
c'litiation IS progi c'ssive, and m the same sc'iise for 
! c'.ic h fac toi We c.m embody those mechanical 
l.ic tors c rudelv m the Icvim ol ,1 working mc^del, and 
wc' get some' sort of icinote tind m.iccuiate rc'jirc'sc'nta- 
tion ol wh.it h.ijipc'iis 111 the cochlea The' elfec.ts 
observc'd aie undoubtedlv ri'son.iiic c' etlects It fol- 
lows th.it the' same lesonaiice etli'cts must take place 
111 (he (oclile.i One cannot undeistand how Nature 
could C'volvc' so el.ibor.itc' a mechanism of lesonancc' 
.IS we Imd m the cochlc'.i, e\( ejit bv' means ol, .and for 
the puipose ol, inci (‘.isingly .u c 111. ite analysis of sound 
Ct \tlIKlNSUN 

-;.S7 { dossop I\o,i(l, sheltield, N'ov 15 


An Offer of Nature Volumes. 

rii: wiitei has bec'U enlinstcd with the' disposal 
ol thii t V -Ihiee v olumes ol X v I r RF (unbound, as issued) 
whicl^ their owiic'r wislu's to jneseiit to ^ime library 
m the w.ii-de\ .ist.ltc'd .ue.i these consist elf vols 
■50 to 5C>, 74 to (|2, 07 and caSt.ind 10 j to i(,)7 A few 
» jiaifs aie missing Should .in\' rc'.ider ot N.viURi: 
know of some oiu' who ni.iv bc' c ommunu ated with 
for this pnrjiose, the' mioiination would be gratefully 
rect'ivc'd M CIiilurv ui: Brav. 

40 WTslmcnint Ko.ad, Eltham, S If cj, 

November 14 

* Z 2 
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' Human Blood 

idea that a loss of blood by hsemorrhage or 
1 the possession of blood of a poor and deterior- 
ated (juality might best he rectified l)y the introduc- 
tion into the liody of blood from a healthy person is of 
respectable antiquity. It is small wonder that the 
ancients attributed to so splendid and coiis|)icuous a 
tissue an imp()rtancc rather beyond its due. About 
the tfme of the fire of London Pepys attended e.xperi- 
ments in whii'h the blood of one dog was passed into 
another and found to be sufficient ffir its needs, and (m 
another occasion at which a man was hired lor a 
sovereign to have some sheeji’s blood let into his body 
For even at this time it was realised that some sorts ol 
blood were more suitable lor transfusion into man 
than others. Little boys might be bled to death in 
the fifteenth ci'iitiiry to provide stimulating potions 
for aged Popes, but human blood seems scarcely to have 
been available in Lower’s time, and the choice gener- 
ally fell on the sheep, partly because of its gentle and 
amiable disposition and partly “ (|uia ('hristus est 
agnus Dei.” as ( oga said, an indigent bachelor ol 
divinity who subjected himsell to the experiment in 
1667. But transfusion of blood never became an im- 
portant or popular therapeutic piocedure on these 
terms ; large cjuan titles of foreign blood were found 
to cause seiiou.s and even latal ill-effects and small 
amounts did no good. With the discover) ot the last 
thirty vears that the tissue-^ c_>l any one species cif 
animal are toreign and more or less |)oisonons to the* 
economy of an\' other species' came the recognition 
that transfusicjn in man could be done onlv with hum. in 
blood, and in lecc'nt vears the value of the pioc'edure 
has been fully established, l.irge c(Liantities being 
transfused from a healthy to a suk peison without 
untoward eltec t 

In this revival of human transfusion it was, how- 
ever, soon found that the capacitv of the bcjcly to 
identify anv blood as foreign to and incompatible with 
its organisation was basc'd on finer distinc tions than 
zoologic'al species. If from a dozem people a lew c ubic 
centimetres of blood are withdrawn, and in each case 
preparation.s made of the serum and C3l the red cor- 
puscles washed free fiom serum, and il a sample of each 
lot ol corpuscles is tlic-n mixed with a little of c*ach 
scrum in a series of test-tubes, it will be louncl that the 
results arc not all the same. In some the c'orpuscles 
behave as if they were suspended in physiological salt" 
solution — ro'uain dispersed tiom one another and in- 
tact'; in other c'ases they run together into larger or 
smallcT clumps and masses and olten disintc-grate It 
is obv'ious that the occurrence of this agglutination in 
the lirculating blood is verv undesirable, as the masses 
of corpuscles are liable to block important blood- 
vc.ssels, and there is plenty ol experience to show that 
serious trouble ina)' be caused in this way. It is 
therefore not every human blood that is suitable for 
transKision into a given person. 

By sorting ov'cr a laKge number of people by this 
test it has been found that they may be classified into* 
four groups by the satisfactory h)pothesis of von 
Dungern and Ilirschfeld. On this view there arc 
two agglutinating factors in human blood serum (a 
and b) and two agglutinable factors (A and B) in 
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Relationships. 

human blood corpuscles : A corpuscles will react only 
with a serum, b serum only with B corpuscles. A is 
never found in the same' person as a, nor B with b; 
either combmation would be incompatible with life. • 
The blood characteristics of the four groups are : 

St-nim Corpuscles. 

Group I . . neither A and B 

Group II . . b A 

(iroup Ilf. . . a B 

Group IV. . . o ancU; neither 

It follows that the serum ot Group 1. will not ag- 
glutinate anybody’s corpuscles, vv-hile the corpuscles 
of Group L are agglutinated by all other sera e.xcept 
their own. Group IV, is the reverse of this, while the 
serum of Group IL agglutinates the corpuscles of 
Groups I, and III., and the serum of Group III. the 
corpuscles of Groups 1. and IL The corpuscles of 
Group I ('an safely be put only into recipients belong- 
ing to the same group, those of Group 1 1, (mly into 
Groups I and TL, those of Group III. only into Groups 
1. and 111 , tho.se of Group IV. into anybody. Jt 
is a c’urious fact that in actual practice it is only the 
qualities of the donor’s corpuscles and the recipient’s 
serum which need be considered. When, for example, 
Group IV blood is transfused, the* plasma of il should 
agglutinate the corpuscles of the rec'ipicnt it the 
reaction took place as it docs outside the body. This 
does not appear to happen, or it it does it produces no 
obvious ill-cTfects — winch is foitiinate, as otherwise 
safe transfusion would he impossible e.xcept between 
membeis of the same group. Why this should be so 
IS at present doubtlul. It is most probably due to 
the (|uantit) ol transfused jilasma being insufficient, 
when diluted with the recipient’s blood, to cause a 
sigiiific'ant agglutination ol the recipient’s corpuscles. 
The fac't that it is plasma which is injected and not 
^erum may also havT some infliienLe, though the 
rc'c ipient’s plasma has the same effect as liis serum, at 
any rate ciualita1ivc'l\ . 

\Vhile It IS c'onvenient to recognise four varieties of 
individuals, it will be scien that tliere are only two 
lac tors ccmc ernecl A is characieristic of Group IL, 
and B of Group 111 ; A l-B are present in Group I., 
and both are absent in Group IV. A corpuscles arc 
necessaiily assoc lated with not-cz seuini.and Bcorpusc'les 
with not-^ seimn. In inheritance thc*se ([ualitie.s have 
been shown to be transmitted as straight I orwaird 
Mendelian laetdrs. it follows tluit the blood ot 
parents and children are by no means necessarily 
compatible though parents both of Group IV. can 
produce c'hildren only of the same group, two Group 1. 
parents mav have ofbpring belonging to any group, 
accorclin.g to the particular c oinfiosition of their 
hybiidity The possibility of using these blood le- 
actions to investigate cases of disputed parentage has 
been carefullv workc'd out by Ottenberg, who shows 
that the method can have but a limited application, 
though the answers arc ('(inclusive if they can be ob- 
tained at all. Of much interest also is the observation 
that the proportion ot the population falling into Groups 
TL and III. varies a good deal in different races. In 
England about 40 per cent, arc Group IL, about 15 per 
cent. Group III., Groups 1. and IV. giving about 2 
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and 43 per cent, respectively. Several workers, and 
especially the Hirschfelds, have shown that as one 
travels from west to east the prevalence of Group IT. (A) 
decreases and that of Group HI. (B) progressively 
rises. In Western Europe, A is found’ in about 41; per 
cent., in Russians and Arabs in 37 per cent., in negroes 
and Indian.s in 27 per cent. B, on the other hand 
increases from about 15 per cent, in France, through 
the Balkans (20 per cent.), Malagasies (28 per cent.), 
negroes (34 per cent.) to Indians witli 49 per cent. We 
have here an obvious suggestion of two original races 
of mankind, which have mingled in various degrees; 
it is possible that in some remote place a pure ,-\ or B 
variety still exists. 

At jiresent there is no evidence that these blood 


characteristics are associated with any other qualities, 
and it seems likely, like some other Mendelian charac'tiTs, 
that they are negligil)le in the problems ol selection 
and survival. It would, too, lie an eiror of the ancients 
to suppose that the tjualilie.s of the blood dominated 
personality and con I erred a gcaieral i harai'teristit' on 
the individual. There is miu li e\ idence ol the essential 
similarity of parents and otispring The greater 
succe.ss of grafting tissues liom one animal to another 
if they arc ol the same lamilv is a gennane exaunjde.' 
In blood tests brothers .md sisteis bv no means 
alway.s agree so fat as the agglnlmation of their cor- 
puscles IS concerned m other resiiccts their bloods 
are probably more similar than those of more remote 
relations. 


The History of the 
TAR. RE(iINALI) S. ('LAY performed a needed and 
useful service when he selected for the subject 
of the twenty-fifth annual Traill-Tavlor Memorial 
Lecture, whuii he delivered at the meeting ol the Royal 
Photographic Society on October 10 last, “ 'The Photo- 
graphic Lens Irom t he Historical Point ol View ” It was 
a needed servicT, bee ause a historii al review' ol the origin 
and development ol the photograpliK' lens is net essary 
for a just estimate and halamed perspective ol the 
many and diverse s( lentific factois that have to be 
taken into atcount in the jirodiK’tion of modern jihoto- 
gra[)hic lenses. It was a useful servK'c, because the 
fascinating and, at tunes, almost diamatic story that 
Dr. (. hiy had to tell brings out clearlv the jiaramount 
importaiK'e of the pioneer work done in this field by 
British firms and scientific workers, and it must act as 
a useful Corrective to the tendency, sometimes mani- 
fested in unexpectc’d ciuaiters, to underrate the value 
of British work m tlic optical field. 

Alter tone hing lightly on the early history. Dr ('lav 
comes to “ one ol the great landmarks in the historv 
of optic s--the invention cT the acdiromatic lens” 
John Dolland, altei numerous exjic'nments, exhibited 
'O the Ro\al Socaely an achromatic prism in 1758 of 
caown and fhnt glass, and e\[)lained its c'onstiuctioii. 
Ol the authoKs who contrilcutc’d, in this pericjcl, belcare 
the invention of photography, to the thcairetual treat- 
ment of the lens, Dr. ('lay instances, alter Kepler, the 
following j 

lluygc'us, who, licsides expounding the wave thc'oiy 
of light and the c-xplanation ol double refraction, also 
dealt with the s[)fierical abenationiOl lenses/ .md 
showc'd henv it vaiied with tlieir ajcertnre and’ focal 
length, Newton, wlio nivestig.itccl the' dispersion of 
light, Joseph Harris, wdio discussed the cardinal 
points, optical centie, obhepu' pencils, cinvature 
of field, etc , ill Ins “ Tieatise ctf Optics ” , lleischel, 
who obtained valuable* ccpiations for the calculation 
of objcx’tives frc'c iiorn chromatic and splu'ncal 
aberration , e»eorge Jhddc'll Airy, wdio invcstigatc'd 
the conditions lor eliminating astigmatism and 
distortion , William Hamilton, who c’volved pow'ciliil 
niathen\atical mc'tliods which even yet have imt been 
fully utilised , and, last bi^t not least, Henry Cc3d- 
dmgtcm, who worked out the methods wliich, I 
believe, still form one of the most useful bases ’for 
attacking new problems in lens construction. 

The^next milestone marks the almost simultaneous 
announcements of th§ inventions of photography by 
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Photographic Lens. 

Dagueire in 1838 and luix I'albol on [aniiary i8^g, 
and we reac'h ” the epoch Irom whic h wc' niav date the 
great evolution ot the* photogi.iphic lens,” After 
referring to the photogniplnc* lenses of ('harles L. 
( hevalier. Dr. (lay c'omes to the work ol Josef Max 
Petzval (1807-1891), who computed a new and most 
sue cc'sslul lens, correctc'cl lor sjihc'rical alienation over 
a .small angular field, whic h was made by lYederick 
Voigtlander m i8|o. 

We may pass over muc h intereslnig rec ord and come 
to a new chajiter, opened 111 i8oh with the aplanatic 
lenses o| Stemhc‘il and Dallmc-ver Steinheil, “be- 
ginning to recognise the value ol svmmetrv in lediumg 
astigm.itism iincl clis^irtion,” c one hidc'd that the 
astigmatism would be less if the relraclive indices of 
the glass wc‘re more nearly c*cnuil ; he thc'refore usc'd 
two llmts instead of flint and c rown, putting the higher 
leiiaclivc' glass outside* Dallmcvcr also usc'd two 
dints, and c allied his first lens a "wide-angle rec ti- 
hnc'ar Lns,” i.sop H woikmd at 1 1 and he^followed 
it by his symmetrical at f;7 and 1,8. ' In 1874 Steinheil 
made* .1 poitrait lens of twer cc'mi*nleel lenses working 
•'I 1 /.T 5 ’ the same v’eat Ross biought out their 

portable and rapid .‘fymrnetnc al. c ah ulated by F H. 
Wenham "'This is of interest,” sa\s Dr ('lay, “ns 
Ro.ss and ('o (.is the linn then was) was thus the first 
firm to employ a scaentific man as c alculator. Wenham 
was with them horn 1870 till 1888 ” 

Ihe next step, which Dr (lav ch*scnbes as “the 
grc'atest stc-p m the develojiment of the photographic 
Jens, was made pos^lbIe bv 1 lie nc*\v glasses - the bifrium 
ciowms ol the .Schott glass lactoiv at jema. The 
Jiroblem and its solution is thus expressed * , 

.An achromatic Ic'us of oidiiiarv c:iown and Hint, 
which we may call an "old ac hromat,” c tnild be 
corrc*c ted sjiheiic allvg but not m.uh* anastigniJitic. 
\n achromatic lens made* of the nc'w barmm crown 
and a llint could be collected tor astigmatism, but 
not spherically To corn'd both, ,dl thiee glasses 
must be used — old crown, tlmt, lu-w barmm crown. 
To take full adyant.ige of this pimciplc*, is obvious 
that e.ach component can be* made of all thrc'c gkisses. 
It can then be ac'hrom.t Vc , .mastigmatic, and 
guplanatic By combining two mu li components 
into a symmetriCtil lens, it can also be made ortho- 
scopic, and can easily be givc'ii a fiat field This is 
the principle undci lying the well-known Goer/, lenses. 
Another way to achieve the result is to use two unlike 
combinations, one of which is made responsible for 
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correcting the spheiical aberration and the other for 
coricftin^' the asliginatisin This is nsnally the 
method adopted by Rudolph in the earlier of the 
Zeiss lenses and seveial of the recent lenses b\ other 
niakeis 

Ifii^ro Schroeder and vStuart, of Ross and To . were the 
first to take ad\anta}^e of the new Jena glasses, and in 
18.SH they patented the “ i oneenlrii ” lens, loinposed 
of a flint and, a barium irown. It was (orreitcd for 
asliefnat isni, but had a lot of spherical aberration. 
Dr Clay revii'ws brief!} the senes of Zeiss lenses -- 
Planar, Protar, Linar, and Tessar taade b\ Ross under 
license, and in this lonnexion tells the following; 
si^mifieant story 

In roil, when Zeiss liad finished their fai lory at 
Mill Hill, they f^ave Ibiss notice to teiininate the 
license, and themselves ni.id(“ the* Fessar — the onl\^ 
one of uhieli the patent was still iiinnin}.; 'Fins is 
rather an ilhinini.itin^ fact It must be remembered 
tliat in when i<oss starti-d making the Zeiss 

lenses, Ross had a gnsit n.iiiu' as inakeis of photo- 
graphic lensc's, wlnle Zmss's wen* jirac tually unknown 
in th.it (onneMon, .ind undoubtc.'dlv Rcjss’s leputation 
helped to make the new Icmsc's known , yet no soonei 
aie Zeiss rc'adv" to make tlunr lenses ovct here than 
they teimin.ilc' the contiaet ' No Inrtiu'r comment 
IS necess.ii v 

An interesting siimmarv follows, which w'e have; not 
spac'O to notice m dcd.iil, ot a brilliant senes of lensc's 
produced bv Ross from i8c)2 to the jiiesent d.i\ 

Di Claysa\s “( )ne other ac hiev emc-nt ol this film 1 
must refer to When tlie .\ir pone began to take 
aerial |)hotos m th war thev founcl the Ross-Zeiss 
'Fessar, of 8Cm locus, smf.dile. but soon wanted gie.it 
numbers, and also ,iskc-d lor a longer loc.il Ic'Ugth lens 
w'lth pertei't dc-finitinn over a small .mgular fic-ld, eg 
a 20-111 IcMis to be used with .1 b\ ^-m plate 'Fhis 
was wantc'd urgently, .ind m a single' lortnight the lens 
was rc'c .dc ulatc'cl. and the ‘ Airo-Xpres ' lens evolved 
in Xovember icp8, working at !/:;() Messts 'Favlor, 
T.ivlor and Hobson also made a vaiii-ty of the Cooke 
lens, the ' \vi.ir.’ lor thc‘ same' purpose ” 

W'e have not sp.u e to de.d moie than hurriedl) with 
the fascinating record that Dr ( kiy gives of the other 
work done 111 Britain in the development ot the photo- 
graphic lens to Its present stage of vvonderlul achieve- 
ment An mteiestmg ,ic i ount is givcm of the- lenses 
introduced bv' the firm ol Dallmever. and special 
attention is direc teal to the striking adv.mce repre- 
semte-d bv their telephoto lenses The oiieinal yutens 
for the telcfilioto was t.ikcm out in iSc^i Another 
Fatglish firm, R .ind J Beck, Limited, it is mten-sling 
to note, weie the first to ai)|jlv the ills diaphr.igm to 
jihotographic lenses, as early as 1882 In icjob Beck 
intVodiic ed their “ Isostigmar Ihiiveisal,” and m the 
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following year their Isostigmar portrait lens. “These 
lenses do not obey the Petzval condition -that the sum 
of the pow’cr of the lenses, divided by their refrac'tion 
index, should be zero -and were constructed by 
omitting this from consideration, as they believed it 
wars not essential for a flat anastigmatic field ” — a view 
afterwards confirmed by the investigations of W. 
Plder. 'Fhe Isostigmar is of interest, as it covers a 
field of 85 to go dc'grees at f/j6. the first wide angle 
with such an aperture. Bec'k also introduced another 
simple idea the use of magnifiers in front of a lens — 
made for their Prena camera in 18^4 

We have left till the last not the least of the British 
achievements in the development of the yihotographic 
lens— the ('ooke lens invented bv W^ 11 . Dennis 'Favlor 
and made and put on the market by Taylor, Tavlor and 
Hobson, Limitc'd Dr. Clav savs “ I do not think 
the great step which the Cooke lens marks is as well 
appre^eiated here as on the ('ontmenl 'Fhe introduc-- 
tion of this lens has formed the starting-point for a 
new method of lens eonstriielion whic.li has had, and 
will continue to have, many Iruitful ap])lic’ations.” 
'Fhe germ ol the inv'entinn is thus expressed bv Dennis 
Taylor . 

It occurred to the author that since the 
norm.il c urvaturc's of images clue to any Icms, w hcthcr 
simple or comyumnd, arc' fixed by its leliac tive indices 
and power alone, .ind arc' indi'pendent ot the state of 
ravs enteimg the lens, whether conveigcnl, divergent, 
or p.irallc'l, tln'ii it should lollow that the normal 
(iiiv.iture c'rrors of an achiomatic .ind .ibc'rration- 
frt'e collective lens should bc' neutiahsed liy the 
iiorm.il cinvatuie I'liois ol .111 .ic liromalic and 
.ibc'ri.ition-frc'c' disyiersiv e lens ot tlu' s.ime power 
(and m.idc' ol Ihc' s.unc' glasses), placed at .1 consider- 
able clist.iiicc' behind the' collcxtive lens, while' the 
combination would, us u lesidl <)j the si. piu\ilioii 
V u-ld .1 jiositive locus 

'Fhe jiatents lor the Cooke lens vveic' t.iken out in 
f8c-)4, 181;:^, .ind i8c)8 During the wai the special 
Avi.u lens, rc'lerrc'd to above, was c'volved, designed 
bv \rthiir W.irmish.im of 'Favlor, 'Favlor and Hobson. 
It is a sjiht-div erge-nt lens, wliic'h was .1 (onccption of 
the inventor ol the (Ooke Ic'Us, but the exjiloit.ilion 
ot the idea was left to W.irmisli.iin, who was able, b\ 
making a special stiiclv of coni.i. to impiove upon (hc‘ 
large apeituic Cooke* lenses, and secure a flat field of 
larger atc'a than had hitheito been found possible. 

In .1 briel review of Di Cla) 0 lei lure we have had 
perlone to oriivt much of important interest, but we 
in.iy com Icicle by ic'-echomg the* words of the authoi 
“ In this stoiy f think we m Britain may claim that we 
have borne oui share', in spite ot all the yiraise that has 
been lavished on the, Hermans.’' 


Obituary. 


" I^RUF. Hi:inkkii Rublns. 

H KfNRICir RUBPWS was bom at Wiesbaden cm 
March 31, i 80 t;, and received his earlv tunning fit 
the Realgymnasiuui at Frankfurt on the Mam, whe-re he 
gained the School Leaving (Vrtificate, equivalent to 
Matriculation, in .Marc-h 1884 In the .summer term 
of tliat year he pioc-c'cdcd to the 'leehnieal High School 
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at Darmstadt to take up the study of elec tro-tei linic's. 
During till' following winter teiin anci the summer 
teini of 1.S85 he contmiic^d his studies at the Technic'al 
High School at ('hailottenburg, but soon reemgnised 
that his ability and interest lay in the domain of 
pure sc'ience, and for this reason he began the study 
of physic.s. After .spending the winter term (1881^-86) 
at the University of Berlin, Rubens passed on to Strass- 



NATURE 


741 


December 2, 1922] 


hour;j: at Easter of the latter year to work under August 
Kundt. He followed Kund't to Berlin in May 18H8. 
and obtained his Ph D. there the year following His 
earlv post-graduate career was spent as A^stsletii under 
Kundt at the Physical Institute of the Uni\ersity of 
Berlin, where he remained until when he was 

in\ited to the Charlottenluirg Teehnual High Sdiool, 
and m ipoo he was otficially elected prolesstu at that 
institution. In tlie autumn of njoh la* was elected 
to a full chair of expcnmcmtal plnsn s at llie rniversily 
of Berlin, and to the directcjiship of the I’lnsual 
Institute', which posts he filled during the rc'm.imder 
of his life He died of leucha'iiiia on jul\ 17 last 
Rubens was a member of the Beihn A( ademy ot 
Science, and of many other similar bodu's in his own 
country and abroad, imliidmg the Ro\al Institution, 
of which he was an honorary member He laid 
doctor’s degrees {honoris can^u) of the rnuersities 
of Leeds and ('ambridge, and was a lecipienl ol the 
Rnmtord Medal of the Ro\al Society 

Most of Rubens’ sc lentifa- investigations weie con- 
cerned with the inlra-rc'd region ol the* sja'ctinm, 
and the logical coimcMon oi his numerous leseaichc-s 
is a noteworlli) featiiieol Ins sc lentific .a ti\ it\ Manv 
of the instruments used in the prosec ution ol his woik 
were of his own c.onsti uction, including the Rubens 
thermopile, and the Ruliens-Mu Bois spherical sla-.ith 
galvanometer He was led to the discovery of ic'sidii.d 
rays as a result cit Ins vvork and nwasiirements on the 
optical properties ol v.irious siibst.iiaes with regard 
to heal ra\ s 1 fe sue 1 c'cded in recha mg the- [irc'v louslv 
unexplored region ol about twelve oct.ives (horn 
A-O'oo:; to 50 mm) hetween the inlia red region ol 
the spec ti urn and electiaal waves, bv his discovery 
ol about seven of the missing octaves. 

After Ills obscivation that a number of minerals 
stronglv reflect inira-red wave's ol ceitain definite' 
w.ive-lengths, and transmit the' rest ol the* lavs, Rubc'iis 
was able to isolate' ravs up to a Wiive Ic'iigth ot about 
O'Oi mm Repeated ic'llection ol the' rach.ition Irom 
such surfaces lesiilts m a residual ladiation which 
'ontaius < ('rtam dc-fmile wave-lengths onlv , e ,1; 
liom fluorspar {0-022 and 003,^ mm ). oak s.dt (0*0^2 
mm), svlvine (0*063 mrn ), potassium bromide (o*o8^ 
mm ) potassium iodide (o*ocj4 mm ). In jiart c'ol 
kiboration with Wood, Rubens isolatc'd still grealcT 
wavT-lenglhs by thc^ (|uart/-lens method, in which, b\ 
virtue ot the higher refractive index ot (|uart/- for 
these long waves than lor the .shorter infra-red and 
vnsiblc ravs, and by the use of suitable diaphiagms, 
he succeeded in obtaining lavs with .1 wave-length 
of about 0*110 mm. from an incandc'scent mantle 
Using a cpiartz mercuiv lamp he extended this hniit 
to bevoiul 0*3 mill. In continuation ol his eailiei 
measurements on wa te - lengths in the nc-ar mfia- 
red, Rubens and his co-wot'kers examined *thi' dis- 
persion and absorption ot the whole range ol the inlia- 
red in numerous substance's. By making use of the 
refiactive indites ol numerous substances lound for 
these long wave-lengths, or the values c'\tra|)olated 
for infinite wave- length, ^le tested the validity ol 
Maxwell’s law (n^-h) between the refractive index 
for these waves, and the corresponding dielec'tric 
constant ol the substance in question. Several senes 
of measurements on the absorption of infra-red waves 
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in water vapour supplied him with the material reciuiMte 
for the compaiison of B]i'iium’s theo^' ol rotation 
spec'tra with expermu'iit. .ind lor calculating the main 
moment cd inertia ol the' vvatii va|iour molecule'. 

In addition to his lundamcntal woik on tesiclual 
i.iys, Rubens ac coiujilishc'd much m othei branches 
ol r.uhation. He- caiiic'd out me.isiiremcnts in col- 
laboration with llagc'u .it the Physikiilistli-J'echni^ihe 
/^n<//sn;/5/n//on the' rellecting powei (R)ol metals, vv hu h 
led to the einiiirical result lh.it loi met. iH the coeliicient 
ol pc'Uc'tration (P i - R) lor ve rv long wave's c .in be 
rejiresc'utc'd by thc»ic'l.ition P 0 36;^ V'r/A, wheie cr is 
the specific ic'sistancc' ol the' inet.il, .md A the wavc'- 
Ic'ugth ol the ravs m tcinis ol tlii' unit o-ooi mm. 
'I’his result is in .igieemenl with dc'diu ticjus Iroin the 
elec tromagiieth theorv ol light Ills investigations on 
the vahdilv of the law ol i.idiation are ol |)iimary 
impoit.mce ('onjomtly with Kmlh.min hc' earned out 
measurements on blac'k body i.uli.ition of longwave- 
Ic'iigth, and this work was laigclv lesponsible lor a 
revision of 1‘lanc k’s first radi.ition loimul.i, and thus 
supplied one ol the expc'riment.il b.iscsol the i|uantum 
theorv Only l.ist vc'.ii. Rubens .ig.iin applied his 
great c'xperimc'iital abihtv in .m endeavour to test 
Pl.mck's law ol r.idi.ition m its final loim 'fhe 
ic'sulls ol this woik Ic'd to the complc-tc' conliimation 
ol thethc'orv 'fhev were c unuinmic .itc'd tc) a Congress 
ol Rhvsicists at jc'ii.i in tlie autumn ol icj2i, .ind 
Riibc'iis was accl.imied bv the* c ongrc'ss m a manner 
seldom met with in scientific hie 

Riibc'Us, whose' vv lie siirv iv cs him. w.is m lading health 
lor some' veais piior to»h^ de.ith To those who knew 
him wc'll.it sc'c'iiu'd that the ])iiv.ilions attendant upon 
w.ir-timc' c'onditicms vvc're 111 a l.iige measure' resjKmsible 
lor hasti'iiing the C'lid In addition to his gic'at poweis 
.iiid ac hievemc'iits, his ac live n.ituie .md kmdlv chs|)osi- 
tion bound him c loselv* to fus collc'.mues, vv ho realise that 
in Rubens thev h.ive lost much more' than .1 valued 
colle.igue. The* loss to science' will be .qiprec lated by 
those ol other countries vtho c.mie in contact with 
him, tor one* could not meet Rubens without feeling 
the foicefulness of a striking peison.ditv Cntil his 
death hc' mamt.unc'd none hut the Irienclhest of feelings 
tovv.irds his c olIc'.igLies m Ivngland, and during the 
long vears ol the' great war he look .1 human interest 
m the well-bc'ing ot those* ol our scientific' nationals 
whose lot It wa,s to be detamicl m encni) teriitorv’. 
For these he did what he could Sc ienc'e mourns 
♦ Ins loss, and the rc'c ord ol his active hie will efee upy 
a prominent place in the ann.ds of sc unec^. 

R.W.X. 

Tin- op])()rtunitv is most vvi'lcomc- to add my expres- 
sion ot dce[) regrc't for the loss ol Frol Rubens -^t an 
age when much might still h.ivc- been c'xpc'cted from 
his s( lentific .utivitv. I well leim nibei the c'Ujov mint 
ot the hospitahtv of himseli and his l.imilv m d.ivs now 
past, m the rcsiclc'nc’e attached to thc' Phvsical Institute 
of the* Univeisitv ol Berlin wlic're memoites of^Hi'lm- 
holt/ weie evoked at c'verv turn One* can rc'call the 
^simplicity ol the ajijiar.itus used m his personal investi- 
gations, in keeping with thi' diiectness of Ins mam 
lesults. In these respec ts he retamc'd throughout hi.s 
career the stamp of the school of his early master Kundt. 

Thc cxistcne'c of .sharply defined ranges ot intense 



742 


NATURE 


[December 2, 1922 


optical rcfltM tiun, even of the metallic type, from some 
cr>stals haf] lleen known and understood in its main 
features for a lun^ time 4 It was left for Rubens to 
de velop It into what amounted to a new kind of spec- 
trum anal) Sis for invisible rays far down in the infra- 
red, by siltinj; tlie radiation by successive reflections, 
llv this means he discovered and rsolated j)re( ise narrow 
bands of dark radiation {Reststrahlen) \erv remote 
from the visible spectrum : just what was most needed 
at that time for the wider verifu atioii and lonsolida- 
tion of ideas rc'^^ardin;^ the j^aaieral laws of radiation. 
In collaboration with Rubens in tisese investigations 
his friend Is. K. Xichols first made his mark, soon to be 
followed up at home m America 

In later years bv use of the Ri\sl.\lnilile)t he was able to 
disc over that in metals the delect from jierfcc t leflection, 
for radiation of j^reat wa\e-len}.ith, de pended on their 
conductances alone This wais readily intelligible in a 
j^eiioral way for the scpiaie of the complex index of 
refraction for rays of Irecjiieiicy l>l 27 r is of the foini 
K-47rr®/) hr;, aiid as both terms of it aie found to lie 
effective in metals for oidinary liyht, the sec'ond term, 
involvin;^ /) i and the specific conductance cr, must 
predominate far m the intia-ied Hut the entiiely 
unexpec ted feature was that the aL^reemeiit was so c lose 
that optical observations In ihemseKes could j^ive a 
i^oocl value for the ordiiiar\ c ondiictaiic e of a metal 
for continuous currents In other woids, tlie lesjioiise 
to electric' force m metals is so jirompt that the mec han- 
ism of conductance becomes cornpletel) established 
within the fraction io~^^ of a sc'cond of time, thus 
giving an essential d Uuni for'tbe understanding ol the 
process of transfer oi electrons in metallic' bodies 

The decisive c'ompletc'iiess of this incidental veiifica- 
tion of th(‘ .Maxw'elhan scheme of radiation naturally 
attracted gc'iieral attc‘ntic.)ii, irj its contrast with the long 
years that elapsed in the earl\ time before the cause ol 
the imperfect c'orresjiondc-iue of the lelractive index 
with XK for transjiaic'iit media was full) apjiiec iated. 

One was struck with the ease and simplicity of 
Rubens’ modes of thought. 'I’lie problems whic'h he 
wished to attack c'ame naturally ‘to him, without any 
incrustation of theoretical complexitu^s Like Farada) 
and many another experimeiitei , hi‘ was an example 
of how far simple physical intuition could Ic-ad. 'I'he 
directness and c.'ordiahty of his jiersonal cjualities must 
have won and retained the regard ol all wlio knew him. 

JosKiMi Larmok. 

fLii'Ur -Foi.. G L Turman. 

Likut.-('ou Gec)Rc,r L Turman, who died at 
Harrow on Novembei 4 at an adxanccxl age, was for 
man) )eai:s a devotc-d amatc'ur astronomer lie was 
elected a Fcllo^> of the Rcoal Astronomical Society m 
1863, being one ol the oldest Fellows at the time of his 
deatli. He was on its council from 1873 to 1880, and 
secretary from 1884 to 1889. Ilis earliest astronomical 
work was c^n meteor radiants , he made numerous 
observiTions of meteors wliile on service in the Mediter- 
ranean, 1869-1871, and published a catalogue of radiants 
in Mon. Not. R.A..S., vol 33. Tupman observed the* 
transits ol Venus in 1874 and 1882 from Honolulu and 
New Zealand respectively. He worked for some time 

‘ Cf ex gr Stokes in discourses at the Roy.il Institution and to the 
C 2 heiai<Ml Society, as early as 1664, “Math and Phys. Pa|H-rs,” vol. iv. 
pp J44, 2O1 
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at Greenwich Observatory as a volunteer, both in pre- 
paration for the transits and in their subsequent dis- 
cussion ; his preliminary result from a discussion of the 
1874 transit, 8''-8i3, is very near the value now accepted. 
Since many of the statiofis were dependent on lunar 
observations for longitude., he studied carefully the 
errors ol the lunar ephemeris from the results of all the 
Ic'ading obser\ atories. 

'I'lipman had a well-ecjuipped observatory at Harrow, 
with two equatorials, reflector and refractor, and a 
transit circle. He made many meridian observations 
ol stais, also oc^cultations (especially during the lunar 
eclipses of 1884, 18S8, 1895 for the detcmiination of 
the moon’s diameter), comets, transit of Mercurv, etc.; 
he also freciuentl) invited other astionomers to use 
his instruments. A, F. H, Frommelin. 


H. J. PoWU'd.L. 

Hv the death of ll.irry ). Howell, on November 26, 
at the age ol sixty-mne years, the c'ountry has lost one 
of the earliest jiioneers m the scientific manufacture 
of glass, l-'or some years he lived in tlie wairks at 
Whitetnars, and during this time, and for many years 
afterwards, he sujierintended personal!) the- weighing 
out and mixing ol the rnatc'rial lor the next wc'ek’s 
batch of glass lor forty-live years he was making 
c'xperiments with tlie object of improving the quality 
ol the flint glass made at Whitefri.irs, and attaining 
peilcxtion of c'olour in the glasses Thc'se have led to 
the magnificent results seen m the windows of the 
cathedials ol Salisbury, Liverpool, and New York, and 
in those ol many churches in this (outilry and abroad. 
He not only improved the nature and c'olour of the 
glass, but he was a designer of the first rank. Few of 
the art museums ol this canintr) are without specimens 
of his ailistu skill. 

]\Ir. Howell was well known to most scientific men, 
and was alvv.ivs ready to jHit his knowledge and 
tec'hnical skill at their disjiosal. The vacuum flask, 
the idcM ol whic'li was c'onceived by Sir James Dewar, 
was made first by him, and it was to his experiments 
that the success of Sir William (Yookes’s cerium glass, 
for cutting off the ultra-violet and heal rays, was 
mainly due At the outbreak of war, loresceing the 
shortage of glass lor chemical pui'iioses, he worked out, 
in conjunc'tion with his son-in-lavv. a soda-lime glass 
w ith very great resistanc e to c'hangcL ot temperature and 
ac'tion ol water. ’I'his glass was used b) the Admiralty 
for the c onstruc'tion of the horns ol submarine mines. 

Mr I’owell retired from the business three years ago, 
and devotc'd his time to an attemjit to make generally 
known the results of his knowledge and experience. 
He woikecl up to the last, the final revision ot a book, 
" Glass-making in Ivngland,” cind of an artic'lc for 
Sir Kickvard Gla/ebrook’s “Diitionaiy of Applied 
Hlnsics,” in which he jiropounded a new theory ol the 
origin ol colour in glass, being c'ompleted only a few 
davs before his death 

Hy the death ot Dr. Ilerjjert Langton on October 12, 
in his seventieth year, the Museums Association loses 
its honorary treasurer, the museum sub -committee 
of Brighton its chairman, and the British Ornithological 
Union a valued member. A portrait appears in the 
Museums Journal for November, o 
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Current Topics and Events. 


Thk dyeing of artificial silk at one time presented 
many difficulties, winch l]^ve, however, been ovei- 
come so far as the silk made by the C'hardonnct 
and Viscose processes is concerned On the other 
hand, the new “ acetate silk ” does not lend itself 
with equal readiness to the dveing oper.ition and, 
hitherto, some difficulty has been exjieneiued m 
producing an adequate lange of fast and pleasing 
colours The “ acetate silk ” arose as an outcome 
of the war, when the general opinion was r('a( hed 
that the method of tlie Dreyfus Brotheis for piodm mg 
aeroplane dope from atetyl cellulose* was the best 
The large facloiies whuli weie then built lor the 
piepaiation of this substaiu'e h.ul, when the war 
ceased, to turn their energies for the most p.irt into 
other directions, and the manufaituie of aitiluial 
silk was one of thes(' 'riie silk is of gre.it lustre 
and beauty, but as the composition of tlie .uetyl 
cellulose remains unalteied even in hbie form, it 
does not possess any marked attinity for th.it large 
and important class of eoloining matteis which .ire 
substantive to cotton This affinity can, however, 
be imp.irted to the libre if (onditious aie presi'iit 
winch cause it to undergo livdrolysis iii the dve- 
batli, and Prof. A (f (dreeii, w ot king lu the Research 
laiboratoru's ot Iffiatish Dyes Ltd , has now' succet'di'd 
m isolating a ik'w and ( urious senes ol (oloiiring 
matters which aie app.in'iitly p.iitu iilaib- siiitc'd 
for the ]nirpos(' of dveing a( et.iti* silk 'riu'si* colour- 
ing matters ficlong to a class of eompound which is 
readily li^alrcrlyscd in solution, and in that foiin can 
be fixed cm the* acetate* silk klorcovei, the “ lon- 
annnes,’' as Piof Green has named the new c olours, 
can be made to piossc'ss a di i/olisable ammo gioup, 
and many be.iutilul shades can be obtaiiu*d by 
di.i/otisation and dcvc'lopment on the fibre* It 
follows also that, since the* ionanmic*s possess no 
affinity lor the cotton fibre*, it is possililc* to cl\e .i 
fabric composed, foi exampile, ot cotton and acetate 
silk, two colours in one* bath 1 hiis, in a b.ith 
containing a mixture ol chlora/cd grc*eii BN (a 
substantive cotton dye) and lonamine 1 \A, the 
cotton will be dyed green and the acc't.ite silk led 
The clfects, which* arc ver} striking, should go lai 
to render the new silk popular 

An International Aeronautic.il hfxhibition will lie 
held at the Grand Palais, Pans, during the second 
half of this mouth, connnc*ncmg on Decc*inl)c*r 15 
As IS to be expected m vu‘vv ert the great niteic*st 
aroused liy the rein,irkalile *ieeorcls sc-t up during 
the past few months, partieulat attention will bo 
devoted to rnotorlcss 01 wind -flight Glideis that 
were used m the recent contc'sts will be exhibited, 
including the machine in w hu ll ?danc*yrol so dramatic- 
ally beat the German duiatioii rc*c.ord, pist at the 
end of the, gliding week •on the South Downs \ 
partuailarly interesting feature of the exhibition will 
be the attempt to illustrate the scu-ntific principles 
underlying wincl-tlight, both as regards tlie results 
already achieved and the problems that yet remain 
to be solved Thus* in addition to showing the wings 
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of such birds .is the* .ilb.itioss, i*agle, condor, etc., 
the promotcis will illustiatc* the way in which the 
presi'iice of wind leiicfi'is motorless llight jiossible. 
Such winds arc* (1) vertu.il convection cun cuts in 
the an due to the sun’s fie.il . (2) upwaid currents 

due to the c*xistence of undid. itions m tlie gioiind, 
like lulls .ind va]lc*\s, the* in, 1111 le.ituw^' of the* llights 
c*xc‘culed during tlu* p.isf lew moiilhs, .ind(p v. living 
hori/ontal cuiic'u^'., wliuh .iic* Ivimwn to ,ucl luotoilc-ss 
flight Some use of tlu* l.illc*! .ippc'.iis to h.ive lH*i*n 
made m a rc*cc*nt llight in l'.eiin.in\ 

A 1 11 M reeoid ol the Mount h'vc'iest I'Xpeditiuii 
of ICJ22 was shown for tlu* first Iniu* .it .1 joint uu'c*tmg 
ot the* Kc»\al Geographic <il Societ\' and tlie Alpine 
('hih held on 't'uesdav, Novemlx i 21, .it tlu* ( eutial 
ll.ill, \Vc*struiiistet riu* film, which is oiu* ol ex- 
ceptional mlc*ii*st and peim.inuit v.diie .as <i lecord 
of life ill d'lbet and the coiulilioiis ot mountain 
exploration in i(>22, is liu* wiuk ot G.ipl J P 
Noel, who Slice c'c’ded 111 ojiet.iling Ills Kineinatogr.iph 
.it an altitude higher bv m.ui> thousands of fc'ct 
than .any to wliu h such .m msliuiiieiit h.is jiievaoiisly 
bc*eii eaiiK'd lie m.ule suie of good la'siilts by 
devc'lopiug Ins films, iindi r gic.it dillic iillies, paitly 
m a tent bv the* Koiigbuk gl.u ua- toiienl at a height 
of 10,500 fc'et, .iiid partK m .1 d.nk loom he built 
111 the* old fort at Gv.mtse 1 he conditions weic 
such th.it when the* (ihn u.is wil il Iro/c* , v\h(*ii dry 
it sp.irked with the slightest liutioii and could nut 
])C kept free Itom dust lu spite* of these dillieulties, 
however, a good lilm-iecoid \c.is ol)t.mu*d 1 he 
siibjc'cts of the film include the* sieiieiv ol tlie loicst 
hell bc'vauid D.iijeelmg* the b.iie and dry [ilateaii 
ol Tibet, the mode ot hfi* ol the 'ribc't.ins , the 
Konglnik nuuiasterv with its sacied L.iiii.i and ntual 
dancc's , the .qipioaeli tev Mount Ivvcrest along the 
Kougbuk gl.aciei , .uid the ass, mil on the* mounlam 
hy the elimbmg j^firtu's, bv w.iv ol the Noith Col 
d'he c*ll('c'ts ol the teiiible wind, Hinging clouds over 
the Noith Got <md tc'aiing tlie snow from the moun- 
tain, were wc'll shown on the him Capt Noel took 
his kmc*m.itogr.q)h to Camp III (21,500 feet), and. 
Using a telc*])hoto Ic'iis, phologiajdu'd the di*scent ol 
the lust duiibmg party, who had discaided oxygen 
and r(*ached .1 height of lu'arly 27,000 feet He 
ascend(*d to ('amp IV (22,500 fi'et) cm thci North 
Col with the second paiLy, v\ho carried oxygen, 
and pliotogr.qihed thc*ui next dav dining the first 
2.)oo leet ot their ascc*ut to 27,255 feet, the highest 
point leached The Mount IGerest C'oinuntte# has 
airaiigcd for tlie lilni to be shown to the public for 
a season at the* Philh.inuoim Hall, ,is well as in the 
prnieip.d cities ot Gieat Britain The proceeds will 
be devolc'd to the* cost of a third (*x]H*ditu)n 

In his mtcit*stmg and suggestive jiresfdential 
addre.ss to the Surveyois’ tiislilution on November 
13 Mr J AfcClaie ('lark discusses the elleci of post- 
war conditions on agriculture and shows that the 
sequence of events since ic)i8 is exactly parallel 
to that after 1818, and that in many respects events 
of 1922 closely resemble those of 1822. piiring the 
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Napolconu wars (he prices of wheat rose enormously , 
in i.Soo it was 1135. loU per Imperial cpiarter 
I luler this .stimulus farmers made gieat efforts to 
incicusc prodiulion, and in spite of depleted supplies 
of lahoui they kept the country piovuhul with food. 
Soon aftiT the peace, howecc'r, there set in a seveie 
break in jirices due to the gentT.d hnaiu i.il disloi ation 
rnemploj’Tuent was rife in all jiaits of the* country 
and Poor Paw. methods added to, lather than miti- 
gated, the diiruultics 'lo make the resemblance 
between 1822 and i()22 even closei, there u.is a 
remark. ible simil.inty in the seasons 'the histoiy 
of the years following 1822 alloids ho])e foi the 
future Agruailtme improved with the* giadual 
readjustment in tlu' financial .md ( omnuucial jiosition, 
\\liile the intiodiK turn ol iailwa\s ju'oved of enormous 
bcMiel'it I'h'om i8^() onuaids juogiess was un- 
mistakable, ^^hlle tlu' founding of Koth.unsted 111 
1843 and of the Ko\.d Agruultinal Collc'ge, Circm- 
cestei, in 18)5 maiked tlu' intiodmtion of scientific 
nu'thods which completcdy revolutionised British 
agncultnre ,ind ojiimed up an er.i ol piosjientv lh.it 
closc’cl on]\ whc'ii thc“ lU'w coiintric's of the West 
Hooded out m.iikets with pioduce <it piicc's with 
which the British fainu-r could not compete It is 
a hopelul augury loi thc‘ fntuie th.it tlm scumtitic 
org.misation is .ilreadv well clew cdopecl College's .iiid 
new leseaich stations ha\e bc'c'ii opeiu'd, Rothamstc'd 
has bc'c'ii leorganisc'd ,ind gre.itly e\tendc>d during 
the last Ic'w v'cais, while Ciic'ncc‘stc>r was rc'ojiened a 
few weeks .igo ” “ 

It is dilliciilt for anv one w ho has ic'cen c'd a scieiitilu 
tiaming lo belu'vc- that aiu I hmg can be s.iid m la\ our 
of 0111 c umbel some' and c_om|»,'u .itc'd s\ stem of w eights 
.'111(1 measiiies, 01 to mideist.md thc'diKiciilties w hic h aic* 
ad\ anced against the' adoption of the mctiic sy.stem, 
which h.is become the' mternation.il language' of 
cpiantitv In his piesidc'iiti.d address to the Decimal 
Xssociation on No\ ember 23, Si,*' Kichaicl (Trc'goiy 
pointed out that 111 lorty-six countries of the' world 
the s\stem IS now obligatoiw the' latest .iddition 
being Ja{)an, wdm h adoptc'd metric mc'.isures m A[)ril 
last 'fhe Pnitc'd States .md the British P'mjure ,ire 
the only tw'o civihsc'd nations whic h lem.im outside' 
tins ciicle, and they must come within it c'\ c'ntualh', 
fis theu’ is no possibility ot the Imperial system bc'ing 
adopted internationally With evc-rv devc'lopment of 
elec tjacal sc ic''uc e metiic measuies conic* into me reusing 
use , for all the* units employed are based ujion the 
metiic system In wirc'lc-ss connminication, and foi 
broac^Jcaslmg, w-ave lengths .ire expressed in metre's, 
and m a\iation mternation.il rc'gul.itions ate similarly 
described Pm'ii among icnglish-spc'akmg jicmplc's 
thc'ie IS much dnersity in the wc'ights .inc| measuies 
('inploveil The st.indaicl gallon in the Pnitecl States 
IS the y'ld wane g.illon of 231 c utiic inches nistcTid of 
tlic' Iinjienal gallon 01^^77273 cubic inches, the 
hundredweight there and m Canada is the cental oi 
100 lb instead of the Imperial cwt c)f 112 lb , and 
the ton IS the short ton of 20 centals or 2000 lb 
instead of the ton of 2240 lb The simplest way to 
avoid the confusion conseejuent upon these and other 
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diversities w'ould be to adopt the metiic system, 
and tlic Decimal Association and American [Metric 
Asscxiation working for this end may be assured 
that their ellorts must finally achieve success 

In order to demonstrate some of the minor uses 
of home-grown timber a spc'cial exhibit is on view 
in .Museum iv, in the Ko\al Botanic (hirdcns, Kew', 
ot recpiisites commonly usc'cl m kitchen, laundry, and 
danv Among them are bread boaicls, rolling-pms, 
towel rollers, measuies, scoops, bowls for milk and 
pasliy, butter kmvc's and pats, butter prints, cjishc's 
for skimming milk, pot.ito maslieis, steak beaters, 
binslies and brush backs, sjioons, mangle rollers, a 
washing dolly, egg-cups, a jil.int-tub, and some wood 
wool 'fhe l.ist-n.imcd is a most useful substance for 
p.ackmg frnit, glass, .md ciockc'iy Tile principal 
woods used for tlu'si' articles .ire beech, lime, syca- 
moie, binb, ('Im, pojilar, and willow A number (jf 
articles are shown in \.irioiis stages of manufacture, 
tlu'n'by doinonstr.iting the immense amount of wink 
tliat IS ri'ipuiTd to yiroduce a common utensil that 
may be puuli.isi'd lor ,t h'W' peiue, and at the same 
time mdie.ilmg what an imjioitant ji.irt is played by 
tlu* manut.ulun' oi honu'-grown timbi'r, e\en into 
minor at tides, m the piovision ol emyiloyment for 
laige mimbeis of iiu'ii and wonu'n 

SoMF. inteiT sting ligures an* gui'ii m the issue ot 
the y:Fgo/o'/' f(tr No\ embi'r 17, whuh show tlu* ri'kitivc* 
(osts ol Ir.iiispoit In difft'rcnt .igi'in u's working at 
(Ill'll noim.il speeds llic list opens with the b.irge, 
with a spei'd of i mile jier hoiit at .in I'stimali'd cost 
of ooooj/ or |’„i/ pel lon-imle, and .it the other ex- 
treme IS the m.iximnm ('xjn'iiditiiie yx'r ton-mili' of 
the K \ I' 111 Icngland, with the cost for a sjiei'd of 
loo miles pel hour of o 3/ or 22321/ Bi'tweeii these 
extri'ines aie .some '.urpiising results, some ot whiih 
,ire h.ised on odki.il figures wdiile otheis .ire estimates 
'I he London motoi omnibus at 10 miles jier hour 
(ostsooit)/ or |(/ jier ton-mile An electrii jiassenger 
ti.im (31(1 cl.Hss) at 25 miles j)cr hour costs 0018/ or 
41/ pel ton-mile, while the coi responding ste.im tram 
at JO miles jier hom costs oo2j/ or hd W'lth these 
(iguri's can be i onsidered the cost per tnn-mile at 12 
miles Jier houi of .1 bnei (ist ilass), which is 0-22/. 
or 531/ , though foi the liner (30! i lass), it is only o-i/. or 
, 241/ The London-Bans passetigi'r acioplane service, 
assumed to travijl at 100 miles jier hour, at jiresent 
rates costs 0-33/ or 801/ per ton-mile, though the 
cstiniatc caf the Advisory Board fot ('ivil Aviation is 
o 7/ or i08f/ The cost of running a Kolls-Koyce i ,ir, 
.issuming .1 speed of 22 miles per hour, is estimated, 
at the maxiinuni, to be 1 0/ or 240^/ per ton-mile, 
'rnrning now to carrying' serv ices, it is mteri'stmg to 
find th.it jiarcel j:>osl, for a sjieed of 12 miles per hour, 
costs 007/ or 17c/ Jier lon-mile, while letteis, at 17 
miles Jier hour, cost 0-35/ 01 1321/ pci ton-mile, and 
the postman Inmsclt, tiavelling at 3 miles jier hour, is 
estimated lo cost 4 85/. or ^641/. j)cr toii-imlc. Hsti- 
mates for the rigid airshiji vary from o 016/ or 41/ jicr 
lon-mile at 80 miles per hour to i-8/ or 4321/, jier ton- 
mile at 40 miles per hour, the latter figures referring 
to a machine assumed to carry aToad of 10 tons. 
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The issue of Science for Noveiuf>cr 3 contains a 
paper by Dr J R Schramm of the National Research 
Council on " The Abstracting and Indexing of Jho- 
logical Literature,” which is of interest as it shows 
that in the Lniled States the siibjeit of the organisa- 
tion of bibliography is entering the field of praetual 
politics Dr Schramm’s paper is ennnentlv business- 
like He first investigates the w.uits of llu' research 
student and decuh's in fa\our ol sultuuMit abstr.uts 
published in book-form, with adeipiate indexi's “ the 
complete subject index being perhaps ol the giealer 
importance.” He then turns to llie publishing aspet 1 
and points out that with adequati' supjiorl in tlie 
shape of a guaranteed ciiculation, tlie lost of (oni- 
position is a relativelv small mallei — each copy losl- 
ing little mole than the ( ost of papei, mar Inning, 
binding, and dislnbiilion loom Ihi'si' data he goes 
on to achoiate jmblualion on Ihi* lines of ( luiiiua/ 
Abstracts The ledeiation of tlu' Ihologual Ktsoaich 
Associations of the Lulled Slates is, of (oiirsi', a 
ncHCssary preliminary, but hen' the liisf steps h<i\e 
ahcad\' been taken under the .egis of the N.ilional 
Ri'search Council A committee h,is bi'en fornii'd to 
draft a constitution and to lepoit on the wdiole (pu's- 
tion Dr S( hranim docs not undenate the diKi- 
CLilties befori' him, but we think that, he undei- 
estimates the \ olume ol hti'raturi' w ith w ha h the fcdei - 
ated bod)' will ha\ e to deal If llu' slalislus ol the 
Intcinational ('alaloguc' of Si lentilii I ati'raturi' alford 
an) guide, the ledeiation will ha\e to deal with an 
output at least double that ol pure and applied 
ihemistry 'I'he order lor tlii' output of the Intci- 
national Cat.dogue for T<ior- 13 w.is (i) ])h\ siology, 
(2) /oology, (3) ( hemislic , (4) botan\, (5) bai ti riolog\' 
ft is, liowexer, premature to (list iiss a s( heme whuh 
has not )'et been delinitely loiwarded W'l* shall bi' 
content to exptess a hope that we ma) be l.uonred 
with a cop\’ of any furtlier repoit ol the committee’s 
activities 

Tin: Iron .mil Steel Institute, 28 \ ictoria Stieet, 
S \V T, IS piepaicd to recene before the end ol 
I'elnuaiy nest, ujion .i sjii'i lal form obtain, ibk' tiom 
the secretary, aujiluations loi giants bom the Andri'w 
Carnegie Reseaich Lund in aid ot leseanh woik on 
the metalluigy of,iion and steel 

C\i-r H Ri\i I, SwKi'V will deluer his pn sidential 
address to tlu' Junior Institution of Lngmei'rs oi^ 
d'uesd.iy, i^ecember 12, at 7 30, ta*king as his subject 
■' 1 he Utility of Theory to the Practnal Man ” I he 
address will be given at the Ro\al United Serviie 
Institution, Whitehall 

I 

A couKSi: of twflve liee public Swinev h'l tiires 
on ” Fossils and what thi'y te.ich ” will fx- given in 
the lectuic theatre of tlu* lmpen.il College ol Si lent e 
and Technology, South Kensington, by Ihol I' j 
Jehu at 530 on 'Tuesdays, riiinsdays, and l‘iid,i\s, 
beginning on Tuesday, l)ei ember 12, 

Tiin gold medal of the Ramsay Memorial Idindt 
w’hich the Prince ol Wales would have leceived after 
unveiling the inemoiial in Westminster Abbey if he 
had been able to be present, was presented to him 
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j on November 22 b\' the French Ambassadoi, the 
('ornte de Samt-Aulaire, who was a^'Conipanied by 
I the officers of the memorial fund 

In connoMon with the Institute of Industrial 
Administration a lectuie on ” Standardisation of 
Rep.iirs in Relation to Indiistiial Fconotny ” will be 
delivered .it the London School of Fconomics, Hough- 
ton Stieet, Aldw\th, on I uesdavg Di'cember 12, at 
8 o’clock, by Mr R rwelvetices The meeting will 
be open to all, .ind the leituie will iV follow<?d by <i 
discussion 

I'm. conned <d the I nslilution of hdeclraal 
Fmgineers of London at the last meeting annouiued 
that Di J Ideimng h,id been elected an honoiary 
meinbei ol the Institution Di Idemmg hasaciepted 
till invitation to give the lomteenth Kelvin lei line 
to the Institution m May ne\t 1 he Koy.d Society 
of Alts leceiitlv awaidcd Dr Ideming a sdvei medal 
for the tiftli 1 lenry 'rnienian Wood lei lure he dehv ered 
on November 2j, 1021, "On the Uoming of Age of 
Long-Distance Wireless lelegia|>h\ .iiid some ol its 
Si leiililic Uiobleiiis ” 

The Committee of the Norfolk Agnrultuial Station, 
Norwiih, will shoitly ajiiioint ,1 director and solicits 
appluations for the jiost, whuh will be of tlie annual 
v.diie of ()Oo/ , |)his tr.ivelhng ,ind incident. d ex})en.ses. 
In the liisi inst.ince the .ippointmeiit will be for 
one )eai only Ajudii <ints must jiossess a modein 
scientific ti.iinmg in agiuulliire, with univeisity 
degrei' or ihjilom.i,^ j^im lic.d knowli'dge of mived 
l.iimmg, oiganising ability, .and be ijualilied to lecture. 
Apphciitions, w ith testimom.ds, must re.ii h Ihehonor- 
,ii\ seiiet.irvof the lomniitlee, ^2 Piinieof W'.des 
Ko.id, Noiwiih, b\ , at l.itesl, Saturiiav, December 9 
• 

I III fust countiy muting ot the Xssoii.ition of 
I'conoinic' I’liologists sini e pie-w.ii d.i)s will be lu'ld 
in the Ilotamcal Dejiaitment of tlu' Universitv' ot 
Manchestei on biidav', bu ember 15, when Dr W 
Lawicnie Halls wjll ojien .1 disi ussioii on '' Uienetics 
in Kekition to Applied Ihologv ” I )r S (.1 Paine 
will le.id .1 papei on ” Intel n.d Rust Sjiot (Sprain and 
Net Neciosis) in the Pot. do .iml the Possible Assoiia- 
tion of tins I tise.ise w ith Leal Roll,” followed b\ m- 
form.d disc ussions on " ’fhe Place ol Ajiplu'd Ihology 
111 Universities," and " 'fhe Relation of Ihology to 
Mediiine ” On Satnid.iv, December n>, .1 visit will be 
p.aid to the Ihitishf otton Industiy Resc'.iic h Associa- 
tion, Shirley Institute, DicFburv • 

« 

d'lir suggestion made b) Mi I- (nil, president of 
the' Institution of Fk'itiical Lngmeeis, 111 Ins recent 
.uldiess, that .111 iiitei nation, d h uiopean coiMerem e 
should be held with the viiw of est.ibhshmg on a 
(oinineui.d basis .1 |u,icticid svsfem of long-ibst.ince 
telephony in the Ivuiopean trunk hues, has now been 
ie.i|ised b\ M Paul J.allonl, the hien^'h .Munster of 
'relegr.ijihs and Telejdiones Me pioposes to invite 
a conference at Pans of tfce tei Iniu al aclmmistratoi s 
of the Western Fuiopean louutnes, .ind he uiges 
that France would n.duiallv be the ceiitie of the 
vast telephone s\ stern formed by eondjimng the 
.systems of these countries I he long-distance 
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telephone calls in daily use m America show that, 
from an engineering point of view, the scheme presents 
few (hfliciilties Thus the New Vork-San Francisco 
call (3000 miles) is equivalent to communication 
between I.ondon and ] 3 aghdad ; the Key West 
(Idorida) and Los Angeles call via New ^'orlc and 
San Francisco is equivalent to a London- Delhi 
communication Knglish engineers all welcome the 
conference, as they have good hopes of ariiving at a 
satisfaptory mUrnational agreement 

The Quarterly Summary of the Koyal Botanic 
Society, Regent’s Park, for October contains a list 
of some of tlu‘ recent interesting ac. cessions to the 
gardens, and a short account of the* experimental 
work m genetics being carrual out then' Another 
item of interest is an account of the Indian Mahwa 
tree, Bas^ia lati folia, a member of the Sapotace.e, 
the flowers of whicli have the remaikablc' propcity 
of showing no deterioration even aftei bc-ing stored 
for a yiiar or two m Kngland. nor are lhi>y attacked 
by moulds Ihey contain cpiantitic's of sugar and 
have been suggested as a source of alcohol, but then 
peculiar preservative powc'is have appaiently not 
been investigated, 

A NOTKWouiiiY dejiarture was taken at tlu' meeting 
of the Roval Tnstilute of Bnlish Architects on Nov- 
ember 20, when a jiapei on “ llhimmatuig Fiigiiic'er- 
ing in Relation to the Aichitc'c t ” was n'ad by Mr 
L M Tye. A vote* of thanks to the k'c tiirer w.is 
proposed by Sir John I ferbert I\irsons. pn'sulent ol 
the illuminating Fmg-n<>enng SoCic'ly, who icderrc'd to 
the good results thai had followed from tlu' co- 
OjK'ration of the rnc'du al piofc'ssion and the lighting 
expert 111 dealing with the ('fleets ot light on the eyc', 
and expresst'd the' (oinictK^n that smiil.ir benc'ht 
would be deiivc'd from the coiiceitcsl c‘(toi(s of aichi- 
tects and illuminating c'nginceis Mi L (iaster 
.suggested that courses ol^ mstuiction on aitiluial 
ligliting sliould be im liuied in the (uiiicuhim of 
architectural students, and Mr Paid Waterhouse, who 
presided, received tliesc' siiggc'stions with sympathy 
There is no doubt that the lighting of many jniblic. 
buildings, schools, etc, w-ould gam by closc'r co- 
operation of tills desciqflion, and the Illuminating 
Knginec'rmg Society should do good ])ubh(’ service by I 
its eltorts to enlist this new .dlv in its campaign for 
more scaeiitiflc methods of lighting • 

The opening nu'c'tmg of the session of the Illuminat- 
ing Engineering Soc ic'ty took place on Novembci i j, 
when Mr L Caster read the usual reyiort of progress 
during the vacation. An event of outstanding 
importance has been the third Report of the Home 
Oflice Departmental Committee on Lighting in 
Factories and Workshops Mr Castei diiectcd 
attention to an inqiortant “ acc'css of light and air ” 
judgment in Bradford, which illustrated the import- 
ance now attached to scientific measurements of 
daylight illumination in sufh cases It w-as mentioned 
that a commission on illuminating engineering has 
now’ been formed by the Central Electrotechnical 
Council m Russia. In accordance with custom, 
there were a series of exhibits illustrating develop- 
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ments in lighting. A new and simple illumination 
photometer was exhibited by- CapC. Stroud, and an 
improved form of inspection lamp for use in hospitals 
by Mr. ffobson. Mr. S. O. Pearson demonstrated 
an interesting " blinking phenomenon when neon 
lamps are shunted by a condenser on direct-current 
circuits, and Capt. W. J. Liberty presented some 
photographs showing the artificial lighting arrange- 
ments at the new Port of London building. Some 
novel forms of illuminated signs, based on total 
internal reflection in a sheet of plate glass were 
exhibited by Mr E T. Ruthven Murray. 

A I the Royal Academy, on November 22, Prof. 
A P Laurie, m a lecture on " The Preservation from 
Deaiy of Stone on Buildings,” dealt with the general 
causes of stone decay. He showed by experiments 
the distinctions to be made between hmastone, sand- 
stone with a talcite cement, and .sandstone with a 
.silua cement, and described the different methods 
necessary to make coiiqilcte laboratory tests wuth a 
.suggested preservative, and illustrated by photographs 
.some of the dilficult problems whicli have to be fated. 
Prof. Laurie described a new preparation recently 
discovered by him, winch deposits hydrated silica as 
a cement between the partules of the stone, and he 
stated that, while not solving the problem of the 
preservation of limestones, he hoped tliat it would 
prove sucte.sbfiil m the preseivation of sandstones. 
He Inrther suggesti'd that the Koyal Institute of 
Iflitish Aichitects might find it w^oith while to experi- 
nu'iit witli this iKwv preservative 

^ The .iiimial Progress Repoit of the Geological 
Surv’ey of Western Australia for the year Kyii 
contains a useful summaty of etononne minerals 
known to exist in tliat St.ati' .Vmong these arc*, 
m th(' first jikne, gold, then cojiper ores, lead ores, 
tin ores, iron oics, .ind manganese ores, togethei 
with a numlx'r (jf r.iriT minerals such as wolfram, 
schei'hte, stibiiite, barytes, niona/ate, tanfahte, 
glaiKonite. salt, gypsum, etc , coal of diflerent 
geological ag(‘s is known, although only perrno- 
carboiiiferous coal has been worked to any extent. 

Some p.qicrs ol much mteiest to marine biologists 
are contained m the recently issued number of the 
Journal of the M.inne Biologn al Association (vol. xii. 
xNo j, Oclober 1922) Mr R S. C'jark gives descrip- 
tions, illustrated by beriiitiful photogiaphs, of the 
I'gg capsules and, young of vaiious species of rays 
.ind skates iius work was badly wanted. Miss 
Jx'bour and Mr Andrew’ Scott write on the food 
organisms of young edible iislies, .ind Miss Lebour 
and Mr R. Elmhirst make a very useful contribution 
lo parasitology m the form of ar: account of the life- 
histoiy ol’ Parorciii'i acainhus, a trematode inliabit- 
ing the heiiing gull 

In further refereiiK' to the obituary notice of Dr. 
Alexander Graham Fail in Naiure of August 12, 
p 225. Mr. F. De Land, of the Hubbard Memorial 
' Hall, Washington, writes, giving us quotations from 
English papers of 1877, of telephone transmission over 
distances greater than 100 miles. He also gives a 
quotation from our own columns (November 15, 1877, 
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vol. 17, p. 49) of a report of a lecture by Graham Bell, 
stating that on one* occasion the lecturer had been able 
to converse over a distance of about 250 miles. Our 
reference, however, in the obituary notice of Graham 
Bell, was to commeyctal telephony. In the Journal 
of the Institution of Klectncal Kngineors, Apiil i()22. 
p 429. Mr. Kingsbury gives tlic following quotation 
from the first business circular issued by ('rruham Bell 
and his associates. They state that thev wito “ pre- 
pared to furnish telephones for the transmission of 
articulate speecli through inslnnnents not more than 
20 miles apart.” 

Prof. H. E. Armstrong asks us to say that 111 his 
letter published in Naturk of November 25, |). 700, 
he wrote Babelonian, which was altered without his 
approval to Babylonian— thus obliterating his point. 


Among the books to be published by the ('ambrulge 
University Press during December is ‘4 Prolegomena 
to Analytical Gcometrv m Anisotropic Euclidean, Space 
of three Dimensions.” by E 11 Neville, the first half 
of which wall be an aciount of the principles under- 
lying the use of Cartesian axes .iiul vector Irames in 
ordmaiy spate The seroiid half will desLiibe ideal 
complex Euclidean spate of three tlimensions and 
develtip a system of (lefinitious m consequence of 
which the geoimdry of this spact* lias the. same 
vocabulary as elementary geoimdiv, and emmciations 
and pi oofs of propositions m cltMucntaiy geometry 
remain so far as possible signilu .nit and valul. 
The same publishers also piomisu ftn this intmtli 
A Summer in Greeiilaiul,” by I’rof A C Seward 
It will ctnitam stnne 30 maps and illustrations. 


Our Astronomical Column. 


Possrui.F, RI'XUrrfncI', of a Mkifok Siiowi.r — 
On the morning of December 5, 1021, there was 
observed a veiy rich shower of mett'tirs from Lt't) 
Minor at 150^-37' The event was witnessed at 
the Astronomual Observatory at Tokyo by the 
observers there, who recorded 44 meteors m 55 
minutes, radiating from the special shower alludt'd 
to. The position m the N part ol Leo Minor fiom 
W'hich the meteors were directed has been known 
for many yt'ars as the centie of a ru h shower of 
.swift, streaking nu'teors m October, xNovembei. <ind 
the first hall of December It was well observed at 
liristol m 187b, November 20-2.S, from flu* |)omt 
155' (21 meteors), and is e.sjied.illy desciilx'd as 

a possibly new and very aetive showm* m NaiukI'. 
for December 21, 1876, p 158 Should this meteoiK' 
dis])lay recur in the piesent \(mi it may be look<'d 
for in England at about midnight and tlic two hours 
immcihately following, on December 4 The moon 
will, liowever, be nearly full and will moder.ite the 
(haracter of the displ.iy It will ceitamly be 
important to obseive it it possilile, and it is hoped 
that the sky will b(' attentively wattlu'd on the date 
m question. 

Calendar Kflorm —Mr Charles F Marion, of the 
n.S Weather Ihirean, has ])ubhshed a leallet strongly 
iiiging the adoption ol a 13-month calendar, eai h 
month to consist of 4 weeks exaiTly One da\ in tlu' 
year, preferably the hist, woukl be outside week and 
month In leaji-yi'ar there would be another such 
day, which might conveniently precede the Jirst day 
of the seventh month The names ” Sol ” or ” Mid- 
year ” aie suggested for the seventh month, the other' 
months having then names unchanged It is pointed 
out that meteorology wanild be guMtly smijihlied by 
such a system, suit e rt't'ords at pu ’.cut arc conq>h( .itetl 
by the unequal months Further, .since e^t h jiar- 
ticular week would then always ot t iipy the same place 
in the solar yeai, monthly records t ould be supple- 
mented by weekly oii'is * 

The chief obiection brou'>lit against the i ^-moiith 
year is that it does not divide into (juaitcrs But it is 
to ,be noted that the existing tpiarter-days aie not at 
the ends of months To place them after the fiist 
week of the fourth month, the .second of the seventh 
month, etc,, would be very little more tompheated 
than tlie present system •Monthly payments would 
be made 13 times per annum instead of 12, and the 
anomaly of paying the .same for 28 days as for 31 
would be remoyed. 

Astronomers would welcome the equalisation of the 
months and the ren^oval of leap-day from its present 
awkward position. The year 1928 begins with a 

NO. 2770, VOL. no] 


Sunday, so the change might Iheii he made with a 
minimum of diskx atiou 

A hill has been mtiodiued into flie United State's 
('ongre.ss authorising and leipiestmg the J ’resident t<» 
call an international ( oiifeK'iii e on the subject in 
1023 It IS suggested that tlu* dates of religions 
festivals aie best lelt to flu* religions bodies to deter- 
mim* it mtioduci.-. nei'dless diHu iilties to superpose 
thes(‘ (juestions upon change's lu the civil calendar 

'Till. Brk.iunlss and Uoiviion of Uranus. — 
.-/ v/r Machr No 5181 (ont<mi^ a papei 011 this subject 
by C Wirt7 He has madi* a vi'rv cnrelul sc'ries of 
magnitude determmat lolls with .i /eiss lii'ld-glass freiin 
July 1021 to Jamiaiy 1022 I he mean magnitude, 
re'duced to me'au oppetsifion, is 3 (> j 'I'hc magnitudes 
ol the six eoinpansoii stars vvc'ie taken from I larva rd ; 
small corrections, leaving the mean magnitude un- 
< hanged, weie'deduccd from hisowii observations The 
autlioi IS cvideuHv a skilled obsi'ivei and the probable 
eiror of (\u h night conti s out as oop", that of the 
me*an be'iiig le'ss than o oi"‘ He' lias gioiqied tliein m 
a( coidaiice with the lotafioii peiiod of loj hours 
given by the spoctioscejjie, and finds a sme-curve with 
ail aiiqilitude* of 002"', vvlut h lu' K'gards as too small 
to rc'ceivc with louTuleiice' . m 1017, F Campbell 
found a cuive witli’an amplitude of o I5">, but if the 
jihysical state of Dtauus is like that ot J iipiler, changing 
sjiots might we*ll alte'i' the* aiiqilitiide' 

Wirt/ siigge'sts that if is vvoith wink' to keep uj) 
the investigation of the' magnitude of I'r.imis from 
ye'ar to year, as it may throw light 011 the obl.iteucss 
of the' disc He estimate's that when the piole is near 
the (('litre, the magnitude sliould he about o-i'" 
biighti'r th'an when it is on the edge , tlus*is an 
amount within the* re'ach of delicate photometiy He 
thinks, liovvevei, that the apsidal molioi! of the inner 
sate'lhti' And should give a moii' trustworthy v^lue. 

Misr oNCi- I'l IONS MeoiiT Kifviiyirv — Since the 
verduation of tlu' Ivmsti'iu bending of light by 
gravitation m I9i<>, many' sjH'CuI.itions on the' siflijcct 
have appealed in astronomual puldications A letter 
m the loiiinal of the K \ S ot ( an.ida (September- 
Oefober 1922) suggests that flu' (h'geiisdiein is the 
result of the* hendmg of sunlight by the earth’s 
attraftion so .is to eoiiu' to .1 focus S'ho jjmount 
of bending of a gr.i/mg r.iy is pioportional to 
mass/raehus, so that Hie Aieiidmg at the earth’s 
surface is r"75/30oo or i/i<)oo of a second of arc. 
It IS manifest that such an mlimte'simal bending could 
produce no discernible optual eJfects, and it seems 
inadvisable to print sutli suggestions without com- 
ment, since their appearance m such a weighty journal 
is calculated to mislead. 



748 


NATURE 


[Dkcember 2, 1922 


. Researc 

Some Roman ANrrQunihs — Two articles in the 
Journal of Jfonian Sluilic'i (Part i, vol 10 for tg2o) 
refer to antiquities in HnglamI In the first, .Mr 
A M Woodward flescnhes a decorative bron/t* 
Sileniis mask found at Jlklev diirinf' excavations 
(onducted by the \oikshiie Archa'ological Soi lety 
This was probalily used as a jug handle, and that 
a bron/e vessel so elaborab* should be found at the 
quarters of an” auxiliary coliort is at fiist sniqirising 
Put the site seems to have been long occiquisl, aiul 
tlie inhabitants includixl a i iviliaij, sidtlemeiit 'I'he 
vicinity of York, ,i gieat military station, may have 
led to the introduction of articles of luxury In 
the second paper Mr (' D Chambeis remarks that, 
although the Jdjinans valued jugeon manur(\ it is 
strange that so few dovecots of that penod have 
beam discovered 'I'lioiigh o( tagon.d foundations like 
those of medieval dovecots have been found at 
Great Witcombe and Stioud, nxtangnlar dovecots, 
though probablv niinu'rous, cannot be identified 
with ceitainty, c'xcept where the pigc'on-holes ac tually 
exist, as at ('aerweiit If excavators wcie to look 
for dovc'cots rather than shrines, it is not unlikely 
that furthi'r evidence would be foi thconiing 

I'lKi: PiiuiiAKV' PoDV— \ ])aper by Pailey and 
Preiuer (“ Rxpeiiinental Diabefc's Insipidus,” ” Ar- 
chive's of Internal .Mc'dicme,” vol 28, p 773) servc's 
as a timely warning against hasty conclusions of the' 
existence' of intcinal secietions vvhc'ii the' results 
have' been brought about bv in|uiy 01 disease' siqiposed 
to be' limited to a paituulai origan I heie are' thiee 
synqitoms supposed to be' piodiKe'd by m|uiv of the 
pituitary body — nieiease'd iinnaiy sc'cietion, hvper- 
tioph'^ of fatty ti -ue, anef ahroplu of the testis 
Camus and Ivoiissv iiad alieadv brought e'videne c' 
that these ellects were' due' tee injurv' of that pait 
of the brain, the hv pothal.imic te'gion, in close 
contact with the' pitintaiv bodv, but they do not 
appear to h.ivc' be'c'ii .dtogetfier sueeessful in av ending 
some injuiy to the latter also The uoik of Pailey 
and Preinei was done' 111 the labor.itoiv of T’rol 
Harvey Cushing, and the jiifuitary ii'gion was rc'.ie hed 
by a slight moclifie-ation 'of the opeiation descnbexl 
by Crowe', Cushing, and Homans fhe pituitary 
body itsc'lt and the' neighbouiiii}^ jiarts of the biam 
can be- cleaily sex-n, and it was found that .1 small 
mjuiy to the h^'p(Jth.danms, leaving the pituitary 
comjih'tely intact, was sulfieie'iit to bring about the' 
thic'e svnqitoins .ibove mentionc'd, wim h are supposc'd 
to be' due to in|nry to the piluifarv' body itsc'lf 

Si I Nil 1 1 S' TN Si’i ( 11 s-C ROSSI’S — Results have been 
accuniulating for a nuinbei of years, showing that^ 
in .species-e rossc's in various animals one se-x is eithc'i 
absc'iit, rare, or steriK' Such distui bane e's of the 
sex-'iatio, 01 Ste'iihly of one se-x in the' hybllels, 
have been observed by I'ntt, Haiiisoii, Goldse hniidt, 
and others 111 1 .epulopteia, by Whitman, Riddle, aiul 
others in birds, by Sturievant 111 Drosojihila Among 
mammals, guinea-pigs and Poviehe show similar 
distortions of the sc'x-ratios .Mr ) P S Haldane', 
in an inteic'stiiig U" lew of all these' and similar 
lesults (/euru of CiJidus, \f)l 12, No 2), shows that 
m every c^ise it is the hetc'ro/y'gous sc'x which is 
deticic»aL in nuinbeis or steiile 111 such spe'cies-elosses 
Thus in nuimnials and ^lies this ajqilic's lo the male 
sex, which IS the hetero/ygous sex, while in birds ^ 
and butterthes it ayiphes to the female sex, which is 
known from breeding e'xperiments and cytological 
study to be the heterozygous sex in these' groups 

Chromosomi:s of the ” Millions ” h'isii — In two 
papers 01^ the cytology and genetics of the little 
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I ” millions ” fish, Lebistes, Dr O. Winge [Joitrn. of 

! Genetics, v'ol 12, No. 2) finds the number of chromo- 
Sfimes to be 46 m both sexes, and concludes that the 
males must theretore have an XY pair of sex- 

I chioinosomes In extending the breeding experi- 
numts of Dr J Schmidt, who show^ed that certain 
colour markings of the males are inherited only 
from male to male (hc'iice through the 'S'-e hromo- 
some), he finds four such colour-marking factors in 
the Y-chromosomc' of dilterent laci's of this fish. 
Ill addition. Dr Winge makes the interesting 
di.scoverv that in the ” Magdebuig lacc ” the 
X-chromosomc' contains a factor which gives a 
sulphur-yellow colour to v’anous parts of the body 
and a rc'd eailour to the lower margin of the caudal 
hii 'I his factor is inhciited m the' usual fashion of 
si'x-lmked factors, except that all these characters 
are invisible' in the fi'iuales Some evidence is also 
obt.imcd ot crossing-over betvvec'n these factors in 
the X- and Y-chioinosomes This, if confirmed, 
will furnish an interesting ('xtension of oui knowledge 
of se.x-linkcd inheritance When c olour-niarkmg 
factors ate pre'sent in the X- and Y -chromosomes ot 
a male they both show m its visible' jiattein, but 
one IS transmitted, like the X-c.hromosomc, through 
the el. I lighters to then sons, while* the otlu'r is trans- 
mitted (m the Y'-chromosome) dirc'ctly Irom father 
to son 

t'oiiON lv*Lsi' Aiu H IN Kov'Pi -TIh' sei oik] annual 
repoit.foi i<)2i , of the (.‘otlon Keserirch llo.ird, issued 
bv the Kgypti.m Mmisliv of Agiieiiltuie, mdicatt's 
(Ic'aily that the improvc-meiit of the cotton crop, with 
whu h the jirospetily of h'.gvpt is so closeh’ coniU'e ted, 
IS being scTioush dealt with by uu'thods of research 
1 he Ikjaid h.is given spi'c lal coiisideiation, among 
other matte is, tei the decline' m yie'kl, two-yeai v 
thre c'-y c'.ir rotations, and control ol se'i'd usc'd toi 
sowing A sumniei fallow appi'.irs to be ol great 
v.diK' m in. lint, lining the* feilility of the soil, as the* 
tempc'rature ol the* smlacc' soil ijsc-s suhicic'ntly high 
to have ,i paitial sterilisation eltect by siqiju’cssmg 
the h. II mini tactoi vvhieh has be'i'u shown to exist m 
Kg^plian soils ihc' value ol Nile silt .is a feitihser 
sc'c ms hiflu'ito to have bc'i'u e.xaggi'rated ^'leld m.iy 
not be* much .die e ted by reducc'd watenng, but 
epudity niav' be .idvc'rsely mihu'nced Work is being 
(lone on the' e'xtiaction ot pnic' lines, propagation of 
sc'lee ted stiams and held tests ol commeui.d vaiieties, 
111 orde'r that type's may be' si'lcctcd that shall be' most 
suit.ible foi the' purjiosc' ie'(|uirc'd Speci.d c'tforls 
have bee'll made to lind <i nu'^hod of e ontrollmg 
the seuc'-shin disease, the nsn.il means being m- 
c'tfcctiveoi impossible of a[)plication on a kirge scale 
\',irious iC'-ige'iity have bc'e'ii used for soaking the 
seeds, and the e'ttect ol sowing on dilfeient dates 
has bc'c'ii tested, hut no coiuhisive re'sults are* yc't 
available Insect jx'sts arc- also reieivmg attention, 
junk boll-worm and cotton-seed bug being unelei 
iiivi'stigation 

Till' /rKA.XTAT, MoRI.’irOI Oe.Y OF I'iSlILS T WO 

iinportaiit papc'rs on the .iii.itomy and morphology 
ol fishes appeal m tfu' Journal of Anatoniv (vol 3b, 
Pts 3 and j) In tlu' fust of these Mr E Phelps 
Allis, junioi, describes m great detail the cianuil 
anatonn of Poly'pterus, illustrated by^ twenty -two 
beautilully e'xecuted pl.itrs, all except two of which 
.arc m colour In the sc'cauid papc'r Dr H Leighton 
Kestevc'ii strongly criticises Huxley’s mteipretatioii 
of the bones m the palate and ujipcr jaw of bony li.shes 
and ollc'i's a new concept of their signihcance and 
homologies He regards the prcunaxillae and maxillse 
of the majority of teleostean lushes as constituting 
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an adventitious jaw which is homologous, not with 
tlie similarly naim'd bones in other veitebratcs, but 
with the labial cartilages well de\eloj)ed m most 
Elasmobranchs, present m Polypterus and evanescmit 
in the Amphibia. The vomer, anterioi poitum of 
the parasphenoid an^l palafine ol the teleostean skull 
are regarded as homologous respeitivi*lv with the 
jiremaxilla*, vomer, and maxilla ol otlu'r \ ei ti'bratc's 
'I'his new inti'rpretation of the njiper jaw ol the 
teleostean fishes necessitates ( li.mges m the conci'pl ! 
of the liomologu's of other boiu's m the jialate ol 
these tislies, whuli (he autlior static brn'llv and 
analyses in det.lil 'fhe (|uadrate boiU' o! teh'oste.ins 
IS the only bone wliith the aiithoi legards .is coiiedly 
homologis(‘(l 

J Ae\Ni.sL (d'.oT 0(.\ fhe Nation. d Kh'se.io h C'oiin- 
cil of japan h.is mstituted ,i /a/iancse foiirinil of 
Gr<olot>\’ and Geography, of which tlu' si'cond numbi'i 
lies Ix'toie us. In addition to \aiious abstracts it 
contains two original jiajiers U'he lirst, bv 1‘rot 
I llavasaka, tieats of “ Some IVimian Hrai liiopods 
from llie K'ltakami Mount. iins ” Only six species aic' 
de, scribed, none being new to siunuc', but theie is .1 
promise of more' when the .uldition.d in. decrial shall 
h.i\e IxM'ii woiked out The second p.ijx'r is on 

“ Ehligma, a New Tyjx' of l''orammifeia lound 111 the 
Eocene' ot Japan .tnd Wc'st GalKia,” by Prof H 
^’abc and S flan/aw.i 'fhe aiUhois considc'i this 
new form to he a close* ally <>1 the* C.iipalhian specie's 
JGipcriia Plihg, .ind snu e both dillei m 

import. ini eharatteis Iroin Kupc'rlia, the new- genus 
['hligin.i, h.iMiig as genolyjie G hotniifusis, n sp , 
from the Middle Eocene numinulilic tiilt of Oki-mura, 

IS ('stablishc'd for their leLcptioii 

\ViNi) Vi'r.ociiv ^.\l) Diurnal Ranoi' or 'I'im 
PLKA i URL -A diseaission on diurnal v.iii.ition of 
fc'injx'rature .is allc'cted by wind V(?l(Kity and cloudi- 
ness, Profe'ssional Note'S, No 30, has just be eii issued 
by the' Me, tcoiological Ollice of the ,\ir Mimstiy 
The obsc'iv .itions troin the Eiilel lower h.i\(' been 
used m coiijiinelion with those at i’aic St .M.iur by 
('aptam J Durward The' ed)]< e t eif the eliscussion 
IS to get an idc'.i of the' in.igintneh' of the use .iiiel 
fall of teinpeivitiiii' at dilfeieiit le'vels iineh'r elilterent 
weatlu'r ceeiielitioiis Obsei vations .ire' eoinpaie'el feir 
the five' inontlis, Max te) Septeinbci, and lor the* live 
X^eais, ie)o5 to ujoc) 'fhe re'spe.ntivc heights above 
sea-level of the t lu'rinonu'te’rs at the twee stations 
33.5 nieties ,ind 50 iiic'tre's, a dille're'iie e' ol 2.S5 
metre's or eij^ lee't 1 lie lower station, l^lle St 
Mam, IS ir'3 km to the east sejiitli east el tlie* ee'iilre' 
of i’aiis .\nion^ tlu' principal results may be 
nie'utioneel the te'inpe'rature distribution on fair 
nights When the ladi.ition is unmijie'dc'd the' lax'cr 
of air m eontact with the giound is cook'd nieire* 
epiuklvthan the lav eis imineeliatel|! .ibov c', .iiid bc'ing 
cook'd it ti'iicls to le'inam n<:ai the e.uth’s suil.iee 
'Lius k'.uls to an luvi'ision in the' lovvc'r layeis of the 
atmospluTc, the' ni.ignituele' ek'jie'iidiiig on the vviiul 
velocitv, as the l.ixeis neit in immedi.ile eeuit.ie t with 
the grounel <aie cook'd gre.iTly bx tin Inde'iie e , the* 
re'siilts are giv'en m a table* • 

OiL-DKiJ-i-iNe. IN (Iaucia -A\Ir Albeit Milk'i’.s 
recent papei read befeire the Institute eit IVtioleum 
Technologists dealt with the ('.inaelian pole tool 
system of drilling for oil, as almost exelusively 
employe'd in (i.dieia at flie present time Nolvvith-^ 
standing the inctea.sing popuiauty oi the lol.iry 
system in other oil-fiekis, this sy.stcm li.is provi'd 
unsatisfactory m (hdicia, wlu're the formations to 
be penctratexl frcejuently cliange with surprising 
rapidity within .'i snuall vertical distance , this 
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neces.sitates a high degri'c' of llevibility ol diillmg 
plant 'Die p.ijier mchief'd dc't.iils eh {he tackle' 111 
use, and the diflere'iit type's ot drillmg-ltits and lishmg- 
tools weie discusscel, patticiil.ir stiess being laid on 
the iie'cd tor stand. irdisal le >11 eit tool joinis, the kick 
of winch had piovc'd .diiiost dis.islrous m the' ji.ist 
Some useful inloimatiem w.is givc'ii in couiieMon 
Wllh e .ising and with its iceeeveiv w licii “ fio/eii 
in a vvi'll, .1 soniewh.it iieive'l nu'lhod eh ove'icoinnig 
such lii'C'/mg is to nisei t tubing eemnectc'el tei the' 
steam-hne .ind thus he-at the ( .eang leer tvveiitv fenii 
hours, bx this exji.iiision, with snbs'f'epie'iit ckUiti.ic- 
turn on eeioling. tlu' easing e ,U1 eeftc'Il be movi'el, 
thus method is ^Iso .ipphe.ible in e .ise's whe-ie .ic- 
e Iimulatleuis ot {e.U.dllll W.l\ aic the- c.Ulsc' ot such 
fre'('/nig Mc'thoels ell piodlielnm ol e)ll m (j.dieia 
were also e oiisidi'ied, ami tlusc me Imlcel, be'sidc's 
llownig wells, both elceji-wi II pimij's .iml “ sw.ibbing " 
lliis last jn.utiee' is spe e i.dlv lue lul in wells tli.it 
have' stoppe'd llowmg, ami m elce'p wells h.ivmg sm.dl 
diaiiu'te'r e.isings but [ueieiueing luein e omjiae t s.iml- 
stone* Die' swab consists eil a phmgci littc'd with 
.1 ball-v.dve' wliieh weiiKs up .iml ekiwii iiisiele the 

e. ismg baiic'l , nibbi'r ]).ii King imgs .irc' emploxeel, 
and thus the' swab h.is a sue tmii elhct eui the' well, 
.111 avc'i.igc' vaeuiim eil eight poiimls can be' obtanu'd 
with f.ist iiinmng on the' upw.iid louniey ol the' 
swab, <ind in this wav se'vci.d terns of enl max be' 
vveiii winch woiikl eitlu'iwise' be' k ft 111 the reseivoir, 

Asi'iixLi Die ic'poit on the' .isiili.dt and re'l.de'd 
bifuincn mdustiie's m the- I'mle'e! Sl.ites lot the' yc'ar 
ie)2j h.is pist ce»me te) liaml (Asphalt .ind Isolated 
Ihtunu'iis m i<j2i, Uniteel St. lies (h'ol Sin , Mineral 
Kcsenirces, Pt II ) In Unit xe.n the' rmteel State's 
inaike'tc'd ck»se' on 300,000 slant tons oi n.ilur.d 
.isjihalt (mdmling ^^tihamite, gilsonite', wuit/ilite, 
nnjisonite', ami bitumemnis loe k) IR'f.ir the' large'r 
e[uantity e)f .isph.dtie mati'iial, howe've'i, is mann- 

f. ictuied ironi e rmle' pe'tnik'um eliiimg thc' proe c'ss 
of rcfnnng the oil, the b.isis e)t this mate'iial be'ing 
the' residue' le'siilting lu^ni distill.i tmn 'Die mate'iial 
is e)f twe) distme't Kinds, .isphalt .md (lux, the 
feiimei eompiisiug .ill the' seiliel .111(1 semi-solid jnei- 
elm ts e)l less th.UI 20 O JlC'Ue'tl .1 1 le )U 'I 111 ' llu\ IS 
utilised loi seeftening n.ityi.d asph.dt en the' s\ nthetic 
JU'eidm t, e'spce Lilly lot teieillllg |)Ulpe)S( s , it .llso IIK luile'S 
the' so-c. lik'd " re^id-od list'd lor sjn.iving on the 
sutl.ice ejf me'talk'd ro.ids for p.iving it is jiroduceel 
<is sheet asph.dt, oi <is ,is|)liall e om letc', eir .is a cement 
eir Idling lor rejael and pav einent ble )e ks , t lie' roolnig .iml 
w.ite'r-proejling nude rial is m.nmiae tun'd bv saturating, 
coating, or (t'lne'iitmg fe'lt oi suil.ible l.ibiie , ill the 
lubbei mdiistrx it is eiiipkiv cd ni m.iiiv case's 
where a eluialile biiieling e>i ce inciit is le'ipined In 
othe'r elirec tienis asphalt limls ce)nsidi'r.ib!e use^ m the' 
in.mut.ie ture eif insulating m.itenals, .le lebi e'sisl mg 
compounds, in.istie, ji.imt, .md vaipish In the 
I'liiteel St.iles, both doiiu'stie .lUd Mexie.in ])etr4)le'uni 
.lie' use'd ,is sejiiiee'S e»l the m.iiml.ie t iired .isphalt, the 
l.itte'r r.dher nieue than tlie loiim'i , in lo-i more- 
th.in 0 oo,ooo tons eif asph.dtie m.iti'iial we're jiro 
clucc'd freim domestic jie'ti olcimi, this rcpre'seiitmg 
about tv\o-thirds of the .inioiml e)btanieel lie)m mi- 
])orte'el enl from Mexice) I Ik' ic|)ent .dso makes tnief 
mentieni of the mipeiitatieni e)| n.ilur.d miiui.d vv.ixes, 
sue ti .is o/okei ite, into the I nit' el St.i les (w hieli dui mg 
thc'*x'i'.ir iimh'r le'Vie'W' imre'.ise'el mene *111.111^100 per 
cent ), while the manukutme' ol iclitlivol compeeiimls 
liom a I e'x.is oil is .1 *iiutewe)il lix' dev eieipim'iit . 
Ichthxol (a sulphoiiale'd In elien .11 bon latgelx' iiseel in 
nic'elicine) has m the past been jnodiiee'd from tieat- 
nii'iit of a tossilde're^us ele'jiosit m the Austnan Iviol, 
its inaiuifactiire from n.itnral pctrolenm constituti's 
a factor of more than mere eoinincrcial interest 
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The Society of German Men of Science and Physicians. 

ChNTKNARY ClLI'.BRAI IONS AT f.LIPZTG 


T I is d. Iniiulu'd years siiu(' the SucK'ty t)f ('lerinan 
' Men of Science <in(l Jdivsicians held tlie first 
inecTing, also in l,ci{)/i|4, on Sejitendun t 8, icSii 
Only (‘if^hty-scven ineetiin^s ha\e laKcn jihue in this 
pi'iiod, as in the \eais of f^iiMt n.ition.d (al.iinilies, 
such as \\ar or e[)id(Mni(s, no meetings weie held 
I lionph the fin I iiu'etiii” .iIUt the \\orId-\V.ir, at 
Mnnicri in 1020, u as w ell at teinlecl, 1hesoci(‘t\ lesoKisl 
to iiu'cl only e\(‘ry two umis, so lon^ as the piesc-nt 
economic (listless in ('i(*iin<m\’ piecaMs 

Ainoii” the scientilu uoilons who .itt< ndcsl this 
>('ars ineetin;,^ tlu'ii' w'cre K'piescMilcd not onlv the 
l^rc'al sc'ats of IcMniinp; of (leimanv .md 11 h‘ (.einnin- 
speakinp^ countiies, but also most of llie (oiintiK's 
wlio had in formei time-, sent then repiesc-ntativ es 
to tins meeting' '1 lu' piesideiil was the distinj^nished 
Heilm plusicist, I'lol Ma\ Planck, Xohel jm/eman in 
i()i8 foi [iliysus 1 lu' (oimnitlee iiiLlude*!, ainon^ 
otheis, Piof I'althaul, the c^kmI X'lenna pal lioloj^ist , 
\ on l)\'c'k, the Muiik h niathein.ilK i.in , I’lols (lottlieb 
(1 leidellier^'l, \\ illsiatter (Munich), Ills <ind I’xmhollc'i 
(Iloilin), Kinne (Leipzig), rii\\ ('omuillor l)nisbeit» 
(Lew (‘rkusen) The ai ran,^c‘nients for the meetm^^ 
w('ie earned out undei flit' sujx 1 \ isioii ol Piot von 
Stnic'in[)ell and Prof Wieiun, both ol Lc>ip/iy 

\ftei the ojM'miif; addii'ss b\ Prof von Sti lumipell, 
on Seplt'inbei 1 <S, in w liic li he* ('xpiessisl Ins satislac tion 
at the i^o'at iicwv tiibiite jiaid to ('leim.iii science, 
addrt'sses w ere ^iv en b\ la'piesc iitativ es ol c'dtu ational 
authorities, tc'aclniii; institutions, and learnc-d so( icties 
Among the forengn n'piescmtativ es vveie Plot Px'cke 
(X'lenna), Piof Scldossei (Prague-), Piol Ibigeiibach 
(Pasel), fhol Signs! fPonii),*lh Sven Ibdin and 
I’rof Svante ArrlK'niu . (Sweden). Ihof ( loldsc hnndt 
(('hnstiaiiia) and Piol P>ok.i\' (Ihidapest) ( on- 
gratnlatorv' messages wen* .dso sent tiom Holland, 
Sp.iin, PSA, and other < oiintni's 

Altc'r exprc'ssmg his thankX loi the addresses and 
nussages Prof Xlax Planck gave a sinvc-v of the 
dev'eiojnnent of (leinian science during the jeast 
hnndtc'd veais Keti 11 mg to the W’orld-W'ar, he said 
that one possession has iiot'bi-en lost by the- (aiman 
nation, ii.imcl'y , its n.itional unit v dhc-reconslinction 
of (lerinany’s prospeiitv .ind the* febiith ot (Ic-rman 
cnltnie aic^ not jiossiblc* without Oc-iman science 
Many ol tlu' most impoitant inventions which .iie 
used in modern indiisliial hh', such as wiielc-ss 
telegiaphv. Hie fixation ot atmospheiic mtiogcm, the 
Kontgen rays, li,id bec-n discovered in jcnndv scicntilK 
labcjiatones It is necc-ssarv’ to spread among all the 
nations of the world the e emv iction that the pie'senva- 
tion arfel extension ol piirelv seientifie re simi'i h in 
(a imaiiy is as ne-ee-ssaiv for the wcdfaie .mel hajipmess 
of that eounti'y and the whole world as the- dc-ve-lop- 
nu'iit of industry and the prodiie lion of raw mate-rials 
Se le'utihc vvoric is iiite-rnational in its n.itiiu, .md 
the-re-forc well httc-d lor e icxtlmg .md fiirlheiing mutual 
unde-r^tanding and ])c'.ieeful co-ojieialioii among the- 
pee)]))(-s of the- vvoild 'idle Pc-rman iiie-n of scieiuc- 
and physicians wcie n-.idy to ic-spond tee fiank anel 
honc-st apptoac he-s m.iele- bv folc-ign fellow weerkeis, 
but they would n.iturallv not think cjI be-ggmg toi 
aelimssion wh#'ie they wcic- not wante-d ^ 

I he s*,ibi(-c1 eif the hist ge-neial .idcliess was the- 
thc-oiv of i(-lativit\ I’»)l Linstein hiiiise-lf had 
eirigmallv intended to be ])rc-si'nt, but he vv.is pre-- 
ve-nted fiemi .ippearulg bv his jouiney to the- L.ist 
It may be inentioned that a protest against this 
snl))('ct, as not yet ri])i- foi scie-iititic disc iissiem, had 
be-e-n lodged by a number ol wc-ll-knovvn nu-n of 
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science of Germany an^ other countries The 
lecturer was Prof von Lane (Perlin), and he stated 
that the cpic-stions with which the thc-ory of relativity 
IS cone ernc.-cl aic as old as science- and scicnlitic 
reseaich Tlu- modc-rn pioblem is w hethc-r it is possible 
to asccitam an absolute velocity of any moving body 
Idle- itansmission of light and c-lectiuity through 
space-, even m a vacuum, has led to tlu- assumption 
ol ,m .ether All expenme-nts, how(-vei, which have 
been made m onh-r to discover how gre-at is the 
velotitv of the c-aitli with respect to the a-tlu-r have 

i. lik'd I hc spc'cial or resiruted thc-ory of lel.itivity, 
which m.imtams that it is impossible- to ascc-rtam 
any absolute veloeitv. has tlu-relore been generally 
ac.('c-|)t('d by ph\su ists 

It IS a dilleic-nt cpicstion with the much moie 
complicated and diiticull gc-nei.d tlu-ory ol rel.itivity 
of lunstem 'I his is concerned with flu; old problem 
of the fence of giavitalion Hc-re m.itheinatu al 
jiicK esses li.ive to be introdiicc-d which no ])hysicist 
h.ul Ihonght of apiiping belore Linstc-m d hough 
this part c)f tlu- lel.itivity theory has not ) c-t been 
est.ihlished so ,is to exclude evc-ry jiossilulity of 
doubt, it (<m be- reg.irdrd as an c-xtieiiu-ly valii.ible 
stimnliis to fuither tesc-.in h 

'1 his lecture- w.is followc-d liy an address by Prof 
Schlick (l\u-l) on Hie plnlcxsopliical impoil.ince of 
Hu- thc-ory ol relativity lb- sl.ilcd Hi. it the* Hu-orv', 
Humgli oiigin.dly dc-v iscd only to c-xpl.iin physical 
plu-iumu-iM, h.is a grc.it plnlosophic’al iinpoitamc- 
'Ihc- philosophical tendc-ncic-s of Jvmstcin’s thinking 
pointc'd to a kind of positivistic })hilosophy, a phil- 
osophv ot |uii(- cxpc-ncnce winch takes no account 
of so-c.dlcd elc-ments or snbstanc c-s, and rcg.iids as 
Hu- ultimate f.uts ol all h.ippemiig the observ c-d 
evc-nts Hu-insc-lv (-S Wd- mav say that Hie yietiocl of 
Hu- sepai.ifion of yihilosopliy and scuiice is ended 
and that Hiev' aie bc-gmmiig to .ijiyno.uli cacdi othci 
ag.iin 

On Sefitcmber m Hu- ihst subjc-c t tie.it('d was that 
of heic-dity, ,md f’rof Johaniisc-n of ('openhagen 
g.ivc- a survey of tlu- woik done* dnimg the yiast 
cc-ntiiiy in tins held 'Idle c oncliisioii he comes to 
is lh.it no positive- i(‘siill has bc-cii obl.niu-d 111 regard 
to Hu- gie.it cpiest lolls ol the origin of species and 
then c-volution A destine live criticism, liowevcr, of 
the chief idc-as ot both H.trwm md L.miaick has 
bc-eii achieved, and Hu- belu-f in n.itmal selection 
as vv('ll .IS in a gr.idnal lixation by hcrc-ditv of (puilities 
obl.iinc'd by ad.ipt.ition has bc-c-ii tlioronghly shaken 
Prof Meisenheinu*r ol Lc-ip/ig sliowed the lesiilts of 
»ex|)C‘iTinc'nts in crossing tlowets, insects, and guinea- 
pigs He c-xplamcf 1 the various conne-c I mg links, the 
im\e-d tvpes, .md dcscnbc'd casc-s of ic-veisioii His 
tonclnsioii is that the experiments an subject to 
lu.iiiy ( hanee mtliic-iues and not vi'r\' reitain It 
has bc-c-n impossible, so far, to c.irry out all Hie 
c .deniable expc-rimcnts , ' n 111. my, casc-s it will be neces- 
sary-^ to rc-^oit to stalisliis , 

Great uiteiest was aroiiscd by the h-ctiiie of J)r 

j. en/ of the Idiivc-rsity of Afnnicli, on hc-rc-dilv in Hie 
hiim.m race* In tins held, he stated, no expciiinents 
aie jiossible d he only niafc-naJs riv.iilabh- are com- 
paiative observation of animals and jilants and 
vital and gc-nealogie.d sta,tistics 'Idle v.ilidity of 
^lendc-l’s law h.is also bc-c-n proved m the case of man , 
fnrthc-r, it is cc-rtam Hi, it no accjmied (|ualities are 
inhcritc-d In rc-gatd to the dc-ternun.ition of the 
sex ot imboin children, Dr. Lc-nz said that we can 

1 tci-day already predict with a great efegree of accuracy 
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the inherited cjiialities of ehildien 'Iheie is no 
spontaneous degeiirration and no ageing of a race, 
tliough the transmitted snhstame may be dainageil 
hv such poisons as alcohol and tobacco' Kaie-siiicide 
among the educated classes is threalcnmg the con- 
tinuance of our ciMlisatioff In oiiUt to lead to 
practu al results m imjuoMng the race, lacial biology 
must bi* snpporti'd b\ the St<it<‘ 

A very interesting seru-s ol ha hues was gi\i-n on 
th(‘ action of electrolytes on tlu' oigamsm 'I he lust 
of these, entitled “ Colloids and Ions,” was delmrcd 
by Prof W'o (,)stwal(l of la i{>/ig, and it piovuh'd 
the startmg-pomt for a numlx'i of addiessis J*iol 
Hoeber, Kud, de.ilt with tlu' ellect of the ions on 
jihysiologu al surfa(('s \\'e know to-da\ that no 
oigan ol tlu' hum. in 01 .niim.il bod\. no plant, and 
no micio-org.niism nsacts noim.dly it tin- ions m the 
neighboui hood of tlu' cells aie not piesiait m the 
propiT jiroporlious The he.irt be.ils abnoim.dh if 
it IS suironnded by a imiiute ext css ol ]ioiassmm 10ns 
01 calcium 10ns The eorpusch's of the blood, m tlu' 
same ciicumstain t‘s, may peiish prem.itiiu l\ , 01 
111 the plant, growth m.iy be abiioim.il 'I he ions 
,ir(' (arriiM's ol I'lectiu (hatges and tlun' aie .uti\e 
in all pro( ('sses of stimulation of h\iug tissues b\ 
means of ehstiic (uiieiits Iheii movenuaits aie 
also the cause of the (Uiious I'leitiu uiiieiits whuh 
.ill living beings aie c.ipal'ile of juodutmg, and whuh 
lepieseiit the highest (h'giee of e.\< itement '1 he 
explanation ol LIk* n.durc' ot the ellect ol the ions 
IS of the gu'.itesl impoilaiKC lot tin inojx'i uiuh r- 
sl.indmg ol th(' pheiiomen.i of lite 

It IS ,i cutlous f.K t tli.it the 10ns need not pt lU'ti.ite 
into till' living cells themselvis 'the lom Insiuii is 
that they ri'act witli the suil.ues ol the < ells, the 
” iihysiologu .il bound. u les ” 1 hiec gioups ol pheno- 

meii.i were dismsseil In tlie hist inst.uue, the cells 
themselvi's i.irry eleitiu (h.iiges, .mil thev mterai t 
with till' ( haiges of tlie loiis V lesult of this m.iy be 
clotting, or ” .igglntmation,” as, lor I'xamplc. in tlu' 
well-known i rise of the ( lotting ol the blood-i oipusc k's 
during piegn.mi \ Si i oiidlv , the mtci.iitioii ol the 
s.ilt-ion-. and the i ell-sui ku <‘s produci's tin* bio- 
clei trii cillleiils wlliih li.ue been n tilled to .ibov e 
In a model the snbslame of the i ell-siirf.ii cs m.iv bi' 
replaced b^’^ oiganii oils, .md by bunging these ml 
lilins in I'onlait with v.uious s.ilts the elei tro-ph\ sio- 
lognal pheiiomen.i m.i\' be well imitated Ihirdly. 
.i ihaiige in the lonpiositiou ol the noimal mixinre 
ol ions on the siirfai e ol the cells .illeis the power of 
transmission ol tlie surf.iie, so that the nminal 
ditliision between the inside of the cell .md the 
surrounding tluid is distuibed d'hese lesulls show 
that medical siicni-* will h.ive to stndv tlnse pmelv' 
ph\ sii o-chemi( .d phenomena 111 order to bi able to 
expl.im fiillv .md de.il ])ropeil\ with the lUin esses 
of life 

I’lof vS[nro of Pasel, m de.dmg with the s.ime 
snb]ect, st.iti'd th.it iveiv eleitroivte seems to plav 
a s])e( i.il p.irt in the organism l''s])e( lallv the ellei t 
ot the small 10ns ol w.iter and ol the i ollmd eleitio- 


The Present Pos 

O NP of the discussions which aioiised most 
inteiest during the Ihiiish Associ.itioii nnelmg 
at Hull was that held jomtl\ by the bot.mii.il and 
/oologii al sections on ” ^'lie ])resent position of 
Darwinism” d'heie w.is a Jaige attendance, the 
discussion being presided over bv Piol H II Dixon, 
who was .sup])ortcd by Dr K ] Allen The theoiv 
of the origin of species by n.dnr.d selection, which has 
already been assailed by the geneticists, was altaiked 
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lytes must be studied I'or hc.dth thcic must be .i 
proper equilibrium of all the iiecess.uy lyiis 

(.hiite a sens,ilion was laused b\' the lee tine ot 
Piol Mayei ot llambuig 011 the new jnepaiatimi 
ag.iinst tnpanosome disi.isis, ” |’..i\er .105. pio- 
diiiedand maiiut.utmed l>\ I'liedinh li.ivei, Levei- 
kuseii (ne.ir Lologue) Mils new diug, whuh is 
said to eonlam neithei aisenu, .mlinumv, men my, 
noi run otliei moigami I hei ,1 |)eiitli liilgeiits, h.is 
been I'xteiisiv el\ testc-il, both m h’luope.md tiopii.d 
lountiii's, .md loimd to give exiMliyit ii'siills m 
.idv.mii'd st.iges .il sk c pmg - su kiiess ,md Mher 
tivp.iiiosome dise.isrs \ -^l.ilimi loi liillhei e\- 
peiiments h.ls bei'i# (itted up in S.uilli Miu.i 

In the geogi.i|)hu .il s( I tioii I >1 Sviii 1 ledm lei Imed 
on Ills ti.ivils III libit, siimm.u ismg the lesulls 
coiit. lined m his vaiioiis wmks .md piDdiunig ,i gie.il 
number of Imi lauteiii-siide‘< 1 he li'ituie was 
enlhusi.istii .dlv lei eiv (•<! 

■\ gie.it iiumliei ol p.ipcis w,is le.id b\ I'lmneiit 
medu.d wmkeis on speii.d sul)|e(t^ Piol I lei lisig 
gave .1 suivev of his well-known sliidus m mental 
p.ithologv III .1 III tine on the loi .ilis.i I ion ol the 
l>r.im luiK tioiis M.mv In tints wiic .ilso drhveied 
oil ti'i hnic.d .111(1 mdiislii.il sub|('i Is, siu h .is woi kshop 
(oiitiol b\ me.ms ol optn.il iiu.isiiimg mstMiini'iits 
.mi I modem methods ol i.qiid u 1 1 pilot 1 ,11 id despa ti h 
ol wii eless mess.iges 

I he two ler t in es on ( n/\ iin s, b\ Piols \\ illst.itter 
ot Mimii h ,md von Pulei ol Stoi kholm, weie wi'll 
.ittinded .md lull ot intUi'-t Piol ( Ncubeig of 
Deilm ]('( tilled on lennt .idv.iiuis 111 the study of 
leimeiit.ition 

A spi I i.d le.duri' ot tin imp'iiss w.is the lei liiri' 
bv Plot Wilhelm ()stw.dd ol liip/ig on his nt'w 
uielliods ot ipi.intital i\ (' di ti 1 iiiiii.it ion ol colouis 
based oil the L.IW otl'iAllliei, Ills svsIiMl ot loloiirs 
mi hides tlu' dull (oloiirs whuh llelmliolt/ evi hided 
I 111' tolouis of oiii en\ iionmi'iil i.mnot be measuied 
b\ wave-lengths, but oiilv b\ me.ms ol ri'volving 
(oloiind discs with .1 v.m.iblr bl.it k sector New 
W.IS till' ( ommumi. .itioii tili.it we now.id.ivs no longc'r 
distinguish six pimiip.il tolouis, hut must assume 
eight, whuh luimbei .tgi i e-. with I't t Imei ’s L.iv' 

Sp.ue loibids mon Ih.m .1 slioil n fi n in (' to tlu' 
v.du.ible lictiue l»v I’lof bv.mte \rrlunius of 
Stockholm oil phvsK.d l.iw ni tin i osmuo-i hemical 
])ro( esses, by Plot *1 M Moldsi hiiiult ol C hnsti.mni 
on the met.ibolisin ol tliee.iith, .mil 1 )\ Piol Xi'rnst 
ol Ik'llm oil plioto t heiuit .il plot esses 111 tlu' l.ist 
ol lluse it was st.iled th.il lanstem's l.iw of photo- 
( heniK.il eipiivaleiits no lougc-i liolds good light 
does not prodiiie a pnmaiv split ting up of the 
ihemual subsl.mie, but .m .itldilion of eiieigv (hir 
phologi aphie plates would h.ivc to be tiooo times 
^more sen-.itivc' m older to approai h |o the idi .d» 

.M.m\' mine v.ilu.ibie lei tines on spn mI sub|ects 
weie dehviied 1 lu' town ol I i'i|)/ig •showed its 
spli ndid hosjutalitv .md piovidcil entei l.immT'iits 
.md m.mv oiiasions loi soi i.d .iiid jieisonal iiUer- 
Loaisc \^ K’ vssow 


:ion of Darwinism. 

fioin .1 diltcient point ol view liv Di J (' Willis 
.md ^lr rdnv \ uU‘, wlm (ic.ited llie stiqect with 
sj)( ( lal retereiii e to geogi.iiilm al disliibiitiofl and 
tlie slal Istii .il .m. liv sis ol gciui.i and spcaies Dining 
•the discussion the oldei vnav ,is to the sigmlu.iiuc 
ol n.ituial selei turn w.is stoutlv m.imt.mied bv some 
spo.ikc'rs 

Altera few intiodiietoiv U'lnaiks bv' Plot Dixon, 
the discussion was opeiu'd by Dr J C Willis, who 
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spoke of " riic mudequacy of the tlieory of natural 
s('Jcction as an explanation of the facts of geographical 
(listn[)n(ion and evolution " Dr Wilhs pointed out 
that D.irwin's immortal service to science consisted 
in Die iiim establishment of the doctrine of e\olution. 
'Ibis uas eflected bv devising the mechanism of the 
n.itural seleition of inhiutesimal c.inations, the 
jniiiciple iisnallv known under the name of n.uvMii- 
ism Ibis tbeoiy invoices man\' assumptions 
among otlu'is, that stub variations aie (i) continuous, 
(2) hereditary, (j) diilereiitiating, ( }) selected, and 
(5) tl'.it the iiecessar\ ditteienti.iting vaiiations for 
tlie asso<iati‘(l ch.ir.icteis a[)pear together loir all 
of these the proof is as vc‘t insuHUi’ent 

Dr Wilhs proceedi'il to consider the extent to 
whuh natural selection ol simdl v.iiiations could be 
held to exjilain the laits ot geogiaphnal distribution, 
morphologv, and evolution, siietial lefensice b(“ing 
made to the glasses and to the ( hivsomelid Ix'eth's 
It was then jiointi'd out that natural st'leclion was 
helpless to explain the dillen'in I's in distribution of 
( losi'ly lelatc'd sjieues, which, on theother hand, could 
be explaiiK'd on the h\ pothesi', of “ Age .iiid Aiea”-- 
i c that the aiea oci iipu'd by anv gioup of allied 
species (at leas! ti'ii) (h‘])('nds chudlv upon tin' ages 
of the spi'cu's On this h\polhesis predictions could 
bc' made' which were- found to be jiistilicd b\ tacts 
Dispersal ot sjx-c n s is h(d<l to ix' nuiinlv mc'chaiiical 
so much dispels, il in so much time- Ibis suggested 
the lurther h\jX)lhesis of “ Si/e .ind Space ” , that, 
in groups of ten .din d genca'a, the total sp.ic c* cx cupiccl 
goes with the tot.il nunilxn of sjx'iaes If this be 
line, wliatevcu' [dic'nomcm.i ,ue sliown bv “ Arcsi ” 
should also be shown bv “ Si/e ” 'Ibis in fact is 
shown to bc‘ the c.ise when the niimbei ot .ilhf*d 
sjiecies occupying ari'as of increasing si/e and the 
numbei of species ni allu'd gerc'ra aie phitted in the' 
foim of curve-s j Ik shape* ot the c in \ es is m\ ari.ibly 
uniform Hut si/x's of gc'iic'ra an* ck'ailv the rc'suft 
of evolution According to the tfic*or\' ot natiiial 
selc'ctioii, the si/es ol geneiri must dc'pend upon their 
siK'ccss, and it is, thc'ic'loie, incom eiv ,iblc* that they 
should show sue h iiniformitv ot expression Siu'h 
facts, liowevei, .ire c*asily c'xplaiiU'd b\' the hypothc*sis 
that geogiajihic'al distiibution and evolution extend 
with age * — i e that Du* factors causing them act at a 
more or Ic'ss iimfoim r.ite Natuial selection, which 
IS esscntiallv diheientiating, cannot explain these 
lac-rs. 

In consec|nen( c‘, howevei iisi*ful it may be to 
explain del. ids o( cc'itain adaptations, and although 
everything at biith must jxiss through the sieve ol 
natural si'leclion, it seems th.it the latter princi|)le 
must be abandonc'd as .m import. int tactoi m geo- 
graphical distribution and ev (tint ion h'mally, I )r 
Willjs considc'red it necc*ss.iry to .u c ept laigt* mut.i- 
tions as being of greatest import. nice* in evolution'’ 
In Ins opvnon (hippv’s theoiv of chltcientiation 
should repl.uc* the D.irwim.m position that evolution 
h.is prcxcc'ded from individual thioiigh v.irietv to 
spec u's, gc'iius, c'tc , tor the* tlieorv of “ Age and /\n*.i ” 
slio^yvecl cle.irly th.it the family is older th.in the 
genus, and that the genus is oldei th.in the species 

Mr (h Uclny Yule spoke upon “ A mathematical 
conception ot evolution liased on the tlu'ory of Age, 
Si/e, and Space ” lie* siiggestc'd that if the si/e of 
the* genus be considerc*d an indc'x of its age*, sjiecies 
mighf be rc'garded as thiowii bv the gc*niH much 
as oltspiing are tin own bv a stock, and th.it the 
numbc*r of species oiigin.iting tioni a given imli.d 
species will increase* in ge*ome*tiic r.Ttio with the 
lime, the foims of frequency distribution fear 
numbers of gi*neia with numliers of sjiecies were 
shown to bc in accorel.inec with the facts, and the 
possibility was suggested of determining fiom such 
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distributions the ratio between the rates of increase 
of genera and species and the age of the family m 
terms of the doubling period for species. 

Mr. C. Tate Regan stated that in his special study 
of fishes he had foriiied conclusions as to the origin 
and relationships of spifLies and genera which were 
cpiite difteieiit from those of Dr. Wilhs He pointed 
out that the hollow curves of the })revious speakers 
were extreme ty pes of asy mmetiical c iiives wdnch 
could also be oblained from many sorts of data — eg. 
by plotting grajihically the wealth of the community, 
grading from many pixir to few vc*ry rich, or from 
the* numb(*rs of (x'cuiienci*s of surnames m the 
Loudon lelephone Diri*ctoiy All these curves were 
simplv giaphu repiesent.itions of ccitain facts the 
meaning ot whuh could bc ascertained only by 
detailc*d analvsis According to his own vit*w, the 
first step m the origin of .i specie's had been not a 
change of stiuctiire but some form of isolation 
'llu* (*xtienie mutationists, who thought that adapta- 
tions ongmated as large tiansformations without 
lel.ition to use or cnvironnu'nt, seeiiu'd to have returne<l 
to the special creation th(*ory Darwin’s theory of 
evolution was th.it species had been modified by the 
natuial s(*lection of slight v.inations, aided by the 
inherited (*lfects ol use and disuse, and, m an iiii- 
inipoitant mannei (so far as ad.qitations were con- 
cerned) by the direct action of the environment 
lhat theory was jnit forward bv a man who knew 
the facts to be explained Mr 'J'atc* Regan claimed 
that Darwin’s tlu*oiv exp), lined them and that no 
other tlieory stood the* test 

Piof W fcahannsen spoke from the ]x)mt of view 
of a geneticist lie ]x)inte(l out Unit seU’cticni could 
not produce .inylhing, hut it should be boriie in mmd 
th.it Dai win’s belief m a iirodiictiv c* powei of selec ticjii 
was fiillv logical from the naive vu'w* of his lime 
The mutations which we knc'W did not c'xplam the 
n.iture ol evolution or the origin of laige differences 
such as the* diftc'iencc's between families .Modem 
genc'tics could scarcely contribute* to a scahilioii of the 
III. nil pioblems of evolution, but it seemed to have 
ele.irc'd the giomul fioin the* eironcxuis J.amarc ki.iu 
and Darwim.an views He hiinsc'lt and, he* thought, 
most geneticists weie .igric.istics .is to the mechanism 
of c*volutioii 

Mr J T ('unnmgham thought that n.itural 
selc'c turn was " <is (*xtinct as the dcxlo,” and that the* 
origin of species was due to mutations Speeilu 
chaiacters were lor the* most part useless, but other 
groups might be dislingmshcd by .idaptive and non- 
ad. iptive eharac 1i*rs I le disc uss<'(l ad.jptation, vvliu h 
he consideicd to h.ive .ulseii in a l.aumicki.ni mannei 
Modem disc ov ones c oncoming iiitemal secretions 
.showed how many adajit.itions exhibiting reeapitida- 
tion might hava* been piodiicc'd hy stimiih and 
functional c*xc‘r(,ise 

Di If Wagc'r urged lh.it there w.is more m the 
tlu*ory of natiir.d selection than w.is implied [ly 
Dr Wilhs ami .Mr ('unmngliam Iductuating varia- 
tions wc*ri* dismissed from having evolutionary 
sigmlicatu'c*, but mqtations w'c*re not necessarily 
l.irgc* lie leimiided tlie audi''nco that an alternative 
title giten liy Jfarvvm co " The Oiigm of Species by 
means of Nalur.d Sc'lec lion " was “ The ])rc*sorv ation 
of lavoured lacc's m the struggle fot life,” wdnch 
might lx* intci pn'((*cl m modc'rn tcims as “ The 
preservation of favourable mutations ” 

T’lcaf Jv H Poultoii discussed Die* theory' of "Age 
and Area" in n*lalion tb mimiciy, and pointed out 
that in certain African butterflies the younger form 
IS distributed over a much wader area than the 
ancestral type. 

Dr Cduilmers Mitchell supported Air. Tate Regan, 
and considered that Dr. Willis diad presented merely 
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i\ caricatuH' of natural selection JIc appealed lor 
the study of individual liJe forms 

Prof. A C Seward considered that the great 
uniformity of the curves presented by Dr. Willis 
and Mr. Udny Yule was siwpicious, for Nature had 
not been uniform. He pointed out tlial, as regards 
conifers and ferns, study sfiowed that the loriiis 
existing now in restnetc<l areas weic the oldest and 
not the youngest. 

Air. Julian Huxle\ contended that inanv factors 
played a part in e\ohition S])ecics chaiai tcis sliould 
be analysed by tlie nu'thods of genetics and physiologv 
before it could be said w'liu h weie useless Api*ar(>ntl\ 
useless characteis m the thpsy moth were con elated 
with physiological dillerenccs, such as rate of growth, 
which harmonised with the environment 

Prof. R Jtuggk'S dates coiisid(‘red that J)r Willis's 
view was a corollary of the mutation hypothesis, and 
emphasised the importaiuc of the extinction of forms 
as a fa( tor in evolution 

IVof W J Dakin suggested that biologists wme 
on the threshold of a newv line of stud\ of evolution 
from the physico-c heini( al side lb‘ beluwed that 
the faculty of evolution was as much a charai ter of 
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the organism as irnt,d)dit\ oi rc[)ioduction, .ind 
pointed out th<it natur.d stdecfion \\»is 1'callv' natuial 
elimination, the prodiu fion of iliaractius being 
inherent pioperties. 

Dr. A B Rendle said it was almost imjiossdili' 
to say what ch.u.Kleis wi'O' uselnl oi not, and, in 
Mew of (he limited space acadable, coiisideicd that 
the' multiplication ol gencia ami spiau's in gi'ouudi lead 
juogression was mihki 1\ 

Plot J Stanlcw (i.ndmer .igieisl that evolution 
w.is an inheri'iit {)ioj)eii\' ol piolopl.i'fm, and saiscd 
the (piestion as to wli\ loiins of hie du'd out He 
expiessed ajipioc.iJ ol the mam tlusis of " .\gc and 
\re:i ” 

In i*'pl>, Di f (' W ilhs pointed out tliat there 
j must be some reason foi du' inii(oimit\ of i'\j>i('ssion 
I as gi\en in his st.itislual woik lie acu-iiled llie 
I phiase “ Nalnial Phnnnalioii " instead of “ Natuial 
i Sel('( tioii ” 

I In (oncluding the discussion, riot II H Dixon 
pointed out th.it both " N.iluial Stlectioii ' and 
“ Age and Area " weie essenti.dK tiiiisms, but none 
th(‘ less leipmcd exphut st.il< meiil .md (Imnonstra- 
lion 


Effects of Local Conditions 

''I'' HR metliods used lor (inding the dinnlion m 
^ whuh Hert/ian w'aves .lu' nuident at .i ladio 
station h.i\e now attained a high aiciiiacy, tiu' 
inaxmuim erior Inmig wtII undei one dcgiee It 
docs not follow, howi'ver, that the methods give the 
direition of the sending station to the same .udiraev 
'the wdves send out mav have sutleied lelleelions 
fiom all kinds oi londiidors befoie tiu'y reach the 
receiving station Heiui', ('spcciallv at mghl-lime. 
tlie apfiarcnt direction geiier.dlv diHois very .ijipiei i- 
ably from the true direction .\ prelimmaiv n'jntrt 
oil tins su]))(s t, I onimuiuc.ited by the K'adio KcsimuIi 
lioaid, w.is re.id on Novcunbei 8 to th(‘ Radio section 
ol tile InslituUon ol |{l(’(tru.d R.ngmeers by Mo.ssis 
Sniith-Uose and Jkuiield 1 hev ( lassily ilu' ( ansi's 
of distortion under two heads First, those vvhuli 
.ire v.igiu'lv il.issi'd as night - eltei ts and oci iii 
between sunset .ind siinnso 'ihev .ire sometimes 
.(S laige as 20 , <uid little is known as to tluur lansi' 

! h nee m piaclue ladio diieclion fimlmg is r»“,truted 
to dav-time fhe si'coud c.uisi's of erroi aie those 
due to condiK ting subsl.imis in tlie innnedi.iti' 
ncighbout hood ol the se.nili »oil In one evpen- 
iiKMit .1 tm tal lube <-,0 It long, siunu iiciil.ii in 
( ross-se( tioii, .md bt tndius } It (> in was nsisl 
When th(‘ (oil w.is at a disiaiue of 15 It lioni 
eitlier caul errors Ixa.mie a jipieciabh', and when 
placed 13 It inside the tiilie the ei%oi w.is as gre.il 
as 2(/’ 

ExpcJimenls were also in.ide on bo.iid ship, .is 
radio-direi turn tmding is of gieat value in n.ivigatioii 


on Radio Direction-finding*. 

It was found th.it when the w.ivis came fore and-.ift 
01 athwart th(‘ ship there w.c-, no m rm , but that m 
iiitt'i medi.ite positions the (urois uiue sometimes .as 
gie.it as 22 \s these (Miois aii' a])j)ro\imatel) 
const. int. collections can lx- .ipphcd as in the' use 
ol the* magnetic coinp.iss ( miouslv I'liough it w.is 
found Ih.it iindergiom^d jnet.il woi k m the iii'iglibom- 
hood li.ld .1 V c'l \ /ipjU'C'c l.ible eltei 1 on tiu' .ijip.iient 
clirec.tion of the iiKoinmg w.ives 1 hi' AlicTdi'i'ii 
Dnivc'rsitv direction-tinding station, for ('xample, w.is 
eiectc'd 011 what w.is thought to bc' .1 f.ivouiable 
site I he c'lrors found, liowivii, indu.ited the 
existc'iice of a long strip oT met.il m t lie lu'ighlioiirhood 
111 .1 dc'limtc' diic'ctioii I hi .lulhois mvestigatc'd 
the I ause .md found that .1 sc'w ei 111 t lie iieighhoui hood, 
vvliiih w.is 111 the given dip'ction, w.is su})))orled by 
.1 strip ol stec'l (J It wide, 300 {( long, and 8 ft 
bc'low the .siiil.uc' 

( )v C'l he ,id wne^ .d*M) c.uiscd .tppi ei i.ilile but v ai i.ihle 
c'liors, which llu' .mthois li.uc'd to v.ni.itioiis of tlie 
leli'gi.iph and ti'lephone i iii uits when in use ! hc'\’ 
iiiv c'stig.iti'd the etiom piixliued bv tiiiu'd acii.ds 
.md tic'es fills when d.mip h.ive sm.dl resist. im e, 
.md so the osi ill.il loim set up 111 thiin .illect the 
dm I lion ol the w.ivis V mw ol d.iiuj) tiec'S loinis 
.1 very good condui ting siieeii It w.is iiotued th.it 
• the w.uc's showed ,i teiidem v to move round* l.u go 
conductors ()wiug to v.iii.ible ineti oioloeu ,il condi- 
tion'-. .1 veiv' huge immbeL ol exixiumnV li.id t^) bc' 
ni.ide Ixioie delmite n^sults weie obt.mied file 
.lulhois .ire I'onlinmng (In 11 luvc'stig.ilions 


New X-ray Department at Manchester. 


CIR HUMPlIin’ ROId.RSfON, ptesident of the 
Royal College of I ’hysiciaiis and of the Rontgen 
Society. o])cnc'd on November 18 the new N-rav^ 
depaitment of the Al.m^hi'stii Royal Inliimary, 
which IS probably the most i onipiclely c'lpiippecl 
(Ic'partment of its kind m this conntiv fins has 
been made possible by two sepai.ite gifts of 3000/ , 
01m by Mr Robert McDoiigall and the otliei by an 
anonymous benefactor. 

The occasion cotneided wdth a joint provincial 
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meeting at M.uic hestcr ol the Rontgc'ii Soiiety and 
the hdc'etiollierapc'utK s Section ol llie Rpval Society 
ol Mi'dii me , and .1 i onsnlei.ilile mimlier of mt'inbc'is 
look the oppoituiiitv ol iin.piilmg tIu' new c'ljuip- 
iiK'nl, which has been installed bv Messrs Watson 
and Sons under tlu' dire » turn of Di A J'l B.irclav, 
senior radiologist to the Inhimarv' 

The nc'w dep.it tnic'ut is on the ground-llcxjr, is well 
lighted and ventilated, possesses geneioiis head loom, 
and IS cheerfully dccoiated, all features which aie 
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stressed in the Keonirnendcitions of the X-ray ami 
kaditim I ’KUi'etion ( oinniittee. Indirect liglnin;j: 
js (ni()l(j\ed, tJie ceilinf^'s being piainted with wdute 
eii.inn I 

I liKjiigliout the Innlding Ingli-teiision wiri's are 
aliolislied 1 he\' are replai.ed liy sb^iit .dninnimrn 
liibing, which eliinm.ites bnish discharges ,tnd 
jiKwents the form dirjn of o/cone, now known t<3 lie 
piejiidn lal to the inaltliof the opeiators 

Most of the \ lay bulbs aie contanu'd in boxc's 
w’liK'h are e(i\('ie(l with an adcspiato tlmkiuss of 
shec'^ lead In .iddition, the walls are loated with 
a phistei eontaiiimg a laige .idmixtme ol bamiin 
snljihate, the lesult being a waff gi\ing pioteitnai 
('(piivalent to that ot about H mm ot lead 

t'oolidge tube's and (losc'd-coie high-tension traiis- 
formeisaie tin' oidei of tlu' day, except in tlu' tri at- 
ment di'paitment, w ln'ri' the' e'xistmg induction coils 
lifUe been biought up-1<j-date' 

In the' s( ri'enmg - loom .i Sunn lo K \' \ oil- 
iinmeised ti.insfoimei is installed I lu' ne'W mteiisne' 
d('('p lhera|)V tieatiin'iit ol (.iiue'i is (afeied for b\ 
two sc'par.ite goo,ooo-\ olt on this, eat h of the I w in-t oil 
t\’pe — Olio a Cieiman set with di\’ insulation by 
Matson Stlnu'i't'i, the othei of the oil-immersc il t\pe 
by Newton and NViight 

'Iheie art' a number tel nnusualh elabomte stieen- 
ing-stands and t out lies, a no\el de\ e'ltijmient bt'ing 
the Pottei 15uck\ eoueh, in whith a It'atl gild is 
inseited lietwt'en Hit' patit'iil .intl Iht phtilogiaphic 
plate 'Idle grid, wink' allowing tliret I \ i<i\s Irtim 
the bulb to ]).iss, pieM'iits (In' m.iionU t)f tht' 
seatteieil radi.ititm horn n.nhing Hk' pkite, lo the 
niarketl beiu'ht of tlelimlioii \ spet lal jioilabk* 
X-r.iy ('t|uipmi nt is jno\ith'tl for use m tlu' waitls 
of the htispifal in eases wIu'H' it is in.ith isabk' to 
iiune the' p.itieiit 

The lay-out of tne dt'p.utinent is wt'll-nigh a 
niotlel ol its kiiitl, being air.ingt'il so that tht' woik 
jirogrt'sses .1 iitomat u a ll\' It) its linahtx' Iht' tlav t)f 
i)lnt k-fiainletl walls tor daik rooms is o\ei , nisteatl, 
we rirnl a eli('t'i\ lofty loe'tm whnh tan it'atlih' be 
tlooiled with d.i\'!iglil wht'ii tht' loom is nt)l in use' 
riii'rmtislalit: eonlitd of the tlt'st loping <intl lixing 
solutions, etc, IS pioMilt'd I hert' is also a lull\- 
etimppctl dt'iiionslr.ilion lotnn, so that ekiettirs ami 
students can watch the examinatitm t>l ease's witliout 
tuvm])rnng the wetrk this de-moiistratitm 100 m is 
also [)rt)\’itled with a sleieti imitoigiaph, an ingenious 
instiume'iit wliith auloinatit all\ change's kinlt'rn 
slides by .1 pi ess-button, so tlnel the' leeliin'r is in- 
elepi'iitlemt t)l a laiitein opt rateii 'Idle propeeilitm 
of lnflImar^' jialieuts ie(|niring \-rav exaiumalitin 
is one in li\e, so that busines'- like and onle-rly 
aiiangcmi'iits ,iie \eiy essential 

At‘'the jeniit meeting l^ro) Jatobai'Us of 'Stockholm,* 
I’lof W L Ih-agg .01(1 IVtd A \' I lill, among othe'rs, 
ee)nt,ribnte'd* jj.liH'i s , anti the entiipiise' td the' two 
socK'tit's 111 elepartmg fioni pieieelcnt b\ httklmg a 
meeting in the ])io\ mcc's me t with git at leit al ajijeieei.i- 
lion and support 


University and Educational Intelligence. 

Abi.kiu i,N' — I)i \ W (Iibb has be'e'ii apjitmileil 
to the* ne'W h’ foumlctl Kilgoui than td geolog\ 1 his 
toundatlem is dt'rivc'tl 104111 <i beepiest uneler the will e)f 
the late Dr Ak'xander K'llgtnir of South Donston.t 
supplemented m the will of his son, thioiigh whose- 
dt'ath it has ntnv beTtmie a\ailable In ateonlame 
with the terms of the trust deed, jiinioi ami senior 
scholarships in natural science have- also In-en insli- 
lutetl. Prt)f Gibb, who has an intimate knowledge 
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of the geology ot the north of Scotland, has been in 
chatge of the teac'hiug of the subject since i8e>(i, first 
as a member cjf the staff of the natural histejry depart- 
ment, and since i<)o8 as head of an independeTit 
depaitment of geology. , 'Tdie teaching of the- subject 
m Abt'idecn is associated with the names of fames 
N'uol and Alleym Nicholson 

IVot K W Hobson lias eomjde'tod, during the' 
presi'iit month, his seeoml scrie-s tif Gillord lectuies 
on “ 'I he I )oinam of Xatmal S( K-nce ' In this scries, 
w hu h tom hide s the course, he has ii'\ lew I'd the w hole 
tieki of natmal se lence, and has dealt with its relation 
to geneial thought and to tlu-ism ddie leetiires will 
.ijijee.ir m book lorrn 

la\'i K’i’oor — We understand that Prof id Carey 
IS to lelire at the end ot the present session. Prof. 
Caie\ Is hctuleif the' ele[\iitment eif piuc iiiatJienuitics 
at the rnisersitv, ami was one- eil the ongmal 
piofe'sseers em the tiist stall eif the Pun cisi ty Cedlege, 


I III Stiasbonrg e eii re sponde'iit of the J inics states 
that the' eliplonia ed ektctoi /minu'/s ransa eat the 
I m'eisit\ e)| Stnislioiirg has beem eemfeire'd upon 
Sii J.inu's k'la/ei, aiithoi of " Idic Gokk'n Ikmgh 

Ae e eiRDiNe. to the- Pails e oiiespondc'nt ol tlu' '/daa's', 
the ek'gi ec ol doc loi /au/ra / s < aaia ot the' Dm\ ersit y of 
Pans has bee-ii eonteTied on the tidlowmg Pieit 
Iteirdet, jirotessoi of bacteriology in the I nueisitv ol 
Dnissels , Prol M laigeon, jirote-ssoi ed geologN in the 
t nueisitv (d LaiisaniU' , and Piol V Mu helson, 
pioti'ssoi ol })h\sKs m the' rnueisity of (dmago 

1 )V the 'vill ol *^11 William Sti'veiison Me-vei, High 
( omimssioiH r lor India and iormcrly ( hie'f Secie'taiy 
to ( he' ( lov '-I II me 'lit ol M.nlras, w ho died on ( tetobe-r 10 
last, sums of jooo/ e-ae li aie' beejue athi'd to I'mvi'rsiU’ 
('olk'ge, Loudon, " foi tin- cm oiiiage-menl ol jiio- 
licii'iK \' m l'hu(»j)ean luslorv' and in Ihe- lustori, and 
ge'ogiaphv ol India,” and to the I nivi isit\' ol Madias 

foi promoting the sludv ol histoiv iiml e-eejiiomics ” 

A coxi I Ki’M !■: on the' le'.u'liing ol s( le-nce m schools 
,md ( ollege's, u Im h ow cd its milialion to Miss Wimli ('il 
Smith, pie'sldent ol Hie \ssO( 1 ition of t mveisitv 
Women le<ulu'rs, and its organisation to the' joint 
elloitsof the \sso(iation of S( lencc' 1 e-ac lie'i s anel the 
\ I W '!' , w<is lu'ld on Salurd.u, November 23 , at 
I mve'isitv' ( ollc'ge' During tlu- morning session, 
with M iss Smith m 1 he e ha ir, t lie ' nou- ge-nei .il asjiee ts 
of s(.ieme' t('<ic'linig ,ind the- rda tionshij) bclwecn the' 
woi k in the- si hool.iiid in llu' iimv c'l sitv w eic dist ussed. 
In the opc'iimg rjxijx r Sn W'llliam lildi'ii dealt with 
s( ii'iie e III tlie- si hool ,oid laisi'd a plea foi work ol 
wider and less s|)e'cialiscd t\])C, willi a jilace tor the 
histoiv of the growth ot kiiowledgi' Ills peisonal 
lemmisi eiices .idde'il miicli to the interi'st ot tlie jiajier 
Sn William liavlissaed f’rof j K I’aitmgton both 
exjuessed tlu'nlsi'lves m heat ty’siip|ioi 1 of widei Miige 
in till' si'iem e- work' The last speaket, trom the' point 
of vii'w ot imive-isity woik, i onsidercd th.il the meuc 
s[)cc lalisation was jiuslied m the se hool, the woisc tlie 
lesult l.de'i I he- e ondenmatioii ol spec lalisat ion was 
lontmued in the jiaja rs ol both Miss 1 homas and ol 
Miss Drummond 'I'he Ijist speakei di'alt with the 
pie-pairitioii ed the' student lor the' woik of te'.ie'hing 
se lenre <ind de'ploied the te'iidency to spe'e lalisc- too 
e-arly at the univeisity , she* coiisideied the e on- 
elitions of the liurnham scales enhanced this 1 'he 
afternejoii session included a jiajx'r ujion the teaching 
of Iiiology !)>’ Mr. A. (f 'Fanslt^y, ami pape-rs ujKin 
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schcTiU's ol work 111 pliysics and nature study by Miss 
Lees and Mr. J.after respectively The diitv nf the 
school to instruct future citi/eiis re^ardiiift the 
fuintions of their own bodies was raised bv siweral 
speakc'vs Diinnfj; tlie da\^ throuf^li the kindness ot 
tlie colk'f^c authorities, thcic u.is an oppoitiinit\ to 
visit the l.iboiatones, whu h was f^K'allx ap]!! I'cia ted 
1)\ the nieinltei'i of the w ell-atti-nded (oiileieiKe 


Thk C/it'Uiik(’y of September 2S publishci 

particulars <is to the mindier ot students in (Fennau 
imi\ (‘isitu^s The total inimber h.ul nu leased Iroiu 
.|0,ooo to bo, 000 at till' outbieak ot war \t the (mkI 
■ot the w,ir the numbci wms oo.ooo, and in the suinmei 
ot ipji it was 87,1 17 At ])resen1 it is 82,<)().S llie 
I'ei hnisclieii 1 locliscinilen had 1 j.ono students bi'lore 
the war, m lo-o they liad 22, <170. and last wnitir 
23,5Sb The division into taculties has undei}.toue 
chanttes , tlie warnings ol ovenrowdni}; in some 
IfKIiHics li.ive laid some (dtect but the slieain ol 
Miperiluous students has mainly biam diveited into 
other faculties, which au' also now hopelcssh o\ei- 
crowded The following (oinpaiison is with 

pre-wai conditions . 


luculty 

lA’an}^(>hcal '1 lieology 
Catholic Theology 
Ja'R.'il Scieiue 
Medicine 
].)( ulistiy 

Plulosoph\ ,ii)d Philology , 
Matlieuialu's and Aatiiial Si u nces 
J’liannai \ 

National haoiioniv 
I'orcstiy 


i()ii i'>j* 



'l.Sjo lo.s^l 
io,o|.S Is. 110 
070 (,M)7 

Il.joo 12 .s:^ 
M2 <1,2-,/ 
1,100 1,11: 

M'/M 

|.,0 


1 


'J'lie following ndei to technu.il students 


riniiltv 0)1 1 

Auliitfilme 2 .i<h 

( onsti IK tioiial taigineeinig -.7''7 

Mf'ch.inual haigiiK ciiiig s.ii8 

Idee IrotethiiK s . l , <07 

'Matin iiiatii s and Natui al Si lein ( s i. 5 || 

Mining iUid Mi t.dlnigy 370 

Naval Idiginei iiiig 2 \ 1 

(leneral . luj 


It is tuithei stated that tin- picsciit d.i\ '■ 
does not t('Tid to the same e\t< nt as betoo' the 
study m the large cities 


l.Si 1 

U P I 



h, ts 

1,2 u 
V'-) 

diident 
war to 


I III 111 the um\ I'l'sit les ot KTissi.i to da\ is d('- 
su'ibed b\ llaiold (fiIisoii, (Tin I \dmmislia lor, 
Intern.itioiial I nmisity Kcliel m Russia, m .1 bind 
note I Ululated toi the piiijiosi' ot obi. lining liiilher 
help lor then piotessms and tiailnis \\TuIe*j 
conditions 111 Moscow' and retrogi.iTl aie s.iid lo h.ive 
imprmed m.iteiiall)' duimg the [i.i-.t year, they .iie 
still deploialile in the ]no\ lines I’lolessois .iiid 
teaclu'is have bi en leieivmg liom I he (loviinment 
food p.ickels (.uademu.il but il is doiibtliil 

whether this siipph',*madei|u*ite and iiK'giil.ii dining 
th(' summer, will not I’e.vse altogi thei (biimg tin 
wint(‘r In addilnai thes leieive. but not Kgulaily, 
pay on a ^cale siilluient (0 piovnie lood (milkd 
giiiel with sunllowei oil, soup iinide tioni silt lisli, 
and potatoes liied 111 oil) lor .ibout om* wnK pm 
month All clothing they < ould jH.ssibly do wilhoul 
during the siimiuei is s.lid to li.ive been sold \s 
for liousing, it IS seldom th.it a juotessor's hiniily* 
has more than two rooms to Ini' in and veiy li(M|uently 
they have only one, wliile in .some univ (‘isities the 
professors live in their lec ture-iooms 01 kiboratoru's. 
It IS astonishing |hal under such conditions work 
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ot any value can be done, but we are .issiiied Ih.il 
not merely is <1 lespect.ible standard# ol uisliiution 
m.imlaiiied but valuable lesi'arch work has been 
done. An ajijieal by the I uiveisities (oinmittee ol 
tlu' Impeiial W'ai Reiit'J bTind issued m Septembei 
i.ist met with .in inmiidiale .ind geiimoiis lesjionse, 
but much moll- is iieedid uigeiitb mone\ . gilts in 
kind ol lood, clothmg, ,iud ilothmg lu.iteiiil, books, 
seieiitilii joiirn.ds, .md labiuatoi\ ei|mpmenl bull 
p.iiluul.iis c.in bi obt. lined liom Miss Ired.ili', 
Oig.inising .Seuetaiv ol the ( oiiiiiul lee, (lenei.il 
tuiildings, Mduyili, 1 oiidoii, lo whom cli('i|ues 
made p.i\.ible to the lion ( t i il I’.aimg should .ilso 
be Sint. • 

1 III. ( oil licit of till l.e.igiii ot N.itioiis has .ippioced 
.ind publishc'd a lepoit on ' 1 he loiidition ol m 
telleitu.d life 111 \ustn.i." spi < i.illv piepaied b\ Plot 
di' lu'vnold, of the I ni\eisii\ ol Peine, during the 
inonth ot August It desiiibis .1 stiiiggle lor (-\ist- 
encei.inied on m uo iimst.ini i sot iiu u-.ismg diliiciiltv' 
wliK'h thre, ill'll to ovei whelm loinplitely Aiistn.ins 
who are dependent lot tin 11 me, ms ol livelihood on 
intelleilu.d wink " I he wmtii ol 1022 -lo2^ will 
without <1 doubt be deilsoe ” | he riuvi-isily of 

Xiinna is ,il pnscnt s.ixid fioin h.ivmg lo ilose its 
doois b\ .1 (loveinmeiil subsidy ol 1000 million 
iiovvns (the pun h.ismg powei o| whuh is about one- 
tweiitielh pail ol I he siibsidv it w.is leieivmg betoie 
the wai ), but all pi.u t u .d si n iit ilu w 01 k has bei oine 
mipo'.sible owing to l.u k ol iunds loi the piinhasi' 
ol essenli.il leiiuisiti s I he I Tiiv msities id ( d.i/ ,md 
Imisbiiuk .md othei iiistilulion'. ol lilghei edui.itioii 
.iri' m a smiil.ii 01 woise plight liiiislniuk toinierh 
.itti.iitid maiiv loll ign sliidi Ills, but last year none 
1 Mejil \usin.ins ,itli^ni|i d, .ind then is i.dk of i losing, 
it not the wholi umvirsitv, at least the si hool ol 
inedii me Xi.uh mics .md siientilii soucties com 
tiniie to meet but .iie un.ible to publish lepoils exci'pt 
when, ,is Ol I .isioil.i ll\ li.tppeiis, ,1 loieigii [i.ition pio- 
\ides binds toi the luiinosi- I he monthiv s,d.ii\'ot 
.1 nmvcisiis luolissoi 1 * on ,ni .1 v m age .ibout enough 
to liv e on loi I w I nt \ d.iv s, .1 nd he in.i \ lei ei\ e student s’ 
lees up to .1 sixth id Ins s.d.iiv I ei lines go on 111 
\jiim.i up to 10 I- M tp eli.ible stlldi Ills to (-am 
mone\ bv III. mil. il woik (tlu oiiK kind th.it is well 
jiaid) dining tin d.iv In the t n i iimslanci-s it is 
siirpiisiiig 1li.it l.isf yi.ii tlu- ITiiveisitv ol VTcniia sldl 
had ne.iily io,ooo students 

In “lloiiK- Icionomiis m Rm.il Si hooks ” and 
‘ Modetii lopnpmeiit lor due le.u her Si hools " 
(Home Icconoiniis iiiiiil.n m -dd Rmal School 
le.illet y, 1022. ol Hie Piin.iu ol IT lin .it ion, W.ish- 
mgtoii) .1 prominent jil.u e is givui to the junnisiim 
ol hot luiii li for Hie ])upils It h.is been ioimd that 
in sill h siliools the most s,i I islai toiiv method of 
imp.nling .1 knowledge ot iooiP and household 
s.mit.ilion and iiuuli.itmg iigiM health h.ibits is m 
i-unieMoii with the jin iiai.ition and serv u i- by gioups 
ol I hildieii ot a hot liiiii h loi the whole school It 
IS I I, limed tli.it the time t.iken Iroin Hu legular 
sihoil woik is not mole 1 h.m ten imniiles daily , and 
th.it Hie beiielii i.il phv'Ui.il i Itn Is id the hoi food 
itsi'lt, and the iiioi.d cilet t ol tlie i o-opi-r.itiv e sot i.d 
.utivitV involved, have bei n \ii\ inpiked It is 
lec i.%nmeiidet| th.it the instiiK tioii iii home eciinomu s 
should be u lated to the geogiaphy, .inttimetii , and 
phvsiology lessons In " Keorg.mi/ation of Home 
I'conomics 111 Seiondaiy Si hools ” (Pulletm 5, 1022) 
it IS stated that the most satisfaitoiy and ecoiiomual 
management of the school lunch in .mv school, huge 
or small, is att.uned by placmg it undei the direction 
of tlie head ot the home economics dep.irtment 
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Calen<dar of Industrial Pioneers. 

December 3, 1863. John Watkins Brett died.—A 
l)i(MK(i (d submaiiiK' telegraphy, P.rctt ol)tanu‘d 
])M mission in iH|7 liom Louis l^Julippc to est.iblisli 
(onncMon by uiblc bclwctm Ibigl.iml and Fiance, a 
pfojcit wliicii was liisl carru'd out in 1850 

December 4, 1804. Philippe Le Bon died. In 

I’ltince, Le Hon is K'gardcd as tli(‘ invcntoi ol lighting 
by gas I'.diK^ated toi tlie (io\ (Miiinc nt siiMie, 111 
I 7«14 'lie became a jnohssoi m Hk- i^ok- dos i’onts 
et (diauss6es 'J'liiee yt.us latei lie was able to light 
his lioiise at Ihiidiay hy the dHlilblion ot wood, and 
ill he was gi.inti'd a ])atcnl On Dcieiiibi'i 4, 

iSoj, he was loiiiul 111 tli(‘ ( hainjis-l.ly sei's muKkred 
by an iinknowm hand 

December 6, 1777. Johann Andreas Cramer died. 
Regarded as the gnatcsl assay it of his time, ( ramei 
was born in OiK'dhidnii g 111 1710, taught ass<iying in 
Leyden and London, and atterwaids wms cornu illor 
oi mines and iiielalhirgy at Hlankimbiiig I (is 
" I tocimasi.i ” was pnblislu'd 111 i75() and his 

“ h'lemeiit.i Aitis Doiimastua' ” in 17^1 

December 6, 1892. Werner von Siemens died. — 
J he eldest ot the lamoiis Sumums biothers, Wimikm' 
Siemens was born at l-enlhe, llanovei. on Deceinber 
I i8i(), and in iSpS liLCaiiu* .in .iitillery oHicer 
1 )istmgmshed tor liis siuntilic .it t.iinmeiils. w'lth 
Jolm (I-eorg fbdske (i .Sr |-i .Spo) lie lonnded m 1.8^7 
the him oi Siemens <md H.dske at Ik'rhn, .and the 
tollowing ve.ir witli lliml\ l.iid tlie tiist telegraph 
line m ('lerm.inv He m.ide m.iny discox mu's m 
ek'ctruity, 111 i.Sbo g.i\e h.dt a million ni.iiks lor the 
loundmg ot .in Impeiial Institute ol 'reihnology ,md 
Pliysics, and in 1 w.is cmiiob' al 

December 7, 1880. Henry R Worthington died, - 
The origin.d iiueiitor oi the direi t-ac ting ste.im 
pump, ot winch many thous.inds ot c.inous type's aie 
ni.iniilactuicd <1111111. dly, Worthington took Out his 
first patent m i.S| 1, <md in toiinded the Woithing- 
ton Ilydraiilu \\ 01 ks ot New Oirk, w'hich Ix'cainetlie 
leading establishment foi the coiistruetion ot stc'.ini- 
inimpmg iii.ulmu'iv 111 tlu' Lnited Stales 

December 7, 1894. Ferdinand Viscomte de Lesseps 
died, 'file oiigm.itoi .iiid constiiutor ol tlu' Sue/ 
C.inal, one ot the gie.it (mginecOng woi ks of last 
centuiy, de Icsscps was boin .it \eis.iilles m 1805, 
and at the age ot twaritv joined the Prench dijiloniatu 
senico \moiig otlu'r jil.uis Ik* scrvial at ( .iiro 
and Alexandii.i ( )bl. lining .1 com ('ssioii from S.tid 
I’ash.i 111 1851, host. 11 led thei.in.din 1858. .ixessel 
ol 80 tons jiassc'd tioin the M( ditei i.nie.m to tlu' Red 
Se.i 111 TeS07, and on N'o\embei 17. i8()<), Hie lanal 
w.is lormally opeiieii A lolossal st.itiie of de 
1 essc'jis st.iiuts at Poit Said ] )r Lesseps also 
l.iimrlicd th(' s( hetiK' tor the P.mam.i (’anal, .ind 
when <in old m.in of ('ighty - mght w.is with the 
othei dir('( tors toimd giiiltv ol niism.m.igement and 
seiitem ('d to .1 teiniol impi isonim nt, winch, howawer, 

w.is fiot eiiloiced 

December 8, 1870. Thomas Brassey died. — \t .1 
jKTiod when r.ulw.iy-, wire hist i oimng into exleiisu l 
iisi', l’)iMss(‘\ with N.iiious jiiitiuis i. lined out some 
hmidicds ol inijunt.iiil c'uti.uts im hiding I'ailw.iys 
ill Jaigl.iiuf, J'l.ime, dl.ily, Can. id. 1, Xusfi.iha, 
Argcntme, and Indi.i 

December 9, 1814. Joseph Bramah died K'nown 
for his invention of .1 s.ifctv lock, .1 beer engine, the 
hydr.iiihe jiri'ss, .ind .1 maclune lor lumdienng .ind 
dating b.inknotes, Hr.im.ih w'as a n.itive of Vork- 
.shire, but for many ye.irs was one of the leading 
meelianieians m London. E. C. S. 
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Societies and Academies. 

London. 

Linnean Society, November 2. — Dr. A. Smith 
Woodward, president, im the chair. — A. B. Rendle : 
Iwirly specimens of tlie dahlia and ehry'santhemum 
from the lianksi.in Herbarium. — J S Huxley : The 
courtship of birds — B Davdon Jackson: The use 
of the n.imc Foisfera or Forsteria. Both names were 
used hy Linnc on .1 sheet in his hcrbanuni with his 
note 1‘0'i/eya vaguiali<i on a sheet which lormerly 
h.icl a gr.iss-like plant glued iijion it and therefore 
W.IS w'lclely sepi.i rated Jiom the Stydidiaceous genus 
winch at the present day bears the name F'orstcra. 

Aristotelian Society, November (> — Prot A N. 
WlnlcluMcl, president, in tlie chair A N. Whitehead : 
Unilorniity .ind contingency (i)rcsidenti.d address) 
Our aw.iroricss of Natiiie consists ot the projection of 
sense-objects into a sjiatio-temj’ior.il eontmuiiin either 
witlun 01 without 0111 bodies But " projection ” 
implies a sensoriimi winch is the origin ot piojection 
'this scnsoiium is within onr bodies, and each sense- 
object can be dcsciibed as loi.itcd in any region of 
sji.ice-timc only by reference to a jiartic'nlar simul- 
taneous location of .i bodily .sensonmn The jwoccss 
ol jirojcM turn consists in onr aw^aicness of an iiicdiu ible 
many -termed iclalion bidwi'cn the scnse-objcct m 
question, till' bodily sensoriuni, and tlii' sji.'icc-tirnc 
continuum, and it also leijmrcs oiu awareness of 
lli.it (ontiniuim as stratified into kiyans of simul- 
t.aneily, tlu' tcmjioial thickness of W'lncli depends on 
the sjiecioiis jiresent II this .uconnt of Natme be 
at(C])led, then sji.uc-limc must be imiloim, tor <iny 
part of it settles tlu' silienie of icl.itions foi tlu' wdiolc 
iirespei ti\(' ol the ji.irtiiiilar mode in which any 
othci p.irt of it, in the futiiie or the jiast or elscwlu're 
in sjiacc, may (‘.\hibit the mgicssion of sense-olijects 
.\((orclingly , the scheme ot lelatioiis must be e.\- 
Inbitcd witli <1 systi'iii.itic iniifoimity We h.ivc here 
the jn iiiiaiy gioimd of mnformify m N.itnre 

Mineralogical Society, Novi'iubcr 7 (annivcrsaiy 
meeting) -Dr A Hutchinson, jircsident, m tlu* 
cli.nr W' A Richardson Tlu' treqiieney-distribu- 
tion of Igneous nx ks in relation to jietrogenu theories. 
The disfnbution ot igneous locks shows a sejwiation 
into two piimaiy' tyjx'^, jirobably loncsponding to 
two jinm.uy eailli sludls, which li.i\c originated 
under (sirlv jdanet.iiy conditions All other rocks 
aic norm.dlv di'^tnbuted about the two juim.iiies, 
and the jirob.ible e.inse oi siu h a distribution is 
fractional c lyst.dhs.ition The frcqiicney-disfrilni- 
tion likelv to lesiilL from diifeicnt lu-lrogcnic j)iocesse.s 
IS e\.iinmcd and discussed Miss I L Knaggs 

'J'he ( oTincxion between i ry st.d sti uctiiri' and chemie.il 
constitution ol eaiibon compounds In certain simple 
substitution jirodiicls ol meth.inc, the (lystal sym- 
metiy m.iy be predicted Jrom the known ' eonligiiia- 
tion ol the iIk'hikmI molecule The symnietr\' of a 
molecule ol the tvjie (fXi is that of a regular letr.i- 
hedron, X being ('itheia.i imn'.ik'Ut .itom or a grouj) 
of .ilonis, winch does not ’destroy the tiigon.il 
symmetry about the boi'ids from the centi.il eaibon 
atom C'omjioimds oJ this fvjie eiysfalhse m the 
cubic' s\st<'m ('ompoiinds m winch X is a moie 
complex gioiij), but siillieiently symmctric.il bj main- 
l.im tetragon.il symiiieliy, cryst.ilhsc in the tetra- 
gonal system, most trcq^ncntly in the liolohcdral 
(lass, in whicli case the crystal is considered to be 
built 11]) ot cells each containing eight molecules. 
Moleiules of the type ('X^Y have one axis of trigonal 
symmietry, and this symmetry is preserved in the 
ciystal, except when X is hydrogen. Tlie ortlio- 
ihombic symmetry of molecule.s‘ of the type CXaV, 
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IS maintained in the crystal — Dr G d' Prior The 
ineteoru' iron of ^vaiee Kloof, ('ape PioMiiee, and 
the imdeonc stone of Leeuwfontem, 1 ‘retoria, South 
Africa 'I'he meteoric iron, of winch a mass ol <)j 
hf,Mii was found at Ivaiee^ Kloof, is a loaise octa- 
hediite coiitaininf; 8 j; per eiait nickel . the Leeiiw- 
tontc'in meteora stone ol 4 {k) pm whuh till on 
Jiim' ’I, 1012, is ,m mtermcdiatiM hondi lie 

Zoological Society, Koxeinhei 7- I’lol h' \V 
Mai ih-idc, Mce-inesident, 111 the I Iiair (' S Elton 
'I'lie (oloiirs ol wali‘1 niiti's l<] li Poulton ( oni- 

mi'iisali'jm amonq (, nisi, uea \n an omit o) e\- 
])erim('nis londuited ,il the I ahoi.itor'^ ol the 
iMaiine J liolo^n ,il \ssot i.ituui. I'Kmouth. m 1800, 
showmp lomniens.ihsin max lie bi'iii'lu i.il to ( 1 nst.n (M 
- ('i M Vevers Niiiiatode ji.oasiti's ot mammals 
from the Zoolopn .d Souetv j Kaye \ev\ 

bpei K's of riinniad motlis ( h Sonntag ( )n tin 
nuolopy .111(1 cl.issifiialion ot tin womli.il. koal.i, 
and ph.il.iiipers - I' (i Boulenger DeM.iiplion ot 
a new luard ol the pen us ('Iiakides, I lom t hi' ( Kimbia, 
lump in tile Soiietv’s (i.iidcn^ 

Geological Society, Xoxembei 8 - Prol \ ( 

Sew.ird, ])iesident, m the ih.nr- lx D Oldham 

'flic e,irtlii|iiake ol Vngust 7, 1805. m Noilheiii 
ltal\ 1 Ins eaithipiake, allhonph iioxxlieie moie tliaii 
a Ictblc shoilx, xx.is lelt oxii an .iie.i measminp about 
if)0 mills aiross .iiid (oxiiim' somi' 15,000 to 20,000 
s(|n.ir( iniles in Loiiili.iiiK' .md I iiscaiix llieie is 
no indii.ilioii ol .1 eeiili.il .irc'.i ot pn'ati'-t mteiisilx , 
rcpoits indii.itinp ,ui intensil\ ol IN' (Meiialli s(,ile) 
are s( attered oxer the xvhole aiea, .mil lepoits ol 
sounds .ind ol iiotne.ibli xertii il moximent aie 
simikiily ilistiibnteil I he n.itme ot the distni b.iin c 
w.is akin to th.it 111 the ontei paits ol the seismii 
aie.i ot piiat eai tlnjiiaki's 'I'he dejitli of the ultimate 
01 igm ot the Laithpiiake must h.ixe been ol the older 
ol 100 mill's or mole Iv 1 ) Oldham 1 he P.nmr 
eail]i(|n.ike on [''cbiinux 18, loir 1 his e.ii t h(|ii,i ke 
was lelt oxer an aiea ol aliont 250 miles in dniiiii'lei , 
tlie lepioii inilndid l)v the N'lll' lx’ I' isoseist 
iniasniLil about (o miles aiioss ()\('r the pn.itcr 
j).irt ot this au.i desliiulion w.is I'xtieme, .mil the 
Jiillsides wne seamed with kindslips Nllm dunks 
well' leeoided, [iioxidinp Initliei exidi'iice lh.it the 
('art h(|ii.il<e liad its onpm at .1 eonsidnable depth 
below the suit, lie 'I’he pie, it kindshii, thon.ph 

d ‘teiimiU'd by, .md not detenmimip the e.n tlnpi.ike, 
as h. is been tlionght 111 1 he ji.ist m.i\ h.ix e mllnem i d 
tile distant scismogr.inis b\ set Imp uji snrl.n e w.ixis 
wdiiih, sn[K I imposed on those ihieitlx dm to the 
('.irthipi.dsc, m.ix .icionnt hu the nnnsn.d si/c ol the 
lonp (or sin I II e-(* xx.ixes, .is loniji.ired xxilli thi' 
prelimin.irx tieiiiois — !■' Dixey 1 he peolopx ol Sien.i 
Leone Nbon t h.dt ot 1 he 1 ’1 otei toi ,1 te ol bii 1 1 .1 1 >e()iie , 
is composed ot pot. ish-be. limp pi.iiwtes .mil pi. mile- 
pneissis, while the lem.immp mas .lie (K(u|)ie(l 
cipiallx bx' oldei si lusts .md pneissis .md the .on n nt 
scdmiiiitarv Ixokell Ixixei Senes 1 he older sihmls 
and pneisses, im Indiiip .i i h.ii noi kitii series siiml.ir 
to th.d ot the Ixory (o.ist, •(■present <1 comple\ ol 
liiphb niet.miorphos*('d seiliim nt.uy .md ipiiions 
rocks file Kokell Ix’ixii Vii m s h is ,i loxxir con 
ploiiiciatic dixisioii th.il lests mu onloi m.iblx upon 
the cryst.dhne oaks 'I lie loiks oL the sines .m' 
iisnalh milch distnibed, ,ind shoxx exii'y pi.id.dion 
from slipht di lorni.i tioii to intense dxn.imu met.o 
11101 })hisni 1 he sontheni,m.irpin ot the pie.it senes 
ot hori/ont.d s.mikstones ol Idem h (bmu.i lonns, ^ 
near the Niiplo-ideneh bound. irx' ot the Idotei toi .de, 
tlie S.iioni.i Scaip, .md thus the torm.ition within the 
riotcctor.ite beais the 11. one Saioma Scaip Senes 
It rests .dike xxnth striking unconloimit\ upon the 
Kokell River Semes Vnd the ciystalhne rocks. 
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Association of Economic Biologists, Noxeinbei 10 
- lx S Russell 'I'he xxoik o( the Iniieiies l.iboi.i 
tou ,it Loxxestolt I he m.un t.isk ol the past two 
yeais ot tin I .ibomtoix .md lese.inh shi]) t/co/pi’ 
/i/zp// h.is been the xxoikinp mil ol the hie histoix 
.md tooil '^upiilx ol (lit. an ecoiioinu lislies In 

\ estip.itioiis on jd.m e 111 llie \oitli Si.i h.ixe shoxxn 
th.it thill ,iie nioie pi. me lli.m bitoi.' .md thix 

weie m.iikidlx l.iipei ,md olihi lli.iu ilii' pie-xxai 
plane 111 iiimiMoii with I'd .iiiil lienmp 111 
\ t ^tip.diom .1 ipi.mtit.iiixo iiidx >«l the bottom 
1.11111.1, c.inuil out bx IVleiMiis method on .m 
.iie.i ot tin 1 loppei I’., ink, ■-liowed tli.d the lood 

snpplx W.IS XI I X 'p.iti h\ I.iipe pdilies ot Miuha 
'•'ihli uiii ,ilii , xxliiih Is ,1 pi. me lood, were 

loimd I he l.iim.i bi ioiipi d piiier.illx to the Neiiiis 
lommimitx, with .1 tiiidiiim to deep \ eniis In- 
X eslip.itions ot the i.iilx st.ipis ot the lienmp led to 
se.iiilmip loi sp.iwmnp .iie.i. I s, Ini poinleis h.ixe 
belli the i.iIiIii't ol sp.i w n-poi p. d h.idiloik.. I.indid 
on till h..isl ( o.isi l.iix.d ,ind post l.iix.d toiiiis 
were s(ini(_d ( liiellx bx iiMim tin I’eteiseii xonnp 
lO'h li.ixxl I hue is .1 sp.iwimn; I’lound oil the 
I im ohishue i o.isl , md ot In i . oil I he Xm 1 Immbei kind 
lo.id, on the \\ edpi ol tin I’oppei, .md ill the 
Sonlhini I’liplit, ( ti \l ,in i.olx sl.ipe \onnp 
In limp loiuinti.ili in iiisIioh xx.deis .mil go in 
''ho.ds, whuh ( 0111 pill .d< s ipi.ml d 1 1 ix e mx estip.i I loiis 
1 he l.iiliiK ol list \i.ii s In lime lisliux on the L 
(o.ist ol l•'npl.m(l is Ihonphl to bi lelatc'd to an 
.ibnonn.d mlliix ol Nil, min xxdii into the X Se.i 
( om oimt.mt lx , i h.mpes oiuimd m temper.d me, 
s.dimty. .md pl.inkton l.imni Nux xonnp hiiiinp,, 
ixin belore tin \olk s.u is .dooibid, pielei Rseiido- 
( .il.miis ,is food , ,1 l.ilei -.1 ip'i t.dii s li'iiiom, and 

In limp ol whitib.nt si/e Like Lnixliinoi.i S h 
Hanner 1 he pn si nt * pout ion ol the wh.dmp m- 
diisti \ 

Linnean Society, .Xoxunbii it) Dr A Smith 

W’oodxx ,11 (1 , piesideilt, m the i h.m \ ) Wilmott 

Ouht^ /uliloliit. I mn (irt.iish on Inst bom the Isl.md 
ol Ol.iiiil, Swedin, obi, lined bom the sl.ition m 

w Im h It W.IS lomid b\ I mii.eiis 111 17(1 (> l({/t j(>/ii( , 

I , I 75 L w.is .1 peiiei.d n.inie loi in.iish orihids, bid 
111 1755 this name xx.is limfted xxilhoni x.ineties, ,md 
sep.ir.ited tioin (i mianidUi .md (I s(n)ihi{( i lui 

I he di.ipiiosu is pi’nei.d, .ind loiiiis lioin I 11111, eiis's 
.11 bile m Nit I ps.d 1710, wheie it .iiiiilns ni.imlx 
to niispot li d li .IX ed pi, mis I mn.cns, iilenmp to 
0 Adz/e/m m 1755, s.ixs th.d tlie li.ixi's .iri' sliphth 
spotted 'I'liis 111, IX iclu to the dei .i\ spots on tlie 
|il.ml m hm luib.iimm, 01 to tin h\bnd loniis xxilh 
s|M)|lc'(l le.ixes xxliich on nr xxinie O f.it'Hit Lssa 
.md Dichii/dlii oil III topelher 1 N Sprague 
Iwmdi.ixis .md othei .ibiionn.dil u s m the ciUimioii 
.ish, /'/a uzzns c ii'c/s'/m' Speimiiii weie show n xvitli 
l.isii.iled stems, biid-x ,111 it nni , n i es^oi \ le. diets, 
(oilllneiit le. diets, t x\ m-li .ix es .1 ml tniilet^, .dill fithci 
.ibiioi m.ddies Ixxmnmp is pjob.iblx i.iiised bx^ 
hx [»u liophx ( omplete 01 p.iiti.il sni'pression ot 
one II ,d ol ,i p.iii doc"> not iieiess.iidx distmln the 
oppo^iti -del nss.iti pin Ilota\x 

Faiaday Society, Xoxembei 20 - Su Robi'rt 

Kobutjon, piesideilt, m the i li.iii -I M Lowry, 
Ini I .miok I nl.d lonis.dion 1 he nil lodiii^lion ol I'lei- 
tionic' loimnl.e b.isc-d on tin tin 01 x ol octets has 
in.iile it nccess.dy to po-,tnVdi ,i loiulition of inti.i- 
moli'i id.ir loiiis.itioii 111 .1 l.iipi nnmbirol lonijioimds 
where the ih.iipes on the nm lei .iie not b. danced bx 
the enxelopiiip elections St.ibdilx’ m o\y-.icids 
depends on the picseiue ot a positixe rh.irpe on the 
ccntial .itom ot tin ion 'I lus .dso inue.isis the 
strength ot the .u id A m.iMimim ol st.ibdity .md 
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of strength is icachcd in acids containing four atoms 
of oxygen lon^jd tile central atom of the ion — C' J. 
Smith : On the viscosity and molecular dimensions 
of hydrogen selenidc Attention has recently been 
(incited to the relations which exist between the 
inolecidar dimensions of those gaseous hydrides which 
have the same molecular number In the senes 
krypton, hydrogen bromide, hydrogen selenule, and 
arsine there were no dabi lor hydrogen selenide. 

1 wo factors arc lua ess.ary lor tlu* pioj)er estimation 
ol dimensions /)! a gas(‘ous rnolecaile, n.imely, the 
(oelliclcnt of vdscosity, .ind its rate of v'aiiation with 
temjieratiiK'. 'J'hc visiaisity of hydrogen s(‘lenide at 
atmospheric tempeialure has Ix'cii measiin'd, Init 
the almost comphde dccomposilion ol the g.is at 
steam tcmperatiiie has jnevented any Inistvvoilhy 
experimented dcdcrmmation ol the tem])oiatiire vsiiia- 
tion being m<idc 'I'hc inimi'rK.d k'suUs obtained 
(onhrrn the siip])osi(ion lh.it tlu' gtiseoiis molKiiles 
HJfr, IhSe, and Asll, liave a .ential .ilom wliK h 
resmnbles an atom ol kiypton, .ind that IIk' increase 
in A m p.ussing along tiu' suu's is to be atliibiited to 
the hydrogen nuclei wliicli 1 m\i' liccome attadied to 
the central atom As tlu’ hydrogen atoms m the 
molecule multiply, the distaiue ol each hydiogi'ii 
nucleus from tlie (('iitie ol the moka nie iiuieascs 
more and more ia])idly - W J< (r Atkins The 
hydrogen concentration ot natiir.d waleis and some 
etching re.igents m relation to action ol metals 
The results obtained arc siimimiriscd .is follows 
Natund wateis an* usually between /dh) and />Hy 3, 
unless when rendered more .nid by oxid.ilion of 
siilpliur from pyrites or by metallu salts Itog pools 
may" lie as acid as />H5 Idiolosyntlu'sis iiilkmsi's 
the /TI value. Ferrous salts in solution beiome mon' 
acid on standing, with pnx i])it.ttion of feme hydroxide. 
The latter is ccamplctely inePijftbited beloie ferrous 
hydioxide, as the .solution is made ])rogicssiv('ly' 
mc'irc alkaline hA’cn at pUj i the piei ipitation (if 
lerrous hydroxide is incomplete Hence .1 trace of 
acid suffices to attack iron, and the hydioxid(‘ 
piodnccd through hy’drolysts is oxidised and pre- 
cipitated The hyxliolysis ('(pnlibrium is thcieby 
upset and acid is legcneratcd Butler mixtnn's anci 
acids of relatively low hydiogim ion ( onceiitration 
might be used as etching a|.^enls. 

Camhridgl ‘ 

Philosophical Society, Oitober 30 Prof A. (' 
Seward, prc.sident, in the chan — If Hartridge and 
F. J W. Roughton : Pcterminations of the vekacity 
with winch carbon monoxide displaces oxygen fnan 
its combination with the blood pigment h.emoglobm 
The velocity of the reaction, winch is considerable, 
was ntpasured by utilising the fact that light disjdaces 
the system from e(piihbrium by reducing the amount 
of the carban monoxide liamu^globm m a solution 
of li3jmoglobm containing oxygen and carbon mon- 
oxide. The relationship between the amounts of the 
oxy- and carbon iiionoxulc h.emoglobin at any 
mompnt was determined by the reversion spectro- 
scope, which makes use of the fact that tlic wave- 
length of the a band ol I lie mixed pigment varies 
with tlic relative com cnlration of the pigments. 
Two methods of measuring the velocity ot reaction 
were employed {a) The solution was cailsed to 
flow ti^^bulently from a glass tube exposed to *light, 
down a second glass liib^ in the dark In fhis tube 
the ecpiilibnnm returned to its " dark " position, and 
from the rate of flow mcasiirerncnts by the spectro- 
scope give the relative amounts of oxy- and carbon 
monoxide liaemoglobiii at any" moment {b) Tlie 
solution remained in one vessel, the exposure to 
light being suddenly cut off, and the time measured 
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with a chronometer for the relationship between the 
oxy- and carbon monoxide haimo'^lobm to reach a 
definite value as shown by the spectroscope. Velocity 
constants were calculated, assuming the reaction to 
be expressible by a simp^g chemical eiiuation The 
temperature coefficients calculated from the results 
obtained at other temperatures agree closely", the 
mean value being 2-5 These results fit in with the 
view that the combinations of oxygtm and carbon 
monoxide witli h.emoglobin arc of a simple chemical 
iiatuic — (i H Hardy and J K. Littlewood . Some 
problems ol Diophantmc approxima tion — J. Chadwick 
and C P Ellis A preliminary investigation of tlic 
intensity distiibiition m tlic /^-r.iy spectra ol radium 
Z)’ and (' — C G Darwin .111(1 R 11 Fowler: Parti- 
tion functions lor temper. itiire radiation and the 
mteinal imcigy of a erystalliiK' solid — J F Littlewood 
and K Milne On an miegral (api.ition. — F. V. 
Appleton; The aiitomatu sy nchromsafion ot triode 
oscillatois — P L Kapitza Rote on th(“ curved 
tracks ot /t-paitu l('s - (f T Walker. Meteorology 
and the non-ll.iiiping flight ot tiopical birds —Major 
P \. MacMahon 1 he algcbi.'i of sy mmetne functions. 

Pum IN 

Royal Irish Academy, No\cmbci 13 - -Prof. Sydney 
\'()img, piesident, m tlie chair- S. Young A note 
on .i/coti()|)i( mixtures. It is now possible to jncdict, 
citluT with ceiTamly or with ((jnsiderablc confidence, 
whelher an alcohol ol flu' methyl alcohol seru's not 
y'ct investigated < an 01 i .mnot form a binary mixture 
ot minimum boiimg-jiomt with hexane, iK'ii/ene, or 
toluene, or a ternary" .i/eotropic mixture with one 
of thes(‘ hydrocai boils and w"atcr 

IRAKIS 

Academy of Sciences, Rov ember 0- M Minn 
ll.ilk'r m the chair. — Tlic pri'sidcnl amioimccd the 
de.ith ot F Iknity.— I, Lindet . ('oncciiung tlie 
coagulation of latex Kemarks mi a comnumication 
by M Wrnct on the eflcats ol adding cak iiiiii chloride 
solution to the latex ot riibbci plant'^ In 1(114 the 
aiitlior published an account ol a similar action 
ol calcium dilondc m tlu' coagiil.Ltion ol milk casein. 
- lean Effront : The .ibsoiplion ot jiejisin and 
hyxlrochloiic acid by foods Starting witli the 
observation that ca rtam filter p.ipers jiroved to be 
adive absoibents ot pepsin, exjiciiments liave been 
(.irrual out on the alisorplive powers nJ Vrinous Iriiits 
<iiid vegetables loi pejism and <ilso foi liydiochlonc 
acid 1'he amounts absinbed wi‘i;{,' eonsKh'r.ible, and 
vaiy with the fruit .ind with the acidity of the 
iiK'dium The theiapeiitical asjiects ol tlicse tacts 
arc (lisdisscd Scige Bernstein. The asymptotic 
development of tin* best approximation by jioly- 
nonuals of r.itional tiimtions of degrees indefinitely 
mcre.'ismg — Birger Meidell A problem of the 
calculus of probabilities and of mathematical statistics. 
A discussion of Tchebyyhcft’s theorem on the proba- 
bilities of errors greab'r than t?(ie average error with 
special reference to the (mIcuUis of probabilities and 
mathematical statistics - J. Myrberg : The singu- 
laiitics ol antomorphic functions. A correction to 
the note of October 23 on the same subject. — J. 
Le Roux . (Gravitation in classical mechanics and in 
Finstcm's theory.— Louis de Broglie: Interference 
and the (juanta theory of Might.- -Paul Pascal: The 
magnetic analysis of silicates and the silicic acids. 
Fiom measurements of magnetic susceptibility of 
silicic acid m varying degrees of hydration it is 
concluded that all the forms of “ hydrated sihea " 
studied behave magnetically as mixtures of anhydrous 
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silica and water. There is no evidence in favour of 
the existence of Viny definite silicic acids m the 
hydrated silica. — Andr6 Brochet : The preparation 
of active nickel for organic catalysis. Three methods 
are described, the rediicticjn ot black nickel oxide 
by electrolytic hydrogen at 350'' C. (an operation 
requiring 48 hours), or by licating eithci nickel 
formate or nickel oxalate to 250°- 300" C riiesc 
tlircc varieties ot active nickel possess praiticallv 
identical cat.ilytic propcflics -A Aubry and !•: 
Dormoy • An arsenical glucosido digliicosidodioxydi- 
amino-arsenoben/ene The conqionnd “ t)o() ” has 
been made to combine with ghnose .ind the reai tioiis 
ot the dighicosidc lormed ,iie giMMi hoi ther.i- 
peutic purposes the glucosule has the aiKantaj^e <is 
compared with *' doO ot lieing vt.r\ soluble in 
neutral medium it is alscj less aiterable in .nr than 
the dioxydiamino-arsenolum/ol --Pen'ir.i de Sousa 
Ihe eruptive rocks ot the Mesozoic and ( anio/oic 
border ot Algarye and their geologic.d .ige (' 
Kilian . General sketi h ot the sliudiin' ot the 
Tas.sihs of Ajjet Albert Baldit M.iguelu nuMsme- 
ment.s in the south ot hr.ince Sabb.i Stefanescu 
The velocity of evolution and tlie genei.d ])lan ol 
structure ol the crown ot the molars of in.istodoiis 
.rnd elepliants —Marc Bndel and Camilk' Charaux 
(^entaureine, a new ghuoside, exti.icled liom the 
roots ot i entiuivea jmea Details ol the cxtiaction 
and properties of the new glucoside aie given < )n 
liydrolysis, cmitanicnic gives 3^ 7 ])ei (cnl ol 
glucose (and no otlu'r sugar) .md 70 8 pm- cent ol 
centaurcuhne - E and G Nicolas 1 'he .iction ol 
liexamethylenetctiamme on the higher pl.uits 
Mann Molhard Tlic inlluence ol salts ol cop))(‘r on 
the yield ol Slcrii^nn/itocystis Adrien Davy 

de Virville and hern.md Obaton The opening .inil 
closing of peisistent mc'U'onc ilowers Persistent 
meteoric floweis are deliiied as those the lloi.d paits 
of whicli sliow ()])cumg and closing movements duiing 
several days These movements depend .dnu^st 
entirely iqion the tempeiatuie A leduction m the 
relative hiiinuhty ol the an lavouis the. ojx'ning ol 
the flowers, but the eflei t is snght ('ontr.iry to the 
views expressed by some ])hysiologists light is'vvilliout 
action -Alphonse Labbe 'I hi' v.iiiations m the 
concentration ot hydrogi'ii ions m the s.dt maishcs, 
considered as a biologicrd factoi -,M Bezssonoff 
rile effect on guinea-pigs ot an antisi oi biitic pie- 
paration. 


Sydney 

Linnean Society New South Wales, AugusI 50 — 
G. F. Hill : A new spec 10s ol Mordellisli'iia (Pole- 
optera, Mordelluhc) parasitic on termites Di'sciip- 
tion of a new species from Palm Islaiul, N ( Hieeiislanci. 
disting unshed Irom all otlicr Ausliah.in spc’cies ol the 
genus by its large size and blight red ])iotlioiax' 
It is improbable that this parasite, of wlnih tlie only 
known host is Calotermes {Gl\'ptotcrme<) umrolubrum 
Hill, could become a factor jn controlling injuiious 
.species of termites -‘W W Froggatt . LVsi. ription 
of a new Phasina belonging to the genus FxPato.soma 
A female obtained at Goslord, NSW, ditlcnng trom 
Extatosoma tiarahim W S Ahiclcay, in its much 
more slender form, many more sjunes, ditterent 
flanges on abdomen, and shajic ot legs — W A 
Haswell : On Astacocroton, a new type of acaiid. 
It is a parasite of flic coi?imon spiny ciayfish (Jsla- 
copsis serratus) of the rivers of New South Wales. 
It lives permanently m the gill-cavities of its host, 
and the matuie females become permanently attached 
to the gills and incapable of active locomotion. The 
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food consists solely of the blood of the crayfish In 
structure Astacocroton is related to thc^ hyclrachmds, 
but shows certain special tcatiiies, particularly in the 
female reproductive .ipjiar.itiis, — X'era Irwin-Smith 
A new neinatodc parasite ot a li/arcl. It possesses 
an asymmetrieal row ot s])nu's down one .side Nothing 
like il has been foniul pievicm^.ly m rejitilos It is 
as'^igned, piovisioiudlv. to the genus Kutularia, a 
genus recorded, hitheito, onlv bom mammals Only 
tvvx) lem. lies have been lonnd -A | Turner Kevision 
ot .Aiisti.dian Lepidopleia Satuniiad^y Dombvcidae, 
Fnptcrotiil.e, Notodontiihe Ot the tir^l »tliree 
tamilies onlv titlccn Vu'^liahan epec les aie at ]iresent 
known riic loi.^tli tamilv , the Notodontida', is 
enl.uged l)v the mchisiiin as a snblaimlv ol the 
( netlioi .iinpin.e, a sm.iil natural gioiq^ of winch the 
Ivmope.m l*iocc"'''ion Moth is the tv pe Neaily 
seventy .Viistialiaii spi i u-s aie icioguisecl 

Sejitember 27 -- Ml f j hlcti bet, vice-in'c'sidciil, in 
till' ( li.nr -'1 Steel (hemualnoles (h'TU'ial Some 
ciiiioLis feiiugiiious i.om D’lioiis siii rounding twigs, 
leaves, and liuit ot Hake.i, liom a ihalvbite ])oolnear 
Fit/nyv h'alls, N S \\' , aie dev* nbc'cl and ligurod, and 
.111 .in.dvsis given , ,dso st.il.igmile from a giotto at 
I Wentwoilli F.dls, li.iving a suiiilai composition. 
Xn.dvses aic givi'ii ol ( iibu al pseiidomorpbs of 
pynti’s, Iron) Wi'steiii Niislialia, i ailed loc.illy 
" Di'v its’ 1 >11 (‘ ” , ol lime jiii p.iii'd b\ tlii* hijians fiom 
eoi.d <ind used toi ])l,ist('img Ihe haii , ot flu* shells 
ot IlcliY dspcht, till' iiim.uv' si'iietion r»f buds and 
re])tiles, tlu' fiiiit ol the baii.ina, .ind milk ol nnnjie 
coconuts — M.iigaret H O’Dwyer \ note on ])rotem 
pii'c ipit.ition in grasses Stul/ii's leageiit (copper 
h\dio\ide), t.mnin s.ill solution, Painstem's leagent 
(.1 v.iri.itioii ol the (.ojiper livdiovuh' method) .ind 
.iKohol (cS5 per cent )• weie used .is prcc ipitant.s 
d.innin salt solution .ind .alcohol .qipi'iu to giv e the best 
lesults Marg.irc't 11 O’Dwyer i'urther report on 
the nutritive v.thu' ot leilain Aiistr.ihau grasses. 
\n.ilyses .ire given ol gi.isses .it llu' e.iily lloweniig 
period and when the seedl is set 'I hi* piotcin present 
decteasc's with thi' .ige ot tlu' grass, while crude 
hbie Is higher in Iln' oldei stages Diseased 'grasses 
sliowed slight div eygcnci's liom normal - -W P. 
Blakely 1 hi' I oi.inlliai^'.e ol \nsliaha (('oiild ), 
Pi 111 h'lgliL species .md live varu'lies of the siib- 
geiius hailoianthiis* ol which oiu' species .md three' 
vaiicties .ire lU'vv, <00 desi ribi'd M 13 . Welch: 
'I lie oKiirrenee ol oil-gl.mds m the b.irks of certain 
luicalypts Oil-gl.mds oeeur m tlu' second. try bast 
01 cel tain s])ecic's ol Jvncalvptus (stems and roots). 
Tlie contents ol the secretory cavities bcconu* 
lesnious .md insoluble tow.crds tlie outside of the 
b.irk 'I'he lunction ot tlie glands is probably pro- 
tective , 

Royal Society of New South Wales, pclober 4. — 
Mr (' \ Siis',inilcli, picsident, m the ch.nr — y. G 

Smith : On the occurrciu e of hevo-phcllaiidrenc m 
til" oil ol Melaleuca aatnuitala* 'the sj)t;cies occurs 
m South Australia and is locally known m Kangaroo 
Island as “ T.a vender bush.” The yield of T)il is 
abcml 2 ])er cent , and this consists princip.illy ot 
])hcll.mdr('tu' and cincol, the latter to the extent of 
4 1 per cent — A R Penfold: 'Ihe essential oils of 
two v*iric'ties ot Leptospomum flavescens The 
iiortlfern form ot this species, vay microphyllwn, was 
obtained from P'razer Isl.iud, and the oth^r new 
variety, called leptophyllunl (Chccl), from Narrabri. 
Doth oils consist c'ssentially of alpha and beta pmene, 
scsciiuterpcnes, and .sc'scjuiLeipenc alcohols, with small 
dinoimts of cmeol ; teipincol is present 111 the latter 
oil. 
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A Suggested Royal Commission on 
Museums. 

F rom time to time there uppeur in Nature and 
eKewliere notes and aititles that afford con- 
(lusi\e evidcnee of the valuable work done by our 
nmseimis in .seholaslie eduealion, m aid of industry 
on Its tcehmcal as well as its artistic siile, m tht^ pre- 
vention of plant, aniiiKil, .ind human disease, in the 
general .spread of k‘ciiil\. .ind in the advuneement of 
learning. But the work that is done is sparsely 
.scattered through a large number of museums, and 
the isolated examples .serve rather to show what might 
be accomplished than to gi\e us cause for self-gratula- 
tion. Theic arc in the Biitish Isles about a .score of 
national museums (suppoited, thaf is, ii> large part 
hy Imperial ta.xation) and j)rui)ahly more than 350 
museums and galleries SLii)j)oit(’d mainly hy local 
contnhutions. It vvoukl be no great exaggeration to 
say that scarcely two of these establishments are 
maintained and go\ernc<l in ciuite the same way. 
Take so many other of our inslilutions they have 
oiiginalcd at hapliazard and ha\e ]iist “ growed,” 
generally hy unorganised .lecicTion f^msequently, 
while some have the dcsiie and the me.ms to he of 
use in one or other of t^ie.w'ays enuuKTalecl, mou; have 
the desire without the means, and many have neither 
the desire nor the means In no ease has a museum 
the pow'er and the funds to make all that u.sc of its 
treasures which could be •uade, and which its guiding 
spirits probably wish to sec 
For some time past there linve been efforts from 
various c]uaiteis to romed^' the waste of material, 
waste of money, at^d waste ol effort that arc the 
c'onsecpicnces of overlapping, ( ompetition, lack of co- 
ordination, inappropriate administration, unequal dis- 
tribution of funds, and all the other evils inherent m 
this chsoider. 'Fhe Ministry oi Reron.slrui lion Ined 
to hung .all the muniLipal inu.seiims, it no otlieis, under 
^the Board of Education, but the imisLums protasLcd. 
An important rommiltee of the British Association 
produc'cd a valuable rejioit on muscaiins and t‘du^a^inn. 
J.ord .Sudeley bv pegging away has indiu ed the Go\ ern- 
meiU to pa\ lor guide-lei tureis in sew er.il of its museums, 
and lias advocated with some smeess the sale of 
pic till c-]iostcarcls. ’Fhe .Museums Association, which 
reiiresc-nts the \iews ol mnsc'iim oliic lals themselxes, 
uiges, iimong other reforms, that miisc'qm curators 
must be higbly trained men and women of ’■’broad 
J c’ducwation, and recognises that the only way to get 
such people is to oiler an aclecjuate salary. 

'J'hese movements are very well, but if we are to 
make the be.st u.se ol our museums something larger 
is required. Mr. Bailey, in a paper icad at the recent 
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conii'uncf of, the Miisrums Asson'alion and now pub- 
lisliid in till' Museums Jourual (October U) 22 ), .suppoits 
Lord Sud(‘lc\' in lii^ demand for a Royal rommission. 
Mr Ifailey, uho, as sometime secTet.iry for the ('in illa- 
tion CollKtions at the Vutoria and Albert Museum, 
knows the proMiK lal museums on tlieir art side better 
than most men, has no difTi(ull\ in makine, out a rase 
for neforni fie is parta ularly strong on the unjust 
and un('(|ual im idenee of the aid wliah, thoujtb 
diminished, is still ”i\en to loi al museums by the 
State through some of the national museums, 'I'he 
ofTieers of the Ooveinnient establislimeiils, alwa\s so 
willing; to help, would doubtless be plad to see the wa) 
mad(‘ ( learcr lor them Mr Laiky’s i ritii isin on these 
and otluT weaknesses is d( ^tru< li\e Tlirie are s( lienu's 
enoijf^h in the an, and he does not add to them lie 
asks, and he has indmed the Museums Assonatioii to 
ask, for a Ro\al ('oinmission, so that an\ naommenda- 
tions may ultimately be based on the fullest possible 
know'ledj^e We a^iee lull) that therr is need for 
reurpamisation, and we beluwe th.it a Iaij,;(‘ amount ol 
relorm mi^ht be efleited without m.iterial im rease of 
expenditure, indeed, some ol the ob\iousl\ desiiable 
retoiins would tend to eionoiiiv. l»ut. while we 
svmjialluse with the request of the museum folk for 
a Roval ('ommissK,,!, we l(ar<h.it the\ .iie not now 
very hkeh to pet it 'The subjeit, indeed, deseives 
sctious discussion and it would be well to ha\e various 
projiosals eoiiqiiired and in\ estimated, so that when 
(hanpes aie effected the\ ni'a\ be puided b\ a definite 
polirv Some in(|uiry. k^s expensive than that bv a 
Ro\al Commission, mipht elicit the mloimation and 
put forward an accepted ideal towards which all could 
work 

Any such inciuir\ should, however, approach the 
subject cm the broadc’st ])ossib]e lines The ic-sokition 
passed bv the Museums ,\sso( lation asks leer a “ rejiort 
Upcjri the weak ot the museums ol the* CnitecI Kiiipdoiu 
in relation to industries and peneral culture.’' The 
importance ot museums on the industrial side has been' 
recognised k\ the Kedeiation ol Ifritish Tncliistries in 
a r^c'ent repent “ Cieiiin.d culture” is .m expression 
that iiKi) include much or little, piesiimablv it is 
intc;ided to com|>rise scholastic education Jkit theie 
are the numeious activities of museums that aid the 
extension and .ipplication ol knowledpc in wavs that 
do not .seem to tall undei these Iic-ads. W'hatciver their 
.subject-matter, and whatever thc-ir iriirnc‘cliat,e and 
distinctive aim, all niuseums work by the same method 
- the accumulation, preserv aticjii, and demonstration, 
of concrete objects, the) are puicic'd by the s.ime 
broad principles, and need the same kind ot a.ssislance. 
Though they may be co-ordinated with other social 
activitics-^indiistrial. educational, artistic, and the rest 
NO. 2771, VOL. 1 10] 
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— they must not be confused with {them. Any inquiry 
therefore must deal with museums as suc h, in relation 
to all their multifarious aims and activities, and must 
seek to bring all into one harmonious eollahuration 
fot the c'ornmcjn weal. 


Meteorological Theory in Practice. 

(r) Weather PicdicUou by Numerical Piocess. By 
Lewis F Richardson. Pp xii 1-236 (Cambridge : 
At the Ihiiversitv' JVess, 0)22 ) 30V net. 

(2) Forms whereon to Witte the Numerical Calculations 
(iesciibed in ” II eathcr l^icdiciion by Numerical 
ProiessN By Lewis F. Ricluiidson 23 forms. 
(Cambridge . At the University J'less, icj22 ) 2S. 

T N the Ixjok under notice Mr L F. Ru hardsem 
J jireseiits to us a magnum opus on we.illier pre- 
dic-lion The mimernal ni.inipulalion of the dvnamics 
.iiicl phvsics of the atmosphere is its mamsjirmg , hut 
thcTe IS a fine disjilav ot othei works ol an intncmte 
character Its av'owed ohjed is nothing less th.ui the 
cak'ul.iticjn of future events in weatlwr , .iiul this by 
inserting numerical values m sevcai tuiidamcntal 
loimui.e. which, lakcai together, embody the essential 
analvsis of the se(|uc'nie of weather, 'bhree of the 
e(|u.itions exfiress the time-rate ol change ol the 
easterly, noitherlv. and vertic\il componc'nts of the 
iiioinentiim ol thc' air, other thtec‘ express the time- 
rate ol change* ol its cknsitv. w.itei-c ontc nt , and heat- 
ccjiitcnt respectively 'Phe seventh is the c hauu tciistic 
gas equation for air, it contains no cliffeicmtials. 

'I'he whole liistoi v of the atmosphere is to be unrolled 
on cumjnilmg by finite differences the c lianges in the 
elements in terms of the changes of four independent 
v'ariahles repic'scmting space of three dimensions 
and time. 'Phe formula; all relaie to an individual 
sample of air in a cedumn at a ^lnglc point , but the 
calculation lias to say what will li.tppen to the whole 
mass in the neighbourhood of evary specified loc'ality 
within the regioit'ol observation. Ilenc e lepresentativ e 
jioints are chosen lor which Cie c hangi*s of the variables 
are to be c'omputcd at a sullicient number of levels 
to give a working idca^ of the changes m the weathei. 
'riie points are grouped in aMattice 01 chess-hoard 
with cue'll scjuare 200 kilometres lung, 3^"' of latitude 
broad, and 2 decibars of pressuic thick, the whole 
atmospheie is thus treatc'd as made up of 16,000 
slab-units each weighing about half a billion tons. 
What we c'all weather is represc-nted by the physical 
c'lianges in the slabs. 'Phe standard time-interval 
over which uniformity ot change is preserved is six 
hours. Observations of pressure and temperature arc 
taken for the c eiitres of the “ red slabs of the chequer, 



NATURE 


December 9, 1922] 

which he in colun^ns of five deep ; observations of 
momentum at the centres of the “ white.” The 
changes in any one slal) are computed witli the aid 
of the known conditions eff the surrounding slabs, 
hence the calculation for any arbitrary area is limited 
to the interior slabs, and the area amenable for ( om- 
putation diminishes with each step ol the jiiocess. 
There is a great amount ot original and ingenious 
scientific spe( ukition and disiussion m the destrijilion 
of the proci'ss. 

Nearly a bundled separate algebraa.il svmbols are 
employed The author sketches a lam v jm ture ot 
the process of (omputation going on foi the weather 
of the whole world in a great theatre or forecast- 
factory m the foim of a liollow globe A s|iheTical 
orchccstia of computers cakulates the future weather 
from the information supplied bv 2000 stations uncU'r 
the direction ol a condiutor at the ccmtie ol the globe. 
In order to keej) pace with the weatlier the on hestra 
would consist of 6 pooo perlormers on the slule-rule 
or calculating machine, and even then, with a space 
unit ol 200 kilometres, plienomena on the small scale, 
such as tornadoes or local thunderstorms, might be 
missed. Part of the appeal of the book is lor a dis- 
tribution of stations to be arianged so as to give the 
process of calc ulation a bettei c ham e than the existing 
distribution in Kuioiie affords 
There are twelve chapters of \ery unc'qiial length. 
Chapter J is a biief summary of the contents ol the 
book: Chajiter II is a simplified example of the 
method of c'alculalion b\ finite diffcTcmes which is 
to be used This pieliminar\ c .inter shows im identally 
that a distribution of pressure according to an .issuiucmI 
geometrical kuv, and a umveisal gcsistrophic wind 
corresponding therewith, lead to the* ccjmlusion th.it 
a vast system c)f high jircssiire o\er the Eurasian 
continent. co\eringone h.ilf ol tlw Noithein hemisjihere 
cast of the meridian ot Creenwich, would result in 
an increase of pn.^suie over England, which lies on 
the inaigin This result is regarded as axiom. ilic .illv 
contrary to lact, because “ cyclom^j ” are knowm to 
pass eastward We arc therefore inxited to conclude 
m passing tliat the geostrophic idea is in.idcsjuate. 
That IS cert. only a possibilitv but not the onl\ one 
Sinc'e the geostropliic' i^le.i is b.Tsecl upon our ex[)enence 
of natural distributions of'pressine we might with 
ccjual justice conclude that the assumed geometrical 
distribution is a non-natural one Or better still, we 
might .say that Mr. Ru hardsonN preliminary canter 
has gi\en a rigorous dyn.tmical explanation of wh.it 
is meant by “ an antic'u'lone resisting the acbancc of* 
a cyclone,” a veiy common statement of nieteoiologu al 
phenomena. The rc'view-er preserves in memory two 
natural pictures of ifn Atlantic cyclone kept at bay by 
NO. 2771 , VOL. I loj 
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a current from the east .iml presenting an ajijiearance 
grotesquely like a rex oh mg ball balanced on a water- 
jet. A notable feature ol our northern xxinter is a 
x'ast anticyclone oxer \sia which dominates the 
northern hall ot the e.isfcin hemisphere like Mr. 
Rich.irdson’s p.ittern, although the' distribution oxer 
the other c|uadiants of the globe is not at all like 
the ji.ittein As a matter c)t experience the.auti- 
exMone does fiec|uentlx siiu'.icl fiom the east oxer 
Isngl.iiid Our wc'flther might not inaptlx lie desc tibc'd 
as a conflict between the efiec t wIik h Mr Richardson 
lepiidiates as conliarx to cxpeiiciut' <mcl tlie c'.istward 
tr.ixel of (\(Ionc-s winch In icg.irds .is .ixiom.itic. 
Not infrecjueiitly, the result ol tlie conflict i> that 
the c X ( lone s, iiiste.icl of going e.istw.iid ovc-r us. .ire 
hc'aded off to the north .dong the Noiwegian .Sea — 
“ whic li nobodx c an clenx ” 

In xiew of our madeejuate knowledge' of llu' structure 
and (iiciil.Uion ol the atmosphc're c.uition m drawing 
( one lusioiis is alwax s desir.ible. and in this c ase spec'ially 
so in the interests ol justice, bcc.uise the allegecl f.ulurc 
of the geostrophic jiimciph to .inluip.ite the changes 
at the surface in ( hapter II le.ijipc-.us in Chapter VJ. 
as the rec'ord c)f a prexioiis ccinxution, and gets 
the jiiisoner .mother sentence ha what is perhaps 
not his f.iult. .Matl^'iiiatic i.ins in dealing xvith the 
elusive atmosphere .ire not mlrequc'iitly inspired by 

Jabberxvockv, 

One txvo, one two, <i»i(l through and through, 

The xoijxd lilade goes snu kc'isnac'k , 

but the) cHight to make siwc* lli.it the\ get the right 
Jahberwmek h) the neck before “ g,ihim[)hmg ba( k ” 
with his be.id. * 

Chapter III reinforced hx' ( h.ipter VIT explains 
a suitable oiganis.iticai ol wb.it are called co-ordinate 
ditferenc'es, the prineiples of the c hess-board or lattice. 
( hapter IV , a xtiv iiiipoitant one', (^)c'cii|)ies more than 
one-lliird of the whole book It is dexoted to the 
liiiid.imental ec|ii.itioiis and the inlorni.ition which is 
necc'ss.irx in older to .issign niimeru'.d falues for the 
vaiiahles It t.ikes the lorm ol .dumt thirty short 
ess.ixs on great subjects, such .is the effects of eddy- 
motion. radiation, cjaiduc tioii ol xaiious kind.t. the 
floxx ol heat to the air trean the se.i, 01 liom the giound, 
or Ircaii x'egetation, the smoothing of ohserx atinns, 
.ind maliv others Chajjter deals with the exailiiation 
of veTlKMl velocit), a x’ery x it.il subjec t * Chaiiter \T. 
de.ils with the sjiecial c ondAions lor the stratcasphere 
and Its ecjiialioiis Cha|)tei VJiJ n x iexvs the numerical 
operations to he [H-rformed and gix es the final prepara- 
tion for Chayiter JX , xvhich pi oxides a “full-dress 
rehearsal ” of the jirocess ot compulaticai I 5 y it.s aid 
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the ( hiinges (^f prcb^ure and temperature for a point 
near Munich and the changes of momentum at a 
point between Munich and Hamburg are calculated 
for the interval of six liours centred at 1910 May 2od. 
yh. G.M.T. Tliat day was chosen for displa)ing the 
method because a set of data fur the surface and upper 
air was available in the publications of the (leoph>sical 
Institute of lahpzig issued by Professor V. Bjerknes. 
Although not (juite ad('(juate for thi [iiirposc it is an 
unusually full set. 

Tlie calculation oc( upied “the liest part of six 
weeks ” in a rest-billet in Piam e It im hided, however, 
the preparation of the foims whidi are now issued in 
blank Jor the use ol others who may be attracted by 
the prosped oi submitting the loiirse of Natuie to 
the pro( ess of numeric al c al< ulation I'A’er\' assistanc c 
is given by the forms and by suggestions for im|)roving 
the accurac), smoothing the data, and many other 
technical points of manipulation. 

I'he trial specimen is not siic'h a good example of 
the art of force listing tliat it tempts the reader lorth- 
with to become one ol the great ore hestra 'I’he change 
ol pressure at the surface works out at 145 millibais 
in six hours. Our barometeis allow for a range of 
TOO millibars at most , and, as a matter ol observation, 
the change m the region in, (j^lcstlOll was less than 
a millibar , the wilder i guess, therclore, at the change 
in this {larticLilar element would not have been widei 
ol the mark than the laborious c.dculation of six 
weeks. Nor is that all. Mt.nv of tlie chapters end 
in parenthetic expressions ol ri'gret 01 of suggestions 
for improvement 'I'here are also manv sujiplementary 
paragraphs whu'h indicate (hat when the author comes 
to make another edition, as he or. some one else un- 
doubtedly wall, he will write somevvhat differentlv 
And the reader will not be scarry, for in many ways 
the book makes hard reading. It is full ol mathe- 
matical reasoning, a good deal of which is conducted 
“ by reference " 'I’lie reader who wishes to follow 
it must have a veiy handsome Iibrar) and a levy step- 
ladder.s which Mr. Richardson dex-s not provide. 

A veviewTr with less than the ordinary sufferance 
of his tribe might ^ixisily niuimur- forecasting by 
numerical process seems so arduous and so disappoint- 
ing in the first atteni[)ts that the result is a sense of 
warning rather than attraction. He might also wonder 
lor w'hom the author is writing, and regard the book 
as a solilGCjuj^ on the .scientific stage. The .sconces arc 
too miithematical for the ordinary meteorologist to 
lake part in and too meteorological for the ordinary 
mathematician. But such complaint would be as 
misleading as the computed forecast. On the road 
to forecasting by numerical process nearly every 
physical and dynamical process of the atmosphere 
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has to be scrutinised and evaluateci ; the loss of view 
into the future from the first summit is compensated 
many times by the insight which one gets into the' 
working of Nature on tlie way. For example, the 
author draws from the miss of his forecast the con- 
clusion (hat the observations of velocity used are a 
real .source ol error. Whether that conclusion is true 
or not, its further considc'ration is of the greatest 
im[)ortance in view of the multiplicity of observations 
of winds in the upper air and of the difficulties which 
their interpretation presents. 

The essential obstacle m the way of bringing the 
fac'ls of weather into mutual co-ordination by recognised 
methods of dv'iiamics and physics is that there are 
SC) many ol them, so many elements, so many variables, 
so many causes ol perturbation. Some meteorologists 
look for a general solution of the jiioblem in the dis- 
covery of new [)hysical laws, al present unthought of, 
that will make things clear. Yet, even when we revel 
in the proud con.se iousness of being familiar with all the 
ultimate flynamical and physical laws to which the 
atmo^phcre is subject, we may yet fail in an endeavour 
to relate the conditions ol the moment to those ol 
the past or to anticipate the future from the present 
by lack ol methcxl m the arrangement of the 
fads. 

When we look back at the triumphs of calculation 
of the historic past we find always that the skilful 
calculator has substituted an ideal, upon which it is 
possible to operate, for the intractable reality. The 
late Loid Rayleigh made the general position clear 
in his first volume on “ Sound,’' where he pointed 
out that in order to study sound as vibration we 
imagine the sounding body to be completely isolated, 
though, it it were .so, there would be no sound. Mr. 
Richard.son in his preface properly cites the Nautical 
Almanac as an alluring e.xample of foreiasting by 
numerical process. W\‘ are rcmimded of Plato’s maxim, 
“ We shall pursue astronomy with the hclj) of problems 
just as we pursue geometry, but we shall let the heavenly 
bodies alone if It be our desiie to become really 
acquainted with astronomy.” Perliaps astronomers 
have been disposed to press this maxim to the extreme, 
yet we must admit tlu^t the Nautical Almanac owes 
much to the ellif 3 se in substifution for the actual 
orbits of the heavenly bodies, ft would perliaps be 
difficult to imagine anything more unreal than the 
latest ideal of the atom. 

Hence we might argue that the first step in meteoro- 
logical theory should be to group the facts in such 
a way as to replace the reality by a reasonable and 
workable ideal. 'Phat view underlies the work of 
Hildebrandsson and Teisseienc de Port in Lcs Bases 
dc la m^teorologie dynamique,” in which they 



December 9, 1922] 


NATURE 


765 


endeavoured to present the ascertained facts in a 
collected form in order to lead up to a working: ideal, 
believing that premature analysis had alv^ays proved 
unfortunate. For two genAations now the general 
ideal of our atmosphere has been that of a .succession 
of travelling cyclonic vortices and anticyc Ionic areas. 
Hildcbrandsson and Teissercnc dc liort pro\ided a 
normal permanent circumpolar vortex in whidi (ravel- 
ling cyclones might be formed. But tlie ideal presented 
is still inexcusably vague ami undeveloped : there is 
much to be done before we can say even what w’e ought 
to loqk for in a map if wc wish to identity a vortex 
travelling under thenormal conditions of theatmosphere 
and we are not yet read)' to do justice to th.it ideal. 
Prof. Bjerknes on the other hand has set out to 
prove that our maps can be simulated or stimulated 
by wave-motion on either side of i\ suifai'e of dis- 
('ontinuity which separates equatorial air from polar 
air I{ere we ma)' note a tendenc)' to follow' 
another Greek maxim, this time of Aristotle, “ for 
those things which escape the direct appret i.ition of 
our senses, we consider we have demonstrated them 
in a manner satisfm lor)' to our reason wlien we have 
succeeded in making it tlear that they .ire fiossible ” 

In “Weather Predation by Numeriial Process” 
Mr. Pichardson follows a line of thought which diricrs 
wudely from either of lhe.se Ills m.iin simplifa .itions 
are to duide the atmosphere into his 16,000 slabs 
and to ignore perturbations wliah are on a smaller 
scale tliaii a hundred miles The rest is rigorous 
The principle whicli lu's .it the bottom of lus treatment 
of the subject is that tlie known laws of d)n.imics 
and physics as applied to tlie dianges wlm h lake 
nlace are inexoiahle and are suiluient 'Fhe future 
I in therefore be derived from the piesent bv their 
application. They can be applied by the stej) b\ step 
method of finite differences with siiltieient atauiaiy to 
obtain the geneial ('onscqueiices ol the present c ondi- 
tions. The illustration of the process is a im'st \aluable 
contribution to meteorology .and mdu .ites .1 wliolesorne 
course of praetii .d physics and dynan^ii's of the atmo- 
sphere w'hich may jirove the b.isis ol fuluie te.a lung 
Thus it will not only provide an and test of nuteoro- 
logical theory but also be a v.iluable guide (o the 
organisation of new me^orolo^dcal observation^. 

Finally, perhaps the most important aspect of this 
contribution to meteorological literature is that a 
rigorous differential equation is not necessarily useless 
because it cannot be integrated algebraically. It opens 
the way to useful exercises less stupendous than 
calculating the weather, and indeed, whenever meteor- 
ology comes to be taught and learned, tlie book will 
be a rich quarry for the teacher and examiner. 

Napier Shaw. 


Parker and Haswell’s "Zodlogy.” 

A Text-booh of Zoology By the late Prof. T. J. Parker 
and Prof W. A. Haswell In 'Fwo Volumes. Third 
Edition Vol. I, pp xlySitt. Vol 11 , pp. xx 
4-714. (T.ondon • M.umill.in and Po., Eld., 1921.) 
50^, net. 

W HEN a demand arises for .1 ne?v edition* of a 
general text-hook on some hr.im h of si lenee, 
the problem helore the editor is to dei iile whethei the 
new' wine of recent cli.siocery will go witli s.ifety into 
the old bottle. Tlie solution (le])en(ls hugely upon the 
adapt.iliihtv ot the origin.il sclu'me. When the tie.it- 
inent has been dominated hv one aspect of the suhjeet- 
rnatter, or wlicn the siieiue Ii.is enteied on a new 
tr.insitional phase of disi'meiw iiuol\ing new points 
of view, the new wine reipiires .1 new bottle. 

Parker and Ilaswell’s “'I'exLEook of Zoology” 
illustrates this diniiulty. Its outlook on the great 
and varied theme ol anim.i) hie is tlxed on the static 
anatonmal aspeit, on (lie mli'iisice analysis of indi- 
vidiial sliucture, and on the gioupiiig of animals 
in classes anoiding to striielure So l.iscinating and 
so ad.ipt.ihle to educational (lis( ipline is this puisuit 
lh.it the .in.itomiial asjicit is onl\ too apt to dominate 
other and c‘(|iially mijfii'Sant nut hods .ind aspeits of 
ainm.il stiidv. It is ag.iinst this o\i i-empliasis ot 
descriptive an, itoiiiKal cfetail that teachers ol /oology 
h.ive bc'cn protesting lor man) \e.irs. W'lth the result 
lli.it in practice there is .iVioie h.il.imed i onsider.Uion 
ol the chn.iiiiK.d .is ojiiKised to tli(‘ slatii.il .ispec t of 
zooloac' 

In this r(‘spe< t the lu w " P.uker .ind ^T.l^well ” is 
cl^appoinlmg. 'I'he «i igiclity of its striidure has pre- 
vented its editor Ironi adapting the text of these tw’O 
volumes to moclein re(|iiiremc‘nt^, or from embodying 
moie than a \ei v small .unoiint of the new matter and 
none of (he new jioinls of view th.il zoologists liave 
clisi ovcTccI in the last tw'enly yeais. The i luef revision 
ts limited to thic'c gioiips of InvertcEiates — the bTcma- 
todes. Pc)I\zoa, and Annelids— while the ’♦hole of the 
segoncl volume— the Vertehr.ites .md the philosophy 
ot z.oologv — has, so lar as lan l)e*readily ascertained, 
undergone little change • 

I'liaiatehil as is the t.ask of adeerse criticism, it must 
be acknowledged that this revision has not gone far 
I'limigh. ,ln contrast to the vigorous handling of the 
Platye^iiia ,md Annelids, tlie loose treatment of the 
Nematoda is very pronoun^'pcl. ’I'lie account of 
♦the life-history of the common Asi ans is both wrong 
and misleading, and the description .and figure of the 
hook-w’orm are most inadequate. In fact, in regard to 
parasitology generally, one has but to compare the 
little book recently published by M. CauUery and 
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reviewed in this journal with the scattered references 
to various parasitic groups m the present text-book, 
to realise the inadequacy of the method to which 
Parker and ITaswell are liound by the rigidity of their 
scheme. I'he medical and pathogenic significance of 
the Protozoa and the occurrence of soil - Protozoa 
deserve more than the passing mention given to them 
on p,. 51, or than the reference in \ol. 2, p. ^17, “a 
terrestrial Amreba has been described.” The treatment 
of fresh-water medusre is also in’adeqiiate, and the 
structure of the common starfisli (Asterias) should 
have been followed by an account of its development 
now that Dr. Gemmiirs account is fully accc*ssible 
The account of the Vertebrata is m need of more fresh 
and vigorous handling, espenallv from the embrvo- 
logical point of vievs. lojr example, to state without 
comment that a bird has thic'e panc'ic'atic duc ts, as is 
done liere, is to miss a fine opportunitv ol showing the 
fertilising effect of ernbrvological interpretation. In 
the chapter on zoological philosophy, the barest indic'a- 
tion is given cil develo[)mental mechanic-s and ol 
regeneration, but not of the new' point of view r.iised 
by American work on Drosophila. The tc-\l-book 
remains, in fact, a useful and well-illustrated account 
of exemplary anatomy What students want is a senes 
of small monographs on spec,ial subjects Zoology is 
too big a subject to l e treated adecjuatcdy in a single 
work. 


Cancer and the Public. 

'New Croivths and Cancer . Jiy J’rof. .S. B Wolbach. 
(Harvard Health Talks) Pp. 53 ((ambridge, 
Ma.ss. . Ilarcard University Prc'^s ; London Oxfoid 
Univeisity Press, 1922) .\s f>d. net. 

T he lay public nowadavs is veiy much interested 
in Jiaving healthy bodies, and its will to give 
active co-operative help to the medical profession m 
achicijnng this ideal is one of the few features of the 
new post-wsar Jerusalcan that does not find itself in 
rums. Medicine has ceased to be a cult of priests 
practising some mv^ery bevond the understanding of 
common people, and the abandonment of a piofessional 
dress means, not so much a recognition that a soft hat 
and tweeds are more comfortable than a tall hat and 
black coat, as an open expression that medical men and 
the lay pubjic are fellow-workers lor the comnion good. 

Hofv much may be attained by intelligent and 
interested lay folk w'orl^mg jointly with doctors has^ 
been illustrated lately very dearly by the disappearance 
of summer diarrhoea and the general decrease in 
infantile mortality — results, not of the direct applica- 
tion of assured scientific knowledge to practical life, 
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but of the devotion of common-serjse men and women 
in schools for mothers and similar organisations, which 
followed quickly enough on the conviction that it w'as 
shameful that a child should be ailing or should die. 
It has been said, too, that the problem of venereal 
diseases was solved the day that “ syphilis ” appeared 
m the headlines of a reputable daily paper. It is, 
indeed, clear that real progress in healthiness is as 
much a question of laymen as of doctors. William 
Jame^ says somewhere that a good deed can lie perfect 
only if it IS wtII received as well as w'ell done ; it is, 
indeed, to this c o-ojieration of both parties that we 
must look for further advance. 

The knowdedge of “ medical matters already 
enjoved by the public in general is very much greater 
than it was even a lew years ago. It is obviously a 
project of high iniportance that it should be enlarged 
and extended, and this is the purpose ot the “ Harvard 
Health Talks” of which tlie present small volume is 
one. It deals w'lth caiuer and new growths, and in 
5 a P‘‘ig^'s presents a great deal ot inlormation. So 
excellent is the purpose, that it is wnth some regret 
that we find the pertorinam e disappointing. The book 
fails in the way that some other books ot the same kind 
have failed. The author has not realised the abvss 
which separates his training and terminology from 
those of his audience, and has presented them with an 
abbreviated version ol a set of lectures to professional 
students rather than a discourse starting from their 
j)oint of view instead of from his owm. With the 
heartie.st appreciation ot the intelligence of the in- 
habitants of Boston and (ambridge, it is dilficult to 
believe that they will get a good start in understanding 
(ancer from “ the unit of structure of living matter is 
the cell” and the rest of the c'onv entional paragraphs 
ol dogmatic biokigy that form the opening chapter : 
it IS useless as well as unnecc'ssar}' to ask the educated 
man in the street to begin a new subject from a point 
of view and m a terminology vv'hic h are as Greek or 
worse to him. The author has evidently never 
wondered how fhe man who sits next to him in the 
street-car would describe the facts if he knew them. 

'rechnicallv, loo, there is room for substantial 
difference ot opinion. Pigmenti'd congenital moles 
aie certainly not universally ifLceptcd as c'xamples of 
“ embryonic rests,” and {he sentences on p. 35 attribut- 
ing irritation of the liladcier to ihc' ” embiyos ” of 
Bilhar/ia are misleading The practical directions 
with w'hicli the lecture concludes are, however, admir- 
able : do not bother abofit c-ancer being supposed to 
be hereditary, avoid irritations, consult a medical man 
at the first suspicion of anything amiss, and “never 
select a doctor that you would not accept as a friend.” 

’ A. E. B. 
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Empire Water-Power. 

Water-Power in the British Empire, The Reports of 
the Water-Power Commiti^e of the Conjoint Board oj 
Scientific Societies. Pp. ix + 54. (I.ondon, lk)ml)ay, 
and Sydney : Constable and Co., Ltd , u)22 ) 
35. 6d. net. 

I T is just about twelve months sinre reference 
was made to the third and final Report of the 
Water-Power Committee of the (onjoint Board of 
Scientific Societies (Nature, December 8, 1921, 
p. 457). In the little book before us the whole 
of the results of the investiuuitions mark' by the 
committee, as set forth in the three su('('essi\e reports, 
are embodu'd. This compact statement of the present 
position of the British Emjure m re^^aid to the develop- 
ment of its wuter-pow'cr resources \vill be welc'ome to 
all who are interested in the matter, either from a 
purely scientific or from a utilitarian and practical 
point of view. It represents the outcome of four )ears 
of valuable research work, carried on with unremitting^ 
activity by the committee under the capable direction 
of the chairman, Sir Diif^ald Clerk, and with the 
energetic and painstaking assistance of the scMTctary, 
Prof. A. TI. Gibson, 

Sir Dugald ('lerk contnbutes to the volume a prefac e 
of a very thoughtful and stimulating character. He 
tells us that the 46 million peojile now living m the 
United Kingdom reejuire an ex^icaiditure of energy of 
10^ million horse-power for their support, and that 
while this siijifily of power is undoubtc'dly forthcoming, 
for the present, from our stocL of c-oal, \et our reserves 
of natural fuel .ire bound to dmimish, and in time to 
be depletc'd, so that w'e shall be obliged to fall back 
upon other agencies to make good the deficit. 'Faking 
the United Kingdom as a whole, theic* appcsirs to be 
continuously available (24 hour period) .1 total of 
1,350,000 horse-power, or if any great tid.il scheme, 
such as that C)f the Severn, be indudc'd, perhaps a 
total of 1,750,000 horse-powcT. 'Flu's is, of c'ourse, 
insuiTuient to replace tlie work done*b) means of co.xl- 
fired engines, but, at least, it would repiesent a veiy 
substantial saving in fuel. 

On the other hand, this power is not all c conomic.ill) 
re.alisable, or rather flie cost of obtaining the whole 
of it would be higher than is jiistific-d, as vet In 
Scotland, however, some 183,000 horse - ])owit is 
immediately feasible, at a cost apprcsiablv less than 
that of coal-fired stations built and operated uiicler 
existing conditions. Ivven* in England and Wales, a 
large proportion of the quota is commercially obtain- 
able. It is obviously a matter, then, of national 
concern to devise means for making use of these 
natural power supplies, which are running to waste, 
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if only for the purpose of supplementing the wgrk 
which is at present done by our far from inexhau.stible 
supplies of coal. 

'Fhe report covers a wider field than Great Britain ; 
it embraces the rc-sounes throughout the British 
Dominions, and its careliillv c ornpih'd figuies will be 
of c:onsiderable assistance to those whose interest lies 
m the [iromotion of w.iter-power schc'fnes at hyme or 
abroad. Brvsson Gunmncuiam. 

• 

Our Bookshelf. 

Modem PJectrical Theory Supplcanentary Chapters. 

Ch.ipter XV : Senes Spectra By Dr. N. R. 

Campbell. (Cambi idge Bhvsic.d Series.) Bp. viii-h 

no (Cambridge- At the Emveisity Bress, 1921.) 

lOi (mI net. 

'Fiie work now before us is one of the supple- 
nient.irv c h.ipters to Dr Campbc-irs book on modern 
elc'ctrical theory. 'Fhis senes of supplements is 
planned according to an idc-.i which might well be 
Used by the authors of other text-books on physics. 
It is unfortunate, however, that we aie unable to 
commend the presc-nt book to those who, like the 
leviewer, welcajiued the .luthor's original woik as a 
real and vital .ic count of the subjc-ct 'Fhe book con- 
tains numerous errors which any jiractic.al spectro- 
sco[)ist would cletec't.at* onc'c , and they reach their 
culminating point when the author, m a professedly 
c'omjilc^te list of the chenuc-al c-lements the spectra of 
which form well-defined senes, omits oxygen, sulphur, 
and selenium. The spectrum of oxygen is, almo.st in 
a classical sense, one of*the most bcMiitiful and ideal 
seiic's airangements known to everv spectroscoiii.st. 
It has not plaved a jiart m the application of the 
c]uantum theory .is which may provide the 

explanation of the circumstance that the author is 
unaw.ire of this fad, as he shows more th.in once. 

'Fhe genesis of this book is cpule dear. 'Fhe author 
has lead Bohr’s lecc-nt work on the “ ('orrespond- 
ence Brmc iple,” and, like every other reader, has 
been vea v much attr.u tecl by it He has also con- 
sultc'cl ,dl the Danish .incl German writings, and he 
gives a really e.xcelleiit account of them m a very non- 
technical stvie. Dr. Campbell appears, lioweK'r, to 
be un.aware of the contribution of this c,ountry to the 
subject, ancl of the practic.al det.uls of spectra., 'Fhe 
second deficiency exjjlams whv all the facts of spectra 
which he gives conectly are those' which foreign writers 
have cjucjtc'd m support of the- c[ii.intiim theory. Eyllow- 
mg the usual assumption that .ill the- significant work 
on the .siibjec t has been done .ibioacl, .mythmg written 
in Ihiglish is mostlv ignoied 01 nuscjuoted It is 
cliffic iilt», indeed, to find an Ivnghsh name m the whole 
work# A treatise on anv br.uic h of ‘this subject 
whicli never refers to the fundamental work of Jeans, 
dismisses that of Eovvlet wit?i a cwsual mention of his 
least important contribution, credits Nicholson with 
a mere suggestion that the angular momentum in an 
atom might have discrete values, and finally never 
mentions W. Wilson, who anticipated Sommerfeld in 
the fundamental generalisation, while puttuig it on a 
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real dynamical basis^ as Sommerfeld himself has 
admitted in his’iatest edition, excites both surprise and 
regret. Except from one point of view, the work is 
misleading and inaccurate in detail. What it does 
give IS a condensed summaiy of foreign work, which is 
excellent if read at the same time as a compendium of 
the actual experimental facts of spectra. 

Air Ministry : Meteorological OJfice. The Weather Map 
An 'Introduction to Modern Meteorology I>y Sir 
Xapier Shaw. Filth issue (reprint of louilh). (M 0 . 
22^i.) Pp. 109 -1 8 plates^ 8 ( 5 haits (Ivondon ; 
11 . M. Stationery OOice, 1921 ) t^. ^d. net. 

It is not possible to overestimate the hiqh value of 
this woik. At tlic present time the demand for 
weather knowledge is \erv ke(“n, the enthusiasm being 
stimulated by the wuek^s broadc'astmg of weather 
information. To apjircdate billy the information 
received bv wireless it is t'ssenli.d to be able to grip 
intelligently the scuntifK' details in\oKed The 
work under leview (ontains mmh gtner.il inlormation 
on meteorology 'the lormer edition was issued four 
vears ago, and tlie eailiei ( opies ga\e mu( h assistance 
in the tiauimg ol meteorolouK .d units in the arm), 
so essential lor main interests during the war 
The publu'ation contains spei imen weather maps, 
and the lettiapress thoroughl) explains then (oiistriu'- 
tion and the results whu h the maps provide Weather 
s\ stems and their movements are de.dt with and 
explanations aie given of the seciueme ol weather, 
the travel of the centies of disturbances, and the vr'cring 
and backing of the wrul. ixecent lescatch ulative to 
the upjier air is im 01 pointed, and a thorough under- 
standing can be seemed of the distiibution ovci the 
Pntisli Isles of (loud and i.iin conseiiuent on the 
passage of a storm area acros^ the countiy. Jntorma- 
tion IS given <is to avei.iges and normals, and the 
mimeious tables, diagrams, and maps in the lattei 
hall of the book are uselul /or reference. The ( (.)st of 
the eailier editions of the work was , but the e harge, 
Ji. 3(/., for the present issue is exctedmglv small, and 
the work should lie obtainerl hy all who would be 
mcteoredogists, b FI 

Rocks and their Origins. P»y Prol (.henville A. j. (ole 
(Cambridge Manuals of Seieme and latcrature.) 
Second edition. Pp. viu + t7s. (Cambridge. At 
the University Press, Te;22 ) 45. net. 

It speaks well tor llu* (hs( iimmation ol the re-aders of 
popufir .scienee that a new issue ol this thoughtful 
introdiKtion to the stud) 'd rocks should be (allc'd for 
Prof. Cole IS eeiually at home in tracing the history of 
the ddeelopment of seientili<' theories and in describing 
the relation of scenery to the geological stiuetiires of 
the ro('ks that undeihe it lie discusses without 
too much technical detail the origin of the different 
t)pes of roek,s of which the eaitli’s crust is composed, 
and giv\'S a very fair resume of the controveisies which 
have been waged on the •subject, many of which are 
still as active as ever. There are a number of happily 
chosen illustrations of rock scenery, mostly repro- 
duced from the author’s own photographs. This little 
volume is honourably distinguished from others of a 
similar character by the clearness of its style and the 
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abundant references which will prove useful in direct- 
ing the student's attention to scier/tific contributions 
that he might otherwise overlook. There arc few of 
our geologists who have read so widely and to such 
good effect as Prof. Cole. *' J. W. E. 

Farm Book-Keeping : The Principles and Practice of 
Book-Keeping applied to Agriculture : for Agricultural 
Colleges, Extension Classes, Evening Classes, and 
Practical Farmers. Py John Kirkwood. Pp. 224. 
(Edinburgh . W. (dreen and Son, Ltd., 1(922.) 
6 s. net. 

OxK of the most noteworthy developments in the 
study of agriculture i.s the attention which is now paid 
to the economic aspects of farm working. Mr. Kirk- 
wood’s book (one of the Scottish Series of Junior 
Agricultural Text-books) is to be welcomed as a work 
which cpntiibutes to tins development. 

Part I consists of nineteen concise chapters dealing 
with double-entry book-keeping in its application to 
farm management. J'art II. sets forth a simple cash- 
book -system lor the benefit of those who may regard 
double-entry as a (.omplicated system, and the author 
assures us that his simplified method of keeping 
accounts has stood the test of actual use 

With practaal handbooks of this kind on the market 
there c'an be no e\( use for the repetition of those 
blunders in farm nianagemenl which are the ac-compam- 
ment of a disic'gard for scientific .study and a blind 
adhcTcnce to tradilion. 

Coal-tar Colours in the Deiorative Industries. By A. 
Clarke. Pf) xiii f 166. (London ■ Constable and 
t'o , Ltd , T()22 ) 6 s 

Tiik uses of c'oal-tar dyestuffs m lake-making, and in 
Ic'ather, fur, wood, paper, c'tc., ('olouriiig — le those 
appluations which are not covered in the ordmaiy 
treatises on fabiic, dv eiiig — are considered in Mr.Claike’s 
work The ireatment is, naturallv, whollv technical, 
and very briel A l)ibliogiaphy is given. To the 
expert the tieatinent will (loubtless append, but to the 
orclmary scientific reader such sentences as the following 
indicate a language evam more formidable than his 
own * “ The level-dveing a('id dyestuffs do not exhaust 
well, but if they are topped with basu' ('oloiirs the 
backwateis are colourless ” A glossary miglit have 
bec'n added for the uninitiated. 

The Peoples of ^Europe. By Prof. 11 . J. Flcnire. 
Pp. 110. (London. Oxford University Press, 
1922 ) 2S 6d net 

It was no mcvin task to attempt an adeejuate sketch of 
European peoples in about a ^ hundred pages, but 
Prof. Idevre has been fauly successful. His volume 
IS op[)ortune at a time when a sound scientifu' basis for 
the discu.ssion of the complex problems of Europe is 
essential, and it is a happy illustration of the value of 
a geographical foundation in the study of political 
problems, 'fhe book contains not only a great amount 
• of information but also a wealth of ideas, and is a 
genuine contribution to the vexed questions of the time. 
There are three sketch maps and a short but useful 
bibliography. The lack of an index is unfortunate. 

R. N. R. B. 
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Letters to the Editor. 

[The Editor does not hold himself re^iponsible for 
opinions expressed by his correspondents. Neither 
can he undertake to return^ or to correspond with 
the writers of rejected manuuripts intended for 
this or any other part of Naiukf. No notice is 
taken of anonymous communications.'] 

Spectrum of the Night Sky. 

1 1IA\L novN suci ('('( 1('(1 in obt,unin}' ,i six'ttro^rAin 
showiii" the general fe.itures ol the spei tunn of the 
night .sky 111 tlie south of ]''ngl,in<l, with tlie moon 
below tlie hoii/on '1 he exjiosiire gi\(Mi was .ibout 
50 hours, beginning eac li night not e.iilier than 
hours after sunset, and closing about niidiiight 
d'heri' a])p(Mrs, therefoie, to be no jiossibiIit\ fliat 
sunlight or moonlight interM'iKsl 

riie spectium shows the blight \ellow-giccn 
aurora line \eiv stiongl\ I heie is a (.ontniuous 
spectrum eoiresponding in distribution to tlu‘ solar 
speitniin, and showing tiu' dark l''r.uinhot('r lines 
11 and K 'Idiese arc' pc'i tc'c tly delinitc' The c'x- 
posiire IS not enough to show the othei 1-raunholei 
lines dehmtc'lv, and, in any ease, the instrunK'iit list'd 
IS only capable of showing a few of the' strongc'st of 
them 

Theie is no trace* on this ])l.dc‘ of the* nitiogeii 
bands, whieh loiin so consjnenous a pait ol the- 
s{)c'ttruni of the polai auiota loom some* exposiiu's 
1 have' made' m tin' nc'ighbourhood of Ni'w'castle, 
tliiee degrc'C's farther north, I bc'hc'x c' th.it llic' negative 
bands ol nitrogc'ii arc- a normal lc'<ituic‘ ol the night- 
sky spectium thete Hut moie woik is ic.'(|iiirc‘d 
on this point Kwilk.h 

reihng Place', Withani, Ivssc'x 
Novc'iiibc'r 25 


Medical lulucation. 

It is statc'd in Nmokiv (Xovc'inbc'r r8, ]> 083) that 

"I'lie ])rof('ssional course' has giown so lull m the 
tiaimiig ol a inc'dual student that it has become' 
increasingly diflieult to covei the giound and sc'ciiic' 
qualihcation m a leasonable time ” It si.'ems that 
chcmistiv and [ihvsics are to be yilacc'd outside' the 
profc'ssiomil c iinic ulum, but biole)g\ is to be letamed 
\ know'lc'dge' of clu'inistry aiiel ph\sies is necessary 
to the doe tor, and niiieli of the' ic'ceiit advance 111 
both me'dume' and surgc'i} is clue to cliscovc-ry in 
these scic'iu.es Hut can any one tell ns of what 
utility, piactical intellectual, is the biology which 
medical students learn— tac ts about the- e lassilic ation 
of plants, the vascular system ot the se'a-urchm, the^ 
digestive' system of tlu' Ic'c'c li, the pone's in the cod’s 
head, and so on '' No one' is a bc'ttei ]>h\sic i,in cir 
siirgc'on for such knowledge, ami, theic'loic', since' 
it lias no bearing on later study and piactice, it 
IS loigotten as soon as the piescribed c-\animations 
are passecl , 

For the medical •man the mtellc'c tii.il value ol 
biology should he, i1 an\*w’hc*rc', in iniei^cielation 
It should cause him to think He shoulcl U'ain man’s 
place in iNatiire - how he lesembles and dittc'rs tioiii 
other living beings, and how the^c* likc'iii'ssc-s and 
dillcrences aiose Man is in body and iiiind above 
all the cducable, the trainable', the adaptive being 
From biith fonvards he cfevolops mainly 111 lesponse^ 
to use' He IS rational and mtcllectuai because his 
mind grows through functional activuty Tliat is his 
special distinction , that places him m Nature The 
medical student Icarus nothing of all this He may 
be taught, incidenti>lly as it were, that some characters 
are inborn, or acquired, or inheritable. But a year 
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or so later, physiologists and pathologists tell him 
the quite indisputable truth that cVery character 
takes origin in germmal jiotentiality (predisjiosition, 
diathc'sis), and arist's m rc'sponsc' to some sort of 
nurture— 1 <■ that evc'i v c liarac tc'i is ecpially innate*, 
accpiirecl, ami inlu-ritablc' It the' student iliinks at 
all, ho must com hide, as Pud Aimstiong savs vc'ry 
tiuly in anothc'i conm'\ion (Nah’Kl November rr, 
p <148), “ \V(' tin* mouldi'img awav' m our laboratoru's 
•iml whc'ii vve* sc'ck to make known what we have bc'cn 
doing wc' use a jaigoii which we c finnot oiwselves 
undei stand ” 

'J'he medical '^udc'iit mav^ be told that Natui.d 
Selection is an mtc-rc-sting speculation, but that no 
man has sec'ii it in opeialion \gam, if he thinks, 
he* will c one hide that, ow mg to di Ic i live* cqipoi tnml ic's 
lor obsc'i vat ion, no man lonld si'c* ’Natuial Sc'lc'c tioii 
III ojH'iation among llu' wild animals and |)kmts 
wdiich biologists stuciv N ev c 1 thc'lc'ss, a \’eai 01 two 
latc'i he* will jic'iceivc' it 111 lull s\ung m the' case' ol 
1 ubc'i c iilosis and c'vc'iv ollu 1 leth.d and pievalenl 
human dise.ise, and will Icain lhal c'veiv hiiimin i.u e 
is ic'sistant to c'vc'iv human ducMse [uc-cisc'Iy m 
piopoition to the* Ic'iigth ami seveiitv' cd its p.ist 
c'\[)c*i u'lKC' ol th.it disease' I'heie are scc)res ot 
chsc'asc's .iiid hundic'ds of uu <‘s and siib-rac es ot man- 
kiml, and, theic'foic', m some thousands ot instances 
— whenevei and whc'revei c lose olcsei vsition js possible 
--he will hud N'atuial Sc'lec tion causing adaptive 
c'vohilion. Moteovc'i, he vcill k'ain that just iis 
hum. Ill races altei gi.idu.dlv iii poweis ol rc-sistamc*, 
so, at the' othc'i end ot the* scale’, bac tc-n.d r.u es alter 
m viiiilc'mc' when removed from one kind oi animal 
to anothc'r, a thing cpiitc* im-xplu able except 011 
grounds ot Natur.il Sc'lec tioii 

I he studc'iit m.i\ bedaught lh.1l cdtc'c five selection 
occurs among mutations, not llm tuations A year 
or so l.itc'i he will pc'ucive tiibeiciilosis selecting .iimcl 
.ill shades ol dillc'i c'licc', with the* result th.u r.ict's 
present all sh.idc's of evolution Me* may be taught 
that miit.itions sc'giegaB' and thal their inhciit.ince 
IS .iltern.itc' A \eai or so kitc'i he will leant th.it 
hum, in mut.itions (eg uhot \ , li.iie lip, c.lnb-toot) .irc* 
inheiited, peih.ips for main gem i .itions, m a patent 
cti latent condition, <iml tlial only then reproduction 
IS .dtc'iuatc' Moreovei, hc' will wondei, il mutations 
sc.'gu'gatc', how It .hapjH'iis th.it long-lost amcxstral 
tr.nis sometimes u',i])|)c'ai m piiielv bn'd domc'stuated 
v.iiic'ties (e jugc'on, poultrv, .ind m.my plants) 
He may bc' tauglit th.it evolution de])ends on mutations 
and that mut.itions do not blc'iid A yc'.ir or two later 
he will Ic'.irn that hum. in r.u c-s nc’vei dilleientiate 
while* theu* IS intc’r-brc'c'dmg, but diverge r.ipidly and 
mf.ilhblx when sc par.itc'd by lime <ind space; that, 
though men are fond oi tc llmg ,d)out vvondcjrs, yet 
in tlu* whole of written hum. 1 11 history (4000 yeans 
or moie) no useful human mut.itioii h.is been iccorded, 
not one that c h.inged the type ot a nice, ll»it .ill 
riuman v.iru'ties (eg m gro ,iml white*), like* .ill 
natur.il v.uieties (eg brown aful jiol.ir bc'.ir), blend 
pc'rfc'ctly when c'lossc'd m .dl (hai.utc'is except those 
linkc'd with sex, .ind, lastly, lh.1l “lost” ancestral 
tiMits nevei n.ippc'ar except when one* of the parties 
to the cioss is dc'iived bom .i doiuestic.itc'd varieiy 
If he* thinks at all, he* will ( om hide' that Natuial 
Selc'ctiTm is founded on llm tn.il ions, but that man, 
as IHirvvin noted, “often begins his selecftion ^y^ some 
half-monstrous lorm, oral k.ist bv some moditic ation 
pioimneiit enough to catch* the eve or to be plainly 
usetiil to him ” He imcy be taught th.rt the doctrine 
of rc'capitul.ition is doubtful Hut if he thinks at all, 
he will jierceive th.it any othei mode of c'vohitum 
and development is totally inconceivable And so on. 

The point I wish to einjihasise is th.it medical 
men, with an acquaintance with man infqiitely more 
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intimate than any biologist can have with any 
animals or jili.iuts, with abundance of direct, not 
merely tirtumstantial evidence, have no need for 
the traditional biology of biological teachers. They 
are m a position to construct, and for all practical 
purposes have already constructed, a biology of their 
own. The traditional teaching has with them no 
inlluence whateviT extejit as a v\aste of time, and 
ought to be, and before long is sure to be, eliminated 
from a ( iirrKuluni wlmh has outgrown it 

, * t; yVinilDALL KjJD 

0 \utoria Ibiad South. Southsea, 

November 10 


Divided Composite Eyes. 

Ii IS not imcominon to Imd among msisls m- 
staiuis wheu' I'ac h (omposite ('\ (* is divided into 
two ])orlioiis, so that m .i]>j)(Mi.nKe thcie seem to be 
four eves mstcMd of two In sections, however, it is 
seen that both jiarts ai<' (onnected with the same 
ganglion 

Sometimes the reason for tlu' division is obvious, as 
111 the case of certain beetles which have a ju'oinment 
soit of ''aimoured belt ” carru'd hori/ontallv round 
the head lieie half the e\e is above and h.iU Indow 
the belt, tliiis giving a view of the ground <is widl as 
of ob)ects above it 

'1 he reason for du])lualion, Intwev'er, is not always 
so .qiparent In the majoiitv of composite eves the 
(onvex suiface is covcied with lenses of uniform si/e, 
but in those to which the present note relati's, namely, 
dragon-flies, White (or Cabbage) fly, and Aphides, this 
IS not the case 

Among the dnigon-flu's — a^vciy liighly developed 
type — ea( h eve ^ireseiils a continuous conva x siirfad', 
but the lenses of the upper part are iinuh larger tlian 
those below d'lie transition from large to small is 
cjuite abrupt, but as the (urvafuie of the sin lace is 
continuous the line of deinaic.ition is not noticeable 
without the use of a magnifviiig glass 

In the Wliiti'-lly {Alcyroda ptoleiella, etc ), where 
the eyes are well divideil, the relative ])osition of 
the large and small lenses 1*, lev’ersed, the largi' hmses 
being bi'low 

The e^es of Aphides present for the greater 
part of then area a convex suiface carrying 
lenses of ef[ual dianu'tc'r, but not far from the 
posterior maigiii there is a small promimMu e 
bearing a few lenses on its summit and side's 

The a])pearancc of the eves of dragon-flies is 
so well know n that it is scan el v necessai v to give 
figures, but it may be remarked that the areas 
coveroil respectively by the large and small lenses 
differ considerably both 111 loim and extent m 
diffc-rent genc»ra 

WRite-fly is chiefly known as a pest m grexm- 
houses, and until its appearance 111 nmisual 
numbers m tiie autumn of lo-i, I had never 
giv'eiii it aiiv attention Anv' one, hcawever, 
who exarnnit'd the perfect insect with a magni- 
fving glass might well be exeiised for taking 
it (as did Linnaeus) for a small moth, but if the 
course of its development is followed ii]) from the 
egg to the inpago it is seen to be more ncvirly a'llied to 
tlie Ajilides 

Far the best account ^f it is given by Fcauinur 
(“ Wemoircs," 'Fome II ) m 1736, and having myself 
repeated his observations cjf its transformations, I 
can confirm the accuracy of his description All 
Reaumur’s sjiecnnens were appaiently taken from 
the leaves of Chelidomum majus, but this plant is not 
abundant m the neighbourhood of Exeter. 

I 10] 


White-fly, however, feedson a great variety of leaves, 
and I have taken it from cabbage, tucumber, tomato, 
campanula, veronica, and from many composites. 
There is a consideraVile difference in these cases both 
in the size of the perfect insects and m the density of 
the cottony down with which they are coated, which 
gives them their white appearance, but whether this 
implies real specific differences or is only a result of 
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different food, is, I behev^e, considert'd uiKt'rtam, 
Among my own sptx miens, tliose taken from cucumbci 
vvi're tlie smallest m si/t* .md had the thinnest coaling 
of down The dividt'd e)es weie closely similar m all, 
and the g('iu'i<i] apjie.irance of the insect is shown in 
the camera-liicida sketches, Fig i When thi' head 
IS viewed from undeineath, especially when it is so 
tinned that only the lou'ci pan of eves are visible, 
the face is cuiiously ovvl-hke, the jirobosus standing 
foi the beak 

I 



Fig 2 — Bl.ick Aphis t.ikcii from L.ibnrnnm 


a, Ho.kI, side view 

b, Iliad, fiont vmw '50 
f, 1' ye and pai t of he id ^ 


21 (fio in the reprisUii tion), seen from above. 


The eyes aie shown m more detail 111 the photo- 
graph. Fig I. 

'there is always some difficulty m photographing 
such objects as reijuire large magnification, but the 
structure of which does not permit of these being 
flattened , and though miiDi less detail is shown in 
' Fig. 1 c than can be made out by focussing each part 
independently, the diffeiencc in the si/e of the upper 
and lowx'r groups of lenses is very apparent 

Several species of Aphis taken from various plants 
were examined, and in all of then the eyes had the 
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peculiar feature illustrated m Fig. 2, a, h, and c. 
The prominence vj^ricd slightly m size and position iii 
the different species, but there was always at least 
one lens on the summit and three or four round the 
sides 

Divided eyes must be, or*at some period lia\e been, 
of use to their possessors. fla\e the natuiahsts any 
explanation of wliat that use is > The ease of tlie 
Aphis eyes seems especially dilhcult 

In the last ciMitury Johanm's Muller expiessed the 
opinion that in the picture foiined 1)\ a Miinposile 
eye each lens (ontribuled only one inipiesMon, f l; 
that the picture was made up of oiii\ the same 
number of patthes of light and shade as theie weie 
lenses to foim them, just as in the niodi'in “ puxess 
block ” light and shade ettects are prodiued hv tlie 
varying intensities of uniform] v distiibuti'd dots 
In 1804 I gave (Fioc KS) some llieoietual 
reasons in suppoit of Muller's \i(>w This paj)u has 
been mentioned m several iiioie leieiit books, but tlu' 
theory itself is not (pioted It is, however, so snnpU' 
and, coupled with tlu' measureiiieiits of \aiious 
composite eves, so (.oiulusni' lliat it may be worth 
repetition m this place ^ 

Every oiu' kiunvs, nr ought to know, that the nn.ige 
formed by a pet feet lens of a distant blight point 
consists of a blight disc surrouiuU'd by faint rings, 
and that the angulat dianudi'r of th(‘ disc as mmui 
from the optic centie of the lens is of tlu' onUu* X/D, 

X and 1) being respcctuady the wavi'-Unigth of tlu* 
light and tin* diameter ot the lens llns being the 
c.ise, it is (‘videiit that no advantage m defimtitMi will 
be gamed by providing a ndma capable of dislm- 
guishmg angular distances less tlian X/l ), 1 t- the le.ist 
distance which the lens can lesolve 

If the wave-length is taken as 1/50000 of an inch, 
then for a lens 0001 m m diameter X/[) is rather 
more than one degree', und for a dianu'te'r of o oooi 
in., lather more tlian ten degrees 

If a number of small lenses ate placed side by sich' 
with their edges touching on the sutface of a splu're 
of radius R, and if the focal length of the le'iises is 
small tomjiared to this r.idius, imagi's of outside 
objects will be fornu'd on a (oiuentne sjiheiical 
Sin face (vv ith a radius sonievv hat less than K) , m these' 
images, only those objects c.in be sepaiated of which 
the angulai distance apait is gicatei than X/D 

If, then, the foe al suiface is eovered by a retina 
which provides only one sensitive jioint lor each lens 
to act on, the maximum delniition will be secured if 
the subtense ot each lens at the centre of the splu'ia' 
IS also X/D, that is if D/R -X/D, and this is the lelatioii 
found to hold in the most highly di'velojied com- 
posite eyes. It i!iay b(' s.iid, tlieri'lore, that the 
construe turn of these eyes is one ot the most detimte 
refcrcnci's to the wave-length of light to be found in « 
organu structures 'I'he actual valuts of D lu' lietwei'ii 
soiiK'thmg over o 001 in and a little less than 
o'ooijj in ‘ The delimtion, then fore, even m the most 
favourable cases, is v'cry jioor compaied with tliat 
given by the snnjile ('vt's of veitebiates, when' a 
single lens forms an image oi» a retina clos*'l\ packed 
with sensitive points, wlule^m the composite; c've ('ach 
retinal point is cajijied with its own lens 

To form a composite c'ye with tlie same detinmg 
povvi'r as the human c'ye, for example, the leusi's 
would have to he on a spheiical suiface of 18 ft. 
radius 

It would be interestin;]! to know how or why the 
tw’O types have come into existence A Mallock • 
9 Baring Crescent, Exeter, November 7. 

* 1 have taken -come trouble in .'iniving at this lower limit, measuring 
directly for this pniiiose the v.ihies of 1) for the smallest Diptera (and their 
parasitic Hytneiioplera), Ejlheiner.i, and others. 
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Action of Gutting Tools^ 

If Mr Mallock’s friction theory of cuttmg-tool 
action IS valid, and if cutting tools are ever ettectively 
lubiicated, it wmuld follow that the diy tool should 
have an angk' ditterent fiom that of the lubiicated 
tool But this IS coniiarv to umvt'rsal practice 
rile inteK'iice would (hen be that either th(' friction 
theory is unimport.int and extiemelv incomplete, 01 
that lubiication .is jirac tisrd by fiigmeeis is veiy 
iiielleitive 1 he kitti'i v u'w seems mine collect, hu 
the follow mg leasous 

When a tool h.is been lutting foi sonu' tune, nu't.il 
aitumulates on the point ol tlie tool and adheres 
sonu'times so (irmly that it i.iniiot bi' lemoveil, 
without iisk of bit'.ikiug till' tool, e\( e|)t by ginidmg 
rills agglomeiation oi metal mav lie s.iid without 
looseness to be wekled to thi' tool just as m i ases 
ot bi'aimg sc'i/iire tlu' nutals aie welded together 
riiis is ('specially olivioiis m hi'avv woik, and it can 
be sei'ii 111 a U'sser di'giee m modeiatelv light vvoik. 
When contact is so intimati' and piessine so gieat 
as to cause' such colu'sion it is diltu iilt to i oncc'ive 
th.it Inline .ition in tlu' usual sense ot tlii' term can 
exist at tlie jioint of a cutting tool 

.Moreover, eiigiimeis in many loimtiies have .striven 
to introdiK (' lubruMiit to the cutting face by means of 
Ingh-veliK ity jets and b\ diillmg holes m the nose 
of th(' tools, but without success 

L.istly, the toniperatuie at the tool face is extreiiK'ly 
high luinuigs which jviss over tiu' surface' are hot 
c'liough to caus(* .sc'rious burns, rind large tool cioss- 
sc'ctions arc' lu'cc'ssary to conduct the heat away 
from the nose of the tool It has bi'en observed 
that niodein Ingh-spec'd stei 1 will cut at a dull red 
lu'at , and while this,is*au abiioimal condition, there 
IS c'vidence enough to show that the temjx'ratiires 
existing ill avetage machining work are higher than 
can be met by spi'c'ial lubiu.iting systems under 
less stn'iiuous pic'ssures Thc'se c oiisidi'rations .seem 
sultuit'nt to K'but the* ic^ea ol cutting-tool lubrication 
in most c. ISC'S, .md to suggest that tlu' c hu'f value of 
so-called cutting oils is in thc'ir cooling piojicrties 
Ivvc'ii tuipeiitnic which is nsc'tul m cutting haid steel, 
may have much ol its v^diie in its latent heat of 
evapoiation ('c'rt.imly to obtain a good tnnsh on 
hard stec'l with tyipeiitiiic' otteii ic'cpnres a spiing 
tool and light cuts, in whu h c .isc' theie is the ecjuivalent 
ol chatter in a mild form, and this is conducive to 
lubrication 

In the discussion on I’lof Cokc'r’s paper it was 
statc'd that the point of the' tool was not in contact 
with the woik, and Dr Eaiichestei v cry trenchantly 
asked, Wliatwasthe goodol hav mg tlu' tool sharpened ? 
But it is well known on heavy work or with ^ools of 
mfeiior tempei that work must bc' stc'jipcd pcriixlically 
and tools tegiouiid d he idc'a that tl;e point of a 
tool IS not in contact with the' job is jierhap.s a natural 
cine, and tests on a dilliculty hitherto unc'xplanied 
It is common observation that a tool vveais most 
some little distance fiom the c'dgc', and the edge may 
last a good deal longer than the pait belntid it 
But llu'^ IS no picxjf that the edge is not m contact , 
and it the edge wc'ic' not m contact, the action of 
ciittmg tools would bc' even moie jic'rplexing than it is. 

TheVxplanation of this jiomt may he m the fact 
that* the turning has less relative moAon I'j^c'ar the 
edge of the tool than at .some' distance behind, and the 
justihcation lor this view is* seen m a closer examina- 
tion of the motion of a tuining The neutral axis 
of a turning has a constant sjiced appioximately 
et|ual to the cutting spec'd, but when the turning 
begins to bend there is a speed of rotation added to 
the speed of the neutial axis, and this rotational 
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speed vanes as the thickness of the turning. As the 
turning does not begin to curl or bend until after it 
passes the ed^e, it is not difficult to see why the edge 
should wear well and give the impression that it 
Jiad not been in contact. The fact that the point 
of the tool IS m contact with the work may be inferred 
from the fact that in many circumstances steel is 
welded on to the point, and but for the gi cater 
relative motion behind the rutting edge when* the 
siourmg action is excessive, this deposition of metal 
would probably be more extensivi* 

Wo are then dtiveii back on .mother part of the 
problem Why do shavings curl ? The analogy with 
rivi't lusids IS unconvim mg, for shavings are uiiiv (‘rs.illy 
Hat in a lateial diiection, which — having legaid to 
\ariety of tool proldes — is evideiu e ot the cxtia- 
ordinary stresses involved and ot the How thev 
jiroduce — the stress on the upper faic of the tool 
IS of the Older of loo tons jx r sepian' inch in epiitc 
ordmaiy piactice A more direct and convincing 
explanation is the following C onsidei a piece of the 
shaving as in the liiagtam (log i) 1 hcie is the down- 
wards slusiring force S at tlu' principal jilaiu' ot sht'ar 
and an opposite n'adion K at tlu' tool face 1 hese 
produce a turning couple which has moic' than one 
ettect In most cases the elfert of this couple is 



to disfoit the eincigmg edememt into a wedge the 
base of which is extended b> jilaslu How at the' tool 
face and the upper pait is shortcMusl as in bending 
The tendency is to place thc^««lc)wei or beaiing surface 
of the .shaving in tension as in a bc^am, and if the 
material has a low tensile stiength .is m cast iron, 
the shavings bieak, but even these brittle matcTials 
show a slight curl in the fimall ])ailiclc*s removcxl by 
the tool Knrtion at the tool fare, as Mr Malloc k 
points out, rc’sists curling, but it piobablv' not thc‘ 
governing factor In the discussion on Prof Coker’s 
paper, Mr. H 1 Prackenbury ])ut foiv'ard the veiy 
important observation that slow sjiecds aie conducive 
to curling and high speeds piodncc' straight sh.ivings 
— tins m tough steel Having regard to the fact 
that cutting-tool action is a pioblem in plastic flow, 
the viscaisity of the metal is probably impoitant, 
and a* the temperatures at the moment of cutting 
aie very high, conductivity and tensile stiength whem 
hot may be derisive factors J he r.itio of she.armg 
stiength to tensile' strength c-ntc'is into the phc'nomc'non 
of cuihng, but as [i^irts of the shaving ,ire flowing 
it IS not easy to get clear vu'ws c)n wh.it rs taking 
place^ 11 S Kovvlll, 

Director of Research 
Kesearc'h Xssoci.ition of British Motor 
ami Mhc'cl M.uuifactuiers 
15 Bolton Road, Chiswick, W.4. , 

l^ov ember «i 
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An Empire Patent. 

Mr Hulme's letter in Xv lurj. of Nov'ember 1 r, p. 
633, raises objections to the Kmpirc Patent on grounds 
which would occupy too much space to tia verse fully, 
but I would venture to cjiiestion his general coii- 
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demnation of the present patent system. A system 
such as he proposes, wdiich w^oulc^ grant a monopoly 
only to such persons as were actually working an 
invention, would be unjust to an inventor without 
capital to exploit his ideas. Moreover, considerations 
of novelty could not entirlily be left out. Presumably 
Mr. Hiiline would leave this to be decided by the 
Courts, but litigation is costly, and 1 iinagme that 
few concerned with the business side of patents 
would be willing to dispense witli a search for novelty 
on the part of the Patent Office, the advantages of 
which appt'ar to be suifu lently obvious. The limita- 
tion, for ])r.ictital reasons, to British patent specifica- 
tions does not diHravt from those advantages, lor, 
assuming the patent system to be of some value, it 
is most likely that subject-matter of a patentable 
nature will be disclosed m the first place in a patent 
sperilic.ilion Mr llulme’s obiections to the search 
appeal to be based largely ujion Ihiited States ex- 
perieiK e, but tlu' opinion he cjuotc's may be due to 
(hllereiK (' of ellicu'iu y m admmisiiation in the two 
c<)iintrics, particularly when we consider that Ameri- 
can se.irch IS theoietii ally not so limited as hen*. 

d'he arrangements as to “working" laid down 
111 the Patent t ot kito, wlmh ensure that any 
patent granted m this country must be worked hcie 
oil a lommercial scale, would, it is to be jiri'sumed, 
apply to an Ivmpire IMlenI 

in coiuhision, may 1 be .illovvi'd a woid of warning 
on the too faille application of biological considera- 
tions to human society.^ Mr lluhnc’s as.sumption 
that a Hattening of the population tiirvc' is an un- 
favourable symjitom would not be endorsed by 
sociologists, and tends to discount whatever force 
Iheie may be in his biological ileductions yv. lAiti'iit 
Laws IvKNEsi E Toweer 

35 St. Andrc'W'S Square, 

Suibiton, Noveiiilier 15 


The Movement of the Positive After-image. 

'I'lii RE is no doubt that movement ot the jiosilive 
after-image takes ])lac(' without movement of the 
evesasAIr H S Ryland states (N.m lire, November 18, 
p ()68) His oxpcnmeiit is complicated by the fact 
that all poitions of the light shown have not the same 
intensity, causing a coiiespondmg diHerence in the 
after-imag(‘ 

Ihere appi'.irs to be, at anv rate while the eyes 
,irc being used, ,i sh'adv ciiculation of jihoto-chemu al 
material fioni the periphery to the v cutre of the iclma 
Hill' following exjierimeiit shovv.s^ veiy simply the 
movement of the positive' after-image w ithont moving 
the eyes If two rectangular strips of white papci 
' about three inches long .md a third of an inch wide 
b(' ])la( cd on a piei <' of hl.ick velvef and sejiaratcd by 
a distance ol an mill, delirnte positive after-muiges 
may bi' olitamed of fhi' two strqis by viewing them 
with one eye, the eye being diri'c ted to a point mid- 
way Ix'tvvcen the two si tips of paper, the other being 
closi'd .md covc'icd with' black v.i'lvet, for the shortest 
possible time, the eye being simjily opened and closed 
'Iwo (le.ir-iut positive aft(;r-images will first be seen , 
these lajudly become bliiued and goidiially approach 
each other, the lentral poitions of ('.'uh appearing to 
bulge tovv.irds each othei and to combine first , the 
upper and lovvei })orlions disa])pc'ar first, the two 
after-images gradually confbme m the centre of the 
‘'field of vision, the last phase being a white circular 
blui, vvhuh slowly disappeais with a whirljiool move- 
ment. It will be noticed that the after-images do 
not become negative F. W. Edridge-Green. 

J.ondon, November 18. ^ 
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Acoustic Research. 

The editorial article on the subject of “ Acoustic 
Research,” in Nature of October 28, p 565, conveys 
an impression which seems to need correction 

In justice to the life-loifg labours of the late Prof 
VV C. Sabine, now gathered into a volume of ” Col- 
lected Papers on Acoustics” (Harvard L'nucrsity 
l^ress), it should be saul that the practical juoblem of 
predicting the acoustics of an ordinary aiulitonuni m 
advance of its construction, or of correcting one 
already built, was solved by Prof Sabine some twenty 
years ago. 'Phe essential feature to be consideied in 
such a problem is the reverberation, ami Sabine’s 
papers on this subject are full and comjilete (3ther 
acoustic (jiiestions are, of coursi', sometimes involved, 
such as the transmission of sound thiough walls, the 
effect of lesoriance, etc Several of these had also 
been the subject of prolonged expel imental investiga- 
tion by Prof Sabine at the Jefferson Physu al Labora- 
tory at Harvard, but some of the ri'sultswere w'lthheld 
until the work could be completed His untimelv 
death inteiriijited this programme, and sime then tlu' 
work has been continued hen', and^ at tiu' .Xroustical | 
Laboratories, lllmoLs, undci the direition of Hr Paul 
E. Sabine, as desenbed m Mr Munby’s article 111 the 
issue of Nai'Urt: of October 28, p 575 
•Architects in the United States luwe become awaie 
of the importance of Sabine’s results, and scores of 
cases could be cited in which the apjdication of tlu' 
principles worked out by him has led to complete 
success The ojnnion that ” the laws legulatmg the 
production of a sm cesstul Viinldmg for he.inng and 
speaking have )et to be worked out ” implies a lai k 
of lespect for Sabine's protoundly ai* urate and 
thorough work, winch 1 am sure no cuiewill maintain 
wdio has taken the trouble to ai(|uamt himselt with 
the subject . 'iinaiDOKi: L\ man 

Harvard University, t'ambriclge. Mass , 

Noveinbei 14 j 


[The intention of the aiticle to which Prof Lyman 
refers was to promote lncrea^ed attention to acoustic 
research, and we regret that a phiase m it shoukl 
be regarded by him as nnplvmg a lack of lespei t for the 
pioneer work done by the late Prof Sabine Wink* 
readily admitting the Vrilue and < omplcteness ol 
Prof Sabine's jiapers, the continued ns( tul aitivitics 
of his acoustic laboratory woukl seem to imli(ate 
that in the geneial sense intended the expression 
used m reference to the lU'i'd for further investig.ition 
was justified It niav be tine th.it ruk's have been 
worked out ujion vs Inch a perfect acoustu building 
can be coiistructeil , the practical pioblem piesented 
to the architect, how'cver, often takes the foim of the 
provision of acoustic sm cess with presciibcd limita-, 
tion in the matter of design, and it^s 111 this direction 
that further knowledge is needed — Editor, Nm UK i ] 

Separation of the Isotopes of Zinc. 

Pure zim has been subje^ded to (list ill. ition 111 a 
high vacuum, and arfter three fraction.il ions of the 
distillate the lattei shows •a lower deiisitv* tlian the 
original zinc The icsidiie has been icduced by 
evaporation to one-t\v('ntieth of the original volume 
and shows an mcreasc'd density. 1 he method of 
separation is Similar 111 jirmciple to th.it of Hr^nsted 
and Hevesy for mercury 

Two sets of distill.itio^is have been carried out ^ 
In the prehmin.iry set, last winter, the distillations 
of the distillate weie earned out too rapidly and loo 
great a cjuantity was distilled. The results for the 
distillate indicated no separation, whereas the 
separation of the nesiduc, which w'^as effected under 
better comlitions, showed an increase in density. 
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Another set of distillations was therefore carried out 
this summer under improved condituyis (using liquid 
air condensation and a inoio careful regulation of 
the temperatuie and the quantity distilled), riie 
final distillate is lighter and the Imal residue heavier 
than the original zinc The determination of the 
density of a metal, as ordinarily performed, is no 
criterion of the avetage atomic mass per unit volume 
The m.mi part of the work has thcieloie been directed 
tow'ards making it so , the only alternativ^c appears 
to be the detei minat.on ot the .iloinu' weighj to an 
accuracy of about i jiait in 10,000 I'he piesencc 
of ilaws, of imjmnlics, of allotiopes, and of metal in 
a dilferent physital state do not siilliru'nlly explain 
the results, the diseussion of these lour points will 
be iiichidod m the publication of the woik 

'faking the density ol the initial /iiu as unity, tlu' 
density of the distdl.iti' is o and ot the residue 

100026 1 hese niiinhers appear to be outside the 

error of r t detenmiiatioiis of the density of 7 sejiarate 
samples of the initial malen.il, loi tlu' greatest 
divergeiKc between the numbers obtained only 
amounts to 000015 On lecasting the lesidtie and 
the ihstillate the dilteienee is m.iintaiiu'd 

'Ihe sepaiation mditated by tlu'se figures would 
imjily a ch.mge m atomu weight of abmit 3J units 
in the second place in tlu* atomic weight 'Hus is 
considerably less than might have been exjiected if 
the metal was composcsl of ('(IimI (juantitics of an 
isotope of an atomu. weight of ()| on one h.iiid, and 
of isotopes 66, ()8, and 70 on the olhi'r hand 

\l 1 K1 D (' l’,(r) RION 

Tlu' ('klicndon L.ilioialoi v , (Kfoul, 

November 21 

A Curious Feature in the Hardness of Metals. 

• • 

I?v combining MeyeUs formula 
L ,u/" 

with th.it for the ordinal y IhiiK'll lest 
H-L -’'^^(1) - J\'W 
the following lelationship is obtained . 


In this the second teim ci'.ises to have a real 
me.imng when • 



P)Cyond the load corresponding to a v alue 
L rI)’* 

the h.irdness lu'eonics iinaginai y, or, m other words, 
the load will be sufficient to loue the ball through 
the material contimiously Ihis fact may well be 
of consider, ible inqxutame m coniu'xion with such 
fpicstions as the penetration of a jdate by a projectile, 
in })uiuhing opi'ratioiis, .iiicl even m lathe work. 

* In the ca-e of a steel of o 2 jier cent carbon and 
o () per cent manganese with a Hrmcll liardncss 
inimljci of 140, using a ball of 10 mm cliametqr, and 
.1 load of 3000 kilograms, tlu' v.ihies of a and n will 
be .iboiit '] \ and 2 29 respet fivc'ly Under these con- 
ditions the load at winch pciioMlion ol the steel will 
occm will be r j,4oo kilograms, when the hardness will 
have lallen to 92 ^ 

F.nitlmr work in this direction is being cariric'd out 
by one of us , but the fact ^liat there is a high load at 
which the ordinary liaidncss measurenionts cease to 
ajiply, and the pcjssible sigmlicanco of the fact, seemed 
sullicicntly interesting to vvairant early publication. 

Hugh O’Neill 
F C Thompson. 

The Victoria University of Manchester, 

November 15. . «• 


2 A 2 



774 NATURE [December 9, 1922 


The Use of a Pancreatic Extract in Diabetes.^ 

By Sir ('. S Siikrrington, G.B.E., P.R.S. 


I N the words of its ( hdrtcr, rt*peaU*il at the admis- 
sion of eadi new fellow, the Royal Soiiety is 
des( rihed <is instituted “ for Improving Natural Know- 
](‘d;:e " A main means lor that “ impro\ in,:; ” is dis- 
(o\er}. In the case of natural know ledjie the mam 
ro.id to dis(oveiy must lie in resean h There are 
sexer.d ways in whah researeh tan he en< ouranetl, 
and one oi them lies in pro\idinij; suitalde workers 
with the means todevt»te their timejjret'ly to investi- 
gation The sot lety is torlunate m jMjssessin^ now, to 
a somewhat greater extent than formerlv, funds that 
m<iy he tonsideied permanently allot.itt'd to this 
fundamental ohjeel : for though its exislfiiee extends 
now to more than two and a half i entiines, fmant lal 
help duet ted to this eminintl\ impoitant .urn has 
( ome onK relati\ely retently That it should ha\e 
now l)(‘uun ina\ he a smn ol the<mi\alol an \i;e iii 
some respet'ts new , the ht miming ol a trtaid tow aids 
wider puhht interest m and sMujialhy with resean h 
Ol (wents 111 hioloyit <d siieiue m the |).ist \ear 
I ma\ imntion one (hat is attraetiny iittention 
at this time In the Bh\ sioloyit al h.ilioiatoiy of 
Toionto UniveisitN has heen jirejiaud a p.uuriatK 
extiact possessiiya, stnkinu power o\ei (he ( aiholmlrale 
nietaholi^m ol llie hod) Potent as ii is, experiem e 
with It is still limited Work ol urat m \ is usiuired 
with what may pro\e to he a (h'sired reined) , flu 
first proaramme is lurthei m\ estiaation of the extrai t's 
lull ijroi)erties. with taut ion O'* ti,' raisina hopes whiih 
prai ti( e ma\’ hut parth liilfil Sm h are the < onsidua- 
tions w hi(.h w el ah with t lie Canadian - and (he disi o\ 1 1 v 
Is Iroiii a Canadian uni\ etsity— to whom the dis. o\ i r) is 
due. In this ( ountry the M( di< al Rescan h Coiim il lias 
iindeitaken piihla -spintid diri^ (ion ol the exlra< (’s jiu - 
paration and of liirther di termmalion ol its projHudes 
file ph\ sioloaK .d steps (d the dis(ovir) ma) he 
hiiefiv outlimd thus — 1 )(%.( rm tion ol (he jiamie.is 
Is well known (o prodme m the do, a a diahetes-like 
(’ondition. ia])idl\ fatal 'I'he li\er^ stoic ol al\io,a<'n 
]s lost, and < annot he renewid h) e\en lihci.d ''Uppl) 
oi Its normal sour«(. i aihohxdrate lood .Suaar 
loimation trom proteins (iisius. with rajiid wastiuy 
of the tissues , at the s.une time (he hlnod is siii- 
( luiraed with su,a<tr, and tlu' tissues .ire un.ihle to m.ike 
use ol suaar In a noim.il .inimal, aliuose put into 
the ( insulation raises the r.itio of i arhoii dioxide exjniid 
(o ox\a‘'n al)sorhed, hei .uisc the tissues (oiisume the 
suaatf But 'Hm osi smiilatl) introdmeil into the di- 
pam reated diahetu animal does not i.use (he resjnr.itoi > 
(|Uotient the (issues l^o loiiaer ( onsiime the suyar The 
mlerepi e li.is loUa hei n tluC tlie jxiui re.is piodiu es sonu 
siihst.im e eiiahlmy the hod) to make use ol suaar -some 
suhstame that in fa< t slioukl (oiitrol (eitain forms of 
diabetes At Toronto there seeuis to ha\e heen secauid 
the extraetion ol that suhstame . 

Tile pam n^as ('onsists ol two struetuns intim^itdy 
tommmaled. One. sci retina cells set round dm ts 
into which they pour the })an<reati< jime, is potently 
diaesti\ e • the other, s( attered m tiny islets, is seeminaK 
unrelated to the ducts though closely related to the 
hlood channels. The want of .suece.ss of pancreatic 
extracts in mitigatmii; a diabetic condition might he 

' I niiii the.iprLSi(iciiti.(l addresb ddivfred to the Royal Society on 
Novtrubi r 30, 
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due to digestive powers of the juic:e cells destroying 
an anti-diahetie substance tif the islet-cells. Dr. E. G. 
Banting determined to avoid this possibility by 
preparing extracts made Irom the pancreas after its 
trypsin-yieldmg ctIIs had heen selectively brought to 
atrophv by ligation of the gland ducts lie and Mr. 
Best, a colkihcrrator who joined him, overcoming 
fomiidahle difficulties of technKjue, succeeded m 
jirejiaring the re(|uire‘cl material, and in examining 
the effei t of extract upon diabetic dcpancreated dogs. 
'I'hev lound the sui^ai lull both in the blood and urine, 
and that the aiuiii.ds, instc-ad ol d\ing in three weeks, 
remained, while trc.ited, m excellent condition 

'I’he lurther proses ution ol the woik afterwards 
cngaeic'd otlier collaborators to mc'ution thc'iu in 
.dph.ihetic al ord(^r,t'olhp, 1 lephuriyT.atc hford, AlacJ.eod, 
and Noble, of these Pro! MacLeod, himself director 
ot the 'foronto Pin siologicxd Laboratory, is well known 
as a skillesl .uithoiily in c-xpeiiments cm c arholn drate 
metabolism, and Dr t'ollip is professor ol hio-c hcmistry 
in the Unnersily ol Albert. i. though temporanlv 
working .it 'foronto. W'lth team work, adv.inee has 
|)ioc ceded lelatncd) (]uicLl)’, and successtul extracts 
.ire now' obtained from ordinal') ox and other pane reas. 

Of much pin siologK .il interest is the fact that the 
.ictne piincijilc- in the exlr.u t seems one 7 Uj>iiinllv 
controlling the hlocxl sunar in health, lor its injeclion 
ia[)icll) lessens the blood-sugar m noimal aiiiinals. 
'file exti.ic t. added to a simple iierliision (hud c'ont.iinmg 
.1 little vim use and streamed through (he isol.ited r.ihhit 
he.irt. im rcMscs three-- oi lomlold the hc-.ut’s upt.ikcMif 
Migai Irom (he- fluid 'flu' exliact sometimes e\okes 
senoiis nenoiis chstiirham es seemingl) assoc latc'cl w'ltli 
c xtreme lall iii the .imoiint ol tlie blood-sugar 

Aduimisleied to di.ihclu clc p.im reated animals, (he 
c’Xti.Kt brines ic appc-.iram c' of the h\ci's ghcoeeu 
store, while' luiiiging down the suu.ir cxc ess in ihc' hlood 
and the excretion ol sug.ii and .u ctoiie in the urine , 
.md it c'li.ihlc's the' diahc'lic oig.inism to consume 
siiu.ii It aUc) lessens or prcsc'iits In [ic tgl) c lemia 
[)roduc c'd m .ininiaK m scvcial other w.ns 

Gi.itil\ing success Ii:is .drc.uh .itteiick'd the use ol 
ibis c'xtrac t m tlic' ichei of di.dieiu jxitunts , much 
liirlhc'i tc'sc'aic 1) is, howc'\cr \ et iic c clc'd lor de\clop- 
mcnl ot the methods ol c'xtiaction and ol the routine' 
use ol (he ac In e juim iple 

'I'lie impoitant, pin siologa .d .uK'.im c' thus just 
1C. ic heel comes .is a fit rew.ud to those who li.nc' 
.uluc'M'd It Jl IS, ot course, llic' sti iking result 
oi stc'ad\' woik jciirsuccl h) mam x.iiiom woikcis 
through iii.iin' earlier \ears Sm h work, we m.iv 
rememhe i , la) olten opc'i/tc) i harg^; h\ the- imenlighteiied 
ol he iiig ‘’merely academi'j' .md liuitless. Us rew.ird 
he 111 v at the lime sinipl) the mtiinsic suuititic interest 
ol the f.K ts obtained The 'foronto irn c'stig.ilors we mav 
he sure would s.iy with P.isteur, “ 'I'o lia\ e the fruit there 
must have been cullnation cd the tree.” Pait oi the 
meiit c)l the recent suecestilul investigation has heen 
Its ajijirec laliori of possibilities indicat'd by previous 
work. But that merit is after all only a preliminary to 
the main achievement 'Phc' actual achievement is 
the deserved succcs.s ol a bold attack ccinducted with 
conviction and determination and earned through in 
the face of lorinidalde experimental difficulties. 
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The West Indian College of Tropical Agriculture. 

By Prof. J. B. Fakmkr, F.R.S. 


^PlIK opi'ning of the West,Trulian (’olle^^p of Troi)i('al 

J- Agrii ulturc by Ifis Exeellency Sii Samuel U iKon, 
the Governor of Trinidad and Tobaj^o, on October 16, 
an event not merely of local but aEo of Imperial 
interest, lor it constitutes a memotable landmark m 
the progress of a^mic ulfure throu^diout the British 
])osse.ssions m the tropus 

The idea of suc h a collej^e m the West Indies owes 
its inception lar^el\ to Sir hrancis W.itts, Imperial 
Commissioner of Agriculture, and the jiiojc-ct nut 
with support both in the West Indas and at home In 
men ah\e to the pressing need lor im]'>rc)\ ed faiihlics 
for agricultural education and rcseaic h m the tio[)iis 

Alter much jirehminar) exfdoralion ol \arious 
possibilities It was fimilU decided that the ( ollc'ue 
should be located in Tntiidui. ancl lew il .m\ . will 
now c|Liestion the wisdom of this decision The 
Government of 'IVimdad has prc-sented a magnificent 
site of 8^ acres, at St Auj^ustine, which appeals .imple 
lor piesent iincl, so f<u .is can be forc“sc*c‘n. lor lulnie 
developments also Thc‘ site lies .ibout 7 miles e.isl 
ol Port of Sjiain .md is situated just south of tlu‘ M.iin 
Ivast Rc),ul, c lose- to tlu' June tion station lor the cvistein 
and southern branches of the railw.iv In the- opinion 
ol thc‘ present wiitci, the {'ollee^c- h.is sc cm cal the 
finest site the islancl c ould (»lfei Not otih is the land 
open ancl well diMiiied. but it is surfuientlv c-xposc'd 
to the tr.idc- wind, which blows thioii.Lih the ure.iter 
part ol the \ear, to emsun* .111 .ii;ii e.dile .md he.dthy 
< lunate 

Innthcr iin[)oilanl adv.uit.ii^e ac - rues to the College' 
iiom Its close proximity to one ol the prim ip.d cnxpcii- 
ment.d stations .ind f.irms under the conliol .me! 
manayemcnl of the 'rrimd.id Dep.iitmcnl ol \m-ic ul- 
tuic the- cliiec lor ol wine h Mi W G I'VecMii.m is .dso 
a immiber ol the ,yc)ve ininy boclv ol theColhnt 'I'liiis, 
not only will students bc' able to follow the i.ii^.ine 
ol sue h >1a[)le tropic al prodm ts .is suy,.ir, c cx 0.1, mbbe 1 , 

< DC omits etc . on ninulibom ine, cst.itcs under ordm.irv 
j'lant.ition methods and conditions, but thew will be 
able to stuclv the same ciops arown cxpeiimc ntallv , 
.ind under naidlv sc iintilic control Tlu\ will .dso | 
become .n (|u.iintecl with m.my othet tiopic.d piodiict' ' 
not usn.dly a'awn m 'Inniilad itscll.smh .i-. cotton, 
c.unphoi spicc-s, .md so on hhii thcnmiore, .it Rivii 
Mst.ite, .mother l.irye c'xjicrmumtal siatictn, .lUo undei 
the' I )ej).ii tme lit ol Aaiunltnie. students will h.ive lie' 
o])|jc)rtumt\ ol stud} my mcUhocl, a prop.ia.ition .md 
cultivation c)l coco.i and c thci pl.mts under chm.itic 
conditions snllic ic ntly dilleient tioni those picvakiit 
at .St. Aiiyiistme .is t'* .ilfoiil v.dnablc* nii.ius ol c'oim 
jiarisoii. Ap.iit from the iiilwnsie v.ihic,'. bolh’c c oiionm 
.md sc iimiilie. of the well-|jl.mned seti'-s of ex|)cTmic-nts 
at River hst. dc. the rcsc.irc lies there .iie comlmtul on 
a ns'illv laiye sc .ile, .md sc.de is a m.ittci ol no small 
import. iiic e when startni” out on aL;iic iiltur.il mvesti^.n 
tions » 

For the piesent the College is housed in .1 buildm;^ 
of moderate si/e vvlm h w.is .drcxidy m existeiu'e on tlu- 
.site It h.is been smtablv altered and ecjuipjic'cl, ancl 
it will provide sufficient ac commoclation lor a limited 
number ol students* jiending the erection of the new 
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jierm.inent bmldmus which it is intendi'd shall bc 
commencc'cl lorthwith Residences will also be pio- 
vided lor the st.df, ancl it is liopi'd th.it hostels for 
Students m.iv be built it, .md when, Inncls bc-c ome 
avail.ible Recu-.ition m omuls lor students ancl st.dl, 
to.Ltethei with lelectoiv. c ommon - 1 oc;ms and b.itli- 
rooms, are alri-.idv m existence on the- site 

I lie liiture ol the- ( olk^e is w ell .issiii i d In addition 
to ;,rantin;j the- sife, the Goveinmeiit ol rimid.id and 
Toh.mo h.ive eiven ^0,000/ low.uds the c ost of eiec tion 
ami ecjmpmciit c)l the ( olk'ai-, and th.it Goveimnent, 
toec-llier with the- Govenmunts ol H.irb.ulos, the 
Teew.iicl Isl.iiuls, .md the- Wmdw.iid Islands, aic- c 011- 
Irilmliii^ .m .mnii.il sulivenlion ol .1 halt of i ju-i 
cent ol tlu-ir rc-vennes j'lu Inipeiial Government 
is also proMcliiu; the sum ol is. 000/ spread over a 
teim ol live ve.ii's on the- iimlc-i sl.iiuhny Ih.ii thewoik 
ol the existiici Impcii.tl Mcp.ulminl ol Ayiiciiltmc- in 
the West Imlics sh.ill be c.trricd on bv the ( olleiie 
I he- l,ilt(‘t y.ims in prestige h\ this .unaly.im.il ion. 
lot the woik ol the- cic-p.u tiiu lit , bc-min hv .Sir It.miel 
Moms ,mcl contimud b\ Sir ki.imi^ W.itls. is widelv 
.md most dc-serve-div .ippiec i.itc d lhiom.-hoiil llie West 
Indus Siibst.mti.il c onttibiil lon^ h.ive .dso been 
piomisc-cl bv Messis I’lv and Missis (’.idbmv. Mu- 
l-'mpire Cotton Glowers’ \ssot i.ition, .md the Bntisli 
( otton (iiownu; \sso(Mtion, while spe c i.il mention 
should be- m.ide ol ,1 li.mdsonie piiv.itc don.Uion liv 
Ml I W Steplu'iis. c*l f'linidad 1 1 w ill be- si-en that 
llu- c-ntc-rjnisc- h.is .die.idy .uoiiscd ])Mc(ic,d inteicst, 
.md tills .iiiyms well loi tin- lutmi 

I be- v.iluc- to tlu l-anjiirc- ol a ( olleuc' so l.ivouralilv 
limited to meet the- j»ri-s<nt iiiLU-nt dem.inds lor 
ti.iminu in Irojin.d .niiKullme should be- sulfn ic-ntl\ 
obvious to c-\civ one, .md Us milium e will not be 
Iitmlc-d to tlu- West Imli.ii^ isl.mds .done-, but i.innot 
kill to make itsi.lt tell o\c-r l.ir wider .ire-.is One m.iv 
IKth.ips be- ])irmilliid to hope ih.il (his wider mleiest 
will hnd .m c-xpic-^sion m ic lmnsol ,1 pi.ntu.il miture- 

'I'lic- first \ i-.ir's pros|)ec tus ol ihi- College h.is rei entlv 
hec-n Issued, .md copies c .in hi- obt.iimd Irom Mr. 
\s|)imill at tlu- Lomicm olln c- oj the ( ollece. 14 Tnnitv 
S<|uare, Iv ( ll will be- iiolcd that the ac'.icleiim 

veai li.is been ni.icic- to conlonn with that ol Prilisli 
imivc I situ-s. .md It IS .1 loitunate c n c umst.uui; that 
llu- .imicullm.d and clini.itic conditions m Tiinidad 
h.iiijHii tec under siu li .111 .irr.myc nu nt .I’smtablc^ one. 
l,lu hcllowinn c ouises .me] l.n ilitii , loi studv li.ivelieen 
piov isiomillv .irr.iiiLiec] » 

(1) I tiplom.i c oLiise. 

(2) Oiie- veai loiiise- m ek-nunt.ii v ayiu natural 
sc u-m e 

(4) Ocmscs lor .imicultm.il offneis, snentifu and 
aclmii-i'vtr.itivi- 

(4Jj Post-nradiiatc- u-sc-.irc li > 

'I'lie diplom.i course will extend over llirec^ v ears, 
and its object will be to ”iv*c' .1 thorouj^h training in 
the scieiVe and juaetne ol lro|)ical agric ulture to tliose 
stuelents inte-nding io bc-c-omc- eitlu-r tropical planteis, 
mv e'stigalors or experts m diffi-rent luanclies ol agn- 
eullur.il seieiiee or tec Imology. 'I'hese students will be 
required to have passed the College entrance ex.iinina- 
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ti(»n, tile standard of wlncli is intended to be that of the 
matriculation 'examination of an English university, 
and evidence of having passed such a matriculation 
examination, or other equivalent test, may be accepted 
1)) the (a)llpge in lieu of its own entrance examination. 

The one-year course is intended for those who 
rccjuire a less extensive acquaintaiK'e with tlie scientific 
aspects of agriculture, and the standard required from 
such entrants will be based mainly on a satisfactor} 
s( bool re('ord Indicating that they are able to profit 
bv the instruction offered. 

Spec ial facilities will be afforded ‘Lo officers selected 
lor the tropical agricultural .services, whether under 
government or otherwise, such as should enable them 
to obtain (threjugh courses [danned to meet individual 
needs) familiarity with the applicaticms to tropical 
conditions of the prim iples they will liave alrcxul) 
acquired in Europe or elsewhere It is dilTic nil to 
exaggerate the value and imjiortance of sucli training 
to men of this class before they procTed to take up the 
duties of tlie posts to winch they may have been 
appointed. Hitherto tliere b.is existed a gcqj), largely 
uii bridged, between the university at home and the 
work that awaits the sc'ientific ollic'er in his district, 
W'liere the conditions that embr.ice his problem.s and 
affect their solution are so wiclcdv different from those 
within the range of his pievious experience. The 
new ('c)llege enables this hiatus to lie short-c-ircuited, 
and It should now be possii)le for a man in a few 
months to build effect iv civ on his previous knowledge 
of principles. In short, he is now' in a position to 
obtain easily, and under c*x<1’ptionally facouiable 
condition.s, just that kind of wide outlook over, and 
rca.sonably intimate famiharitx with, tlie material 
and environment of his prosjiectue jiroblems so 
necessary for ultimately attacking them with good 
prospects of success. 

Perliaps, however, a woicl of caution may not l)c 
out of place here In older to secure the best type of 
sciciitific officer, whether ftir go\ eminent or for otlier 
services, it is fundamentidly impoitant tliat he should 
have received tliat kind of broad and thorough scicm- 
tific; training which only a first-rate and well ecjuipped 
university is in a position to give It is not contended, 
and It must not be expcaled, that the tiaming now' 


available for scientific officers at the West Indian 
Agricultural College can replace this university type 
of education. What it can and will do is to utilise tlie 
results of that education, and to make it of more 
immediate and practical Value, The motto of the 
('ollege, Via colendi hand Jacths, emphasises the 
diffic'iilty of agricultural problems, and they are not 
gcMtig to be best attacked unless the best means are 
employed in the process. The combination of the 
home university and the tropical college unquestion- 
ably offers the best means at present in .sight. 

h'inally, in its provision for research students the 
(’ollege is pursuing an excellent course. The West 
Indies, with llie fine botanic gardens of Trinidad and 
Dominica, offer unrivalled opportunities to the botanist 
using Trinidad as a centre, and it would be difficult 
to find better facilities anywffiere in the tropics. The 
relatixe freedom from noxious pests, the absence of the 
annoyance caused by the leeches of the eastern jungles, 
the variety and wealth of the vegetation, together with 
the striking ccologual (haraiter it exhibits, (‘ombinc 
to form a mo- attractive prospect tor any young man 
who desires ti, secure that indispensable aLfjuaintanee 
with tropical vegetation without which no botanist can 
be said to be fully (jualified to hold one of the more 
important ( bans in the universities at liome 
J 3 ut It is, after all. by its success in jiromuting the 
wellare ot agi iculture, and of the industries that arise 
direitly out ol it tliat the (ollege will be finally judged. 
In this kist ('onnexion it is well to learn that teclino- 
logual (ourses are contemplated to prepare men to 
take their ])art in manuf.u turing processes Some of 
these, for example sugar, are alreadv of considerable 
importame in the Wc^t Indies and elsewhere. Tiie 
establishment of a .sug.ir sc'hool will constitute the 
first step m this direction, and gifts of up-to-date plant 
•ind ma('hiner\ liave aheady been generouslv promised 
by several engineering firms in Oeat Eritain. 

It will be olivious from the iuregomg sketc'h — neces- 
sarily but an impc'rfect one— that the institution is 
making a good start .Sir h'lancns Watts and the 
little hand ol jirotessurs, all of whom have made their 
mark m various directions, will carry with them the 
best wishes of everv one interested in the succ ess of the 
great enterprise on which they hav'e embarked. 


•' The Flow of Steels*: 

R ecent • developments in (liemital engineering 
‘ have called tor the jirovision ot metallu' c'on- 
tainers capable of wjtbslanding considerable stress at 
high temperatures and for long periods. The in- 
vestigation of the meelianual firoperties of steels and 
alloys at these temperatures lias accordingly become 
a matter of very direct practical imjiortanc e 'I'he 
existing literature ot the subjc'ct almost invariably 
consists of ijraphs, in which tensile test results are 
plotted against the tem[)erature at whicli the test was 
made, care being taken* to eliminate the disturbing, 
but very important, fac-tor of time, by carrying out • 
each test under as nearly the same conditions as possible, 
the duration of each test being at most a few iiours, 
witli an actual loading time of a few minutes. It can- 
not fairly be edaimed that such information gives more 
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at a Low Red Heat. 

than a general inclic’ation of the relative ability of 
differcmt materials to meet the working conditions 
usually encounteiTcl hy the exhaust valve ot an aero 
engine or llie retorts, c'atalyst tubes, etc , of the 
engineer. Certainly it ‘does nc.))t enable a designer to 
c'onstrutl! a container which ran be depended upon to 
maintain its shape indefinitely, at super-atmospheric 
ternperalurccs when in a state ol stress. 

To remedy this defect in existing knowledge, Mr. J. 
H Dickenson, of the Research Laboratories ot Messrs. 
Vickers, Ltd., Sheffield, lias carried out an experi- 
mental investigation, and communicated his results 
at the September meeting of the Iron and Steel fn.sti- 
tute. Ills general conclusion is, that all the steels 
upon which he has worked behaved very much lilce 
highly viscous fluids at temperatures well below the 
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critical range (700° C.) and cannot be said to have any 
definite strength at'a red heat, and that the property 
of principal importance to the engineer who wishes to 
sul)ject highly heated steel <iO stress is the equivalent 
of the viscosity of a fluid. For the solution of a problem 
of immediate practical importance, he has ascertained 
for each of a number of steels the temperature at which 
the rate of flow does not e.xceed a very small and 
practically negligible amount under a uniform stress 
of 8*5 tons per square inch. The particular problem 
was the manufacture of large catahst tulics for a 
synthetic ammonia process. These tubes were to be 
maintained at a temperature of about 600'' C. under 
an enormous internal pressure, a long life under lliese 
('onditions being essential to the economic success ot 
the process. After due consideration it was decided 
to make them of a iiK'kel-chtomiLim alloy which was 
known to possess high lesistunce to o\idation and 
deformation when uncler stress at high teiiipeiatures. 

Laboratory tests were carried out on this alloy, on 
pure carbon steels, on a high chromium steel, and a 
high-speed steel. For details of the actual experiments 
the original paper must be consulted. It must be 
noted, how'cvcr, that although the mechanical con- 
ditions chosen for the tests ajipear to have been con- 
sidered with great care, there were considerable varia- 
tiejns in the temperature of a given tc'st-piece which 
amounU'd to as much as ± 25" C from a mc.in figure 
Tests of two kinds w'cre earned out : {a) those at 
constant load and constant tem])cratiires, and (/>) those 
at constant load and uniformly rising tempeiatuie 
The extensKjn temperature diagrams of the (A) .scric's 
show' tliat up to 400 ’ (' all the stc'els extended alike 
Thereafter, however, the curves diverged, a considcT- 
able amount of flow taking place in each cxisc, at tem- 
peratures well below that finally ic'ached. The range 
of temperatiiie investigated extended up to nearly 
1000'" (' 

The diagrams ot tlie (a) sc'ries present some remark- 
able results, of whic'li perh.ips the most stiiking was 
that of the test-piece of nickel-c hiommm allov (Vikro), 
’vhich e.xtendcxj c oiitinuoiisly from the first cl.iv ot 
loading (at 625"^ ('.) but onlv broke after 3^) weeks 


The diagrams bring out well the enormoys influenc e of 
time in determining the temperature up to which each 
type of steel can support a given load (in this c'ase 
tons per scpiare inch), and by implication a load 
which can be borne at anv given temperature. As an 
example, a nickel-c'hromium allov withstood the above 
stress under a rapidly applic'd load at c/)5'^’ ('., whereas 
the same .specimen cannot be expectc'd to enduic the 
same stress for considerable [leriods without sufTermg 
sensible deformation at a tempcTatuie exc'eedmg' 600" 
(' Working conditions sue h as those outlined demand 
a knowledge of the latter figure 

Mr. Dickenson concludes from his tests that the 
extension and eventual nipt me of the test-pu'c'e 
under unvairving load is due .dmost cmtirely to viscous 
flow Whetlier plastic flow aflcits the sh.qic' of the- 
c'urv'es, and if so, whether the dat.i will prove suflicient 
to enable the [ilastic- to be sejxiratcd from the viscous 
flow, is a ciuestion to which he has not vcl found an 
answer Ills curves are also interc^sting for tlie light 
which they throw upon the cliffeimg degrees of resist- 
ance to mec'hanical deformalion at high temperature's, 
which the vaiious steels exhibit Morc'ov'er, in sc'lcc't- 
ing mateiial for resistance to stress <it these tempera- 
tures, the nature ot the stressing a< lion must be taken 
into ac'c ount 

In the sc( ond half of his jiapet . i onsKh'ration is given 
tothcvc'fv impoitant lac tor of icsislam e to “ .scaling ” 
cxhibitecl by steels .it the tc mpcTatures in c|uestion. 
It h.cs been known for some' liiiie tliat remark.dile 
rc'sistancc' to oxid.ilion is otieied bv ceitain nickel- 
chromium allov s. .uid, 111 a somewhat less degree, by 
high chromium .steels Mr. Dickenson has carried emt 
systematic experiments on eiglit tvpic'al stc'els, in nine 
tem|)etature ranges from sso'-boo''' up to io75"-ii75' ('. 
'rhe bc'st results were given by a mi kel-chromium alloy 
callc'cl “\ikro” Interesting [ihofomic lographs .irc 
furnished, showing the vaiving char.ictei of the scale 
111 the various alloys .Mr , Die keuson’s resc-arch will 
be welcomed bv chemical and metalliirgic.d engineers, 
lor It contains valuable mlormation lor vvhieli they 
liavx' long been waiting, ft is much to be hoped that 
he will see his way to continue his exjjeriments. 


The Manufacture of Acids during the Ward 

If) Frol. T. .M. f.oWRV, F.R S. 


'"["HE three technic.d reports before us deal with 
J- the manulacture of sulphuiic', nitric, and 
picTic acids during the war. The rc'iiorts aie c omjnli'd 
on .similar lines to those of the tc ar earhc'i volume's which 
have alreadv been reviewed ip these columns ^Naturl, 
April 2c), ic)22. p 541) ; and .sinc-e the methods and 
workmanship ot i\lr Wb Macn.diare now well known, it 
is not necessary to describe in detail the type of in- 
formation wfiicli they cmntain. It may, however, be 
ot interest to review briefly the general situation as 


> Ministry of Munitions and Department of .Sdentifii, and Industnal 
Roscarrh let him al Keeords of lixplosm-s Supply, i9i5-iy>« No 5 
“ Manufacture of Sulpliurir Acid by Contact Proi css " Pp. vi + 1 48 -J- plates. 
(London ■ H M Stationery Olhee, loii ) 25» net. No 6 Synthetic 
Phenol and Picnc Acul.” Pp vi 4 97 + ptitcs. (Dnulon • H M Stationery 
Ofhre IQ2I I I 'is. net. No / " Manufacturo of Nitric Acid from Nitre 

and Sulphuric Acid ” Pp.viD|-86. (London H.M. Stationery Oflice, 1922.) 

loj. 6d. net. 
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icgards siijiplies of acid.s vvliieh had In be met by the 
Department of Explosives Siipplv , ;ind the way in 
whith the problem was solved by the workers of that 
Department, as disclosed in these three reports.'* 

NriRic' Acid. 

Although oxidised nitrogen was the key of the 
suppl) -problem in explosiv’es -both propellant and 
Jl.E. (just as ehlorine vv.is the basis of the sMpply- 
problem in gas-warfare iii its suecessiv^e ph.eses 
of ehldVine, pliosgene, Cf'lgNOg, S(E2ff4Cl)2, or 
mustard gas, etc )--the report on the maniitaeture 
of nitric acici is undoubtedly the least important of 
these three, since it is mucli to be hoped that this 
country will never again be dependent on overseas 
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sount's lor its uliolc supply ol fixed nitro^^en. No 
more elo<|ijenV t(‘stiniony In our unpreparedness in 
this (lirntiou eould he gi\en than the fart that, while 
,1 whole volume is devoted to the manufacture of 
lulric .Kid Irom nitre and sulphuric arid, there is no 
( orrespondin^ repoit on the supply of ti\c‘d nitio.i;en 
troni the air, for the- all-suITu lent re.is'on th.it there 
never v\as .1 suiiplv to (lescnhc'. Since, however, the 
two f.K tones ol (iretna and of Queen’s lo-ri valone were 
niakih^ cliinii” the war 1300 tons ot nitru a< id jier 
wc^ek, and since, moreover, the' loss hv siihm.irines ol 
nitic' ships from Clide was the c aiisc* cfi im ess.uit anxiety, 
lest the whole out|)Ut of cxjilosives should he aric'sted 
hv even a lemporarv stopjiai^m ol supplies, it w.is ol 
vc'iv j7,real importance that the- utilis.dion ol the nitre 
should he canic'd out with the hi,uhcst cle;jiee ol 
effic lenc v 

.\s iisutil, c]('l.iih.‘cl .ittentioii ic suited in economic's 
which, in an taihc'r st,iL;c‘, would have' appeared to he 
.dmost impossihh Strikim; c'Viclencc' ol the c-l.ihoiate 
care that was called lor m this vctv lareic'-si ale [iio- 
duction is alforded hv tlu' hut that twentv paues ol 
the scv’cnth leport ,ire devoted to .1 description ol 
the* pl.uU and ]jn)cess usc'd loi washiiyu the sacks in 
w hieh the nitre was hiouuht Irom ( hilc ' 'This resulted, 
not only in the savinet ol .i suhst.inti.d |)ei(cnt.me ol 
the })iec lolls nitre and in the ehmm.ition ol a verv 
serious fire risk, hut also j hi_;jhcr value to the hatis 
themselves, thus, whereas .111 unwashed h.iii could 
he sold for 2cl , there were oht.unecl. alter wasliine, 
Cto |)er cent of souncl haj^s .it 4lcl e.u h, 4c; per cent 
ol slit ha,L;s at ^^cl , .md i per cTiU ol i.iinied h.i-^s at 

|)er ton of 1400 hails 

A moie ohv lous soiirc e ol loss .irosc* Irom the* dec om- 
position hv heat ol .1 eertam piopccrtion of nitiic acid 
into water. niti();^en peroxic^-, and oxv uen, espec i.dly 
towaids the end ol the' distillation It is this l.ic tor 
which gives rise to the one impoit.uit c onijilic ation ol 
tlie plant, namelv', the provision of towers m which 
the nitrous fumes can he reeonverted into nitrie acid 
hv contact with oxvgen and watej .Since this oxida- 
tion is lelativelv slow it is essc'Uti.d to |)iov iclc- <idc cjuatc 
sp.ic e in the towers, in ordc*r th.it the g.ises m.iv not 
pass through them too cpiic klv Anothei important 
point in manulactuie is to siiiiii .is huge a propoition 
as possible of nitric acid ol high strength, since', .is the- 
distillation proceeds, more .md more vv.iter comes over 
with jhe acid In pi.utici the' acid was collected 111 
two hatches, the receiver being changed when the*j 
deiisitv ol tlM' distillate hll to 1-46::, while' the- fire was 1 
extii^guished vvlifti the deiisitv fe-ll to rjio, .dthough 
a little more .11 id distillecl over Irom the hot c hiirgc' 
before the retort was tappc'd. In a tvpieal case, a 
serief ot .six charges g.ive 5-05 tons nitric ae id in the 
Jorm of 90 per cent acid and Vs.s tons in the form ol 
83-3 per cent, ac id, giving a tol.d vield c»f SU-fi per cent, 
recovered hv condensation, to this must he addeel, 
however, an^estiinatc'd ri'coveiy of pc't cent, m the- 
ahs()r[*ion towers, giving a total vield ol c)2 per cent. 
The balance of 8 per c'ent# is due mainly to loss of gases 
Irom the towers, especially during the brief period of « 
violent interaction which takes place at an early stage 
of the distillation , there is also a small loss cif nitric 
.Kid m the' nitre-cake, from which the last trac'es ol 
ae id e annot profitably he rernov ed. In some instances, 
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however, a \icld of more than c)) per cent, was reached, 
the total loss being therefore less ttian 3 per c'ent. 

.An interesting problem arose from the production 
as a hy-prodiiet of vast cjyantities of mtre-c.ike This 
was sometimes thrown awav, e.g . by dumping in the 
sea. since it was diflicult to find a eomrneicial outlet 
foi It It was therefoie a profitable jirocess, during 
.01 carlv [leriod of the war, to neutiahsf nitre-c'ake 
with the poorer ciu.ditics of caustic soda, and to sell 
the product to the gl.iss-makers as a substitute for 
salt-cake At a later st.ige, however, nianulacturers 
were jicisuacled to make more and moie use ot nitre 
c.ikc m |d<ic e of sul])huric acid, and the' cake giadually 
acc|uuecl a markc-t v.ihic, except at the mine outlvmg 

l. ic tones On the other hand, the direct-conversion 
process loi the manutac tine ot .immonium nitrate 
Irom sodium nitr.itc <ind ammonium sulphate led to 
the production ol v.ist cpi.mtities of sodium sul|)hatc' 
.is a hv -product, tor winch no suHicieiU outlet existed, 
with the result that two vast glistening pvr.unids 
weie .K cumulatc'fl as a new object ol interest to he 
seen hv tr.ivc'llcms on the (I W U just hefoie reac'hmg 
.Sw melon As .1 result ol these two lac'tois, the neiitral- 
is.ition ot nitre-c.ike was ch.mged .dcruiMlv Irom a 
commercial operation, on which a uselul profit might 
he c'arned, into one- m which the jirodiut was ot Ic'ss 
value th.in the r.uv m.ilerial. Under these' conditions 
th'^ ml.int mchistiv was .ih.indoned ,is ahrujitlv .is if 
the .ishes of Vc'suv lus hacl fallen upon it and cemverted 
the pl.uits into a modern Pomjieii. 

StJirHi'Ric: Acid 

'The 111, uuif.u lure ot siilfiliuric ac icl involvc'd a 
two-lold prohlc'in first, the provision of suriinent 
supplies ot c h.imher-.K id, the m.mufacturi ol whii'h 
w.is .IS well c st.ihlishc'cl as that of nitric .lud 
horn sodium nitr.dc' , and, second, the manulac ture 
of olc'um, a lai more diflicult operation, which might 
incleed he compand with the lix.ition oj nitrogen, 
except th.it the production of olc'iim hacl been c.iriied 
on during m.iny v'C'ais (.ilthough on a lestnetccl sc.de 
c 01 lesjionchng with the small norm.il ck'Uiand for this 

m. iteii.d). while' the lix.ition ol nitrogen was an 
.dtogethc'i novel enteipiise 111 this count r\ Although 
seveial new ch.imhc'r jilants wete c.onslrui tc'd. thc-y 
have' not loimed the* subject ol a rc'jiort, jierhaps 
hec .luse the production of c'han'dier .ic id w.is v'ery 
largelv left to c'ontrac tois. On the other hand, new 

I (a|),Kitv lot the pianulacture of oleum on a large' seale 

I was piovielejd in sevc'ial (Tovernment lactones, and 
the exjH'tienee gamed m constructing .incl vvoikmg 
these* j)l. lilts Is dc'serihed in the fifth rc'poit of the 

S( IK'S 

'riie oleum pi. lilts wete ot twe^ pimc'ipal types The 
first plants {eg lh.it at Oldhurv) were I'onslruc teal on 
the .Mannheim system, in which the oxidation ol 
sul|)hur dioxide to the trioxide is efleeti'd by the use 
of lerric oxide and of |)I.ilimini in senes In the latei 
plants platinum alone was used as a cat.ilyst. The 
plants at Q)ueen’s Ferry, Gretna, and Avonmoiith were 
c onstrueted on the Giillo system, in whic h the jilatinum 
is supported on a base ol c'ah'ined magnesium sulphate , 
hut a plant on the Tentelew system, which is in some 
respects intermediate betwee'ii the other two systems, 
since it employs platinum as the 'only catalyst, hut in 
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the more familiar form of plaliniserl asbestos, was 
also taken over ahd worked at If.M. Factory. JVmbrey. 
The Mannheim and Tentelcw plants were (on.strueted 
to burn iron pyrites ; in the lar|>c Grillo planl^. sulphur 
was burnt, among other r?“asons, in order to reduce the 
si/.e ot the towers used to ])urify the gases. 'Phis 
punfiiation has been Irom the beuiiining tlu' most 
essential leature in the sin c(‘sslul maiuihutiire ol 
sulphuric acid by the contait pnaess. and is substanti- 
ally the same in all the difteient s\st(>ms It w.is. 
however, found that, even after the most (areliil 
purification of the gases, the projioition ol sulphui 
dioxide convTrted to tlie tmexidc was lowci in tin 
Mannheim and 'JVntelew })Iants th.in m the (Irillos. 
where the elTa lem \ otten nsalad <)} pci (cnt iiishsid 
of something less tlian ijo pci ((‘lit 

W'hile, iiow(‘\ei, ihe repotl destiibes m di't.ul main 
elaboiate lei hnic.d leatiiii's whah wen essuitial m 
ordci to sec me high vu'lds and c lla lem les, it is ol 
interest to find th.it tin' .ipp.mmllv simple" opii.Uion 
of burning the pvnU's prov idl'd ^in op|)oilmiil\ h»r 
securing improv ed vields.that m.i\ beiomp.ired in its 
snnpli('it\ witli the washing ol nitre b.igs sim e il w.is 
found that (areful attention to the method ol building 
up and laking the fin's resulted 111 the rediKlion ol 
the sul])liur (ontent ol ihi" spent ore Irom S to 2 pi 1 
cent. 'This lealiite proved to be" so impoit.mt that, 
in addition to an an mate lime-tablc spei living 
exartlv when the fires wc'ie to be i.ikul, charged, .uid 
drop[)e‘il, there w.is ailiiallv drawn up .it tlie (,)uecn’s 
Fen y fill lory a ehait to show c\.u llv how the pimig 
of the rake should hi- dr.igged or pushed thnaigli the 
fire in order to imuluie the bi'sl results, and this 
diagram is legarded as of sulfii lent ini[)oi t.im e to be 
reproduced in tlie leport 'I'hc repeat .ilso i out. nils 
a prei ise spe“i ification of tlie wav in wlmli the" fire"- 
bars must be nioveel in ordei to remove the bmiil 
pyiites from the tiiinaie ft w.is bv attentuai to 
such (let. Ills as thi'se th.it the higli clluiencies 
Liltiniiitelv aihieved in the difli"i(nt l.u tori("s were 
reached 

Perhaps one reason wh\ ihamber pliints did not 
receive more attinlion w.is th.it. even when 'I'.N W 
could be" m.mulai lured without oleum, it w.is still 
found to be .id\ .int.igcous to su])ply in this foim the 
sulphurii .Kid reeimied to maki 11]) loi the losses 
sustained dining* woi king, e , in the fiami ol liinu-s 
and in the various w.tshmg w. iters, sime in this wav it 
was possible to avoid the liiial stage in the" i om cntiatiofi 
of the sul])huri(' acid, eg, from *92 to 90 j)er e'cnl , 
which was .ilso the most cxpiusive .md the most 
wastetul part of the prex ess 

Picgie’^ \e ID. 

'f'he m.mulai tiirc* ot picru .uid piisuipd a third 
type of pioblem. At tlie beginning ol the w.ir 
this .Kill w.is the only appiowd filling lor II F 
shells, tor Land Seiviic as wi"ll as lor the N.iw 
The dem.ind lor the .u id soon oiitsliippe'd the avail.iblc 
supplies ol (oal-tai phc^ml, and it therclme" bei.mie 
necessary to make use ol eoal-tar ben/ene as the raj^ 
mateiiah This could be converted into piuic .uid by 
passing either through monochloroben/ene and dinitro' 
e'hloroben/ene or through sodium benzenesiilphonatc 
and svnthetic pl^enol In this countr> the latter 
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process was adopteal .ilinost exihisivelv. In I'l.inie 
tlie chlorination process was also Lined, although in 
many cases the m.mulai tuie was ariested at the jicn- 
ultimate stage of dinitiophenol - .1 milder exjilosive, 
which g.iv e rise to manv l.italilies betore" its toxie 
propertii"s were" realised and conti oiled with the hclj) 
ol pro[)er phv siologii .il tesN 

The m.miil.ictmc ol svnthetu |)he"nol lends iiscll 
to eonsidciable v.ui.ilioiis in plant .mil piouss, .mil 
the sixth leport i out. mis di.igi.uiA illustialing live" 
dilleieiit v.iii.ilioiis wmked out bv dillcienl maiiu- 

l. iiturers rhc"«subse"(iu( nt lonveision ot the phenol 
into pii rii .Hid .ilsit iiithidtil .1 i onsider.ibli" i.iiiee of 
V. in. lilts, whiih .nr s( t uii! lullv in the ii'jiort It 

m. iv howevci, be ol gn.itri mlrirsl to 11 lei biielly 
to the lin.il ( li.ipt 1 1 s ol I he hist m V ol pin 11 .md in.inu- 

l. Ktmr in whiih the prison. il mlliiem r ol thr kite 
bold Moulton w.is .1 dommalmg Ir.iturr (onvmied 
lioiii .1 vriv e.ulv d.itc lh.it vast (|u.mtitirs ol explosive 
would be ir(|mieib hr had l.nd ilown .is .1 liind.iinental 
proposition the" view th.it the >1 i ould be obi. lined onlv 
bv using .immoinum mli.ili .n ihr mam b.isis ol the 
shrll-fillmg piogr.immr In this loimexion thr limited 
supplies ol I N r well" ol p.irtiiiil.ir value", since this 
lompound could be diluted with .mimoniiim niti.ite 
to five timis its oiiein.il wiiulil and even then cave ^ 
.m rx|)losive mixluie whiili was ot giralei ])ovvrr 
th.m, .iltliough not (|mtc so v lolnit .n, 'b N I oi pii ric 
.11 id 'I’hr iiise nsit IV eiu ss ol this mixtme. whiili 
ultimate"lv bri .line one ol its most v .dii.iblr pmpe itie s, 

m. ide It vri v diriii lilt .it fust to ^r( lire elle < tiv e dt tona- 
lion, and .1 m.i\mi>^m*oul put ol |)i(ii( .u id w.is thrie- 
lore drin.indrd in order to sn urr lomplete drton.ition 
ol the l.irgest |)ossiblr piojioition ol shells M.my 
e iTorls were m.ide to dilute pu rn ai id in the s.mie w.iv 
.Is T .\ 'r , and m h'l.iiu r (whrir pu in acid w.is adheied 
to until the" (lid ol the vv.ir, m s[atr ot its high i ost) * 
it w.is dihile"(l with .1 wide r.uigr ol other mtio-bodirs ; 
but thr (lilulion ol .mmionium pu rate" with ammonium 
mtiati" w.is never suliii iVnllv suiirsslul to provide a 
srrv II i" filliiiL' 

When, thcielorc, the diton.ition ol the mixtme of 
TNT and ammonium mti.ilr h.id lieen improved 
until Its ("(|ii.ilitv vv ith pu rii ai id w.is .U l.ist established, 
ihcii" vv.is no re.ison.iblc" .ilti ni.it iv e but to .ib.indon 
altogether the" use ol this .u id, whiih tost three limes 
as muih, .111(1, moiTover, reiiuiied ne.irlv eight tons of 
imports, mste.id of less th.m two tons, in oider to give 
one ton ol finished explosive. \ erv’ sev eii"*e rilicism 
w.is levelFil against l.ord Moulton’s <ir]ion m sjiendmg 
mole th.m a million pounds m eieitmg a f.u^orv lor 
’ the m.inul.ii tore ot puiu .md, wlmh was ab.indoned 
almost ,is soon .is it was iinistied , but this i ritu mm 
w.is really only a pioof ol tlu" ignoi.inii" ot th\| e ritu s, 
siiK e the poliev on wlmh it w.is b.ised was one that 
efteeted a s.ivmg of sevc"r.il million pounds per vear, 
111 .iddition to eflei ling .1 rediu turn ol impoits winch* 
W.IS M the time" ot vit.il impoitanee. In this, as in 
ollter jiroblems, bind Moulton savv*elearf^ .ihnost 
fiom the b("ginnmg wli.it, must be done to aihieve 
siu'e e>s. and the i losing elown ot the Avoninouth l.ie tory 
was the final v indie ation oi the policy which he had 
adopted, and then followed pcisistemtly, in spite ol all 
the obstacles that it had to encmunler, until he had 
accomplished hi.s purpose. 
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Prof. Max Weber. 


Cklebration of Seventieth Birthday, 


I iirc* few liviii" zoolojrists whose rescan lies 

^ have taken so wide a range as have those of 
Prut. Max Weber of Amsterdairi, whose, seventieth 
birthday has lieen eelebrated in Holland during the 
present week. As naturalist-traveller by land and sea 
in many parts of. tlie world, he has brought together 
\ast ('olleetions for study by his pupils and rolleagues ; 
as anatomist and histologist, he has spuhed the struc- 
ture and elucidated the affinities ol \eiy diwrse groujis 
ol animals from flat-worms to mammals ; he has 
written the best text-book of mammalian anatomy and 
eondueted one of the most important oeeanogia])hi(al 
expeditions ot recent times ; nor has he disdained to 
labour as a “ mere systematist " at the desc ription and 
<\italugumg of spec'ies of Crustacea, fishes, and rejitiles. 

lo select for mention the most signifuant among 
contributions to knowledge so numerous and so varied 
is no easy task. Among the first that come to mind 
ate Weber's demonstiation tliat the |).ittern formed by 
the hair-lolhcles in llie skin ot various mammals can l)e 
interpreted as derived from the si alv (o\enng of 
reptilian aru'estors, and the evidence he* has adduced 
fur the dismemberment of the older halentata 

As a zoogeograplier, Max Weber's sluchc's on the 
fauna, and especially on the fresliwater fishc's, of the 
East Indian Archipelaeo will ha\e a peimanc-nt \,due, 
W'hether or no “ Weber’s line ” is to rc'pl.ic e “ Wallace’s 
line ” as the accepted limit betve-en the Oiiental and 
the Australian rc'gions. 

An enterprise of a n’ctc different kind carncM out 
under Max ^Veber's personal leadciship was the ex- 
jdoration of the .Malayan .seas m the cears iSc^cj and 
icjoo by the Dutch steamshpt Sibo)>a 'I’he stately 
senes of reports on this expedition, which ha\e been 
a|)pearing under his editoiship since ic;o2, form a 
contribution to the science of the se.i scare el\ suipass,ed 
in importance .save b) those of the ('hallefi^cr c-xpcdi- 
tion. Dealing with unlv a restiicted mcm ol the oc c-an. 
but ])aying far more attc'iition to the fauna and flora 
of the shallower waters than the naturalists ot the 
Challenger were able to do, it is not loo muc'h lo say 
that the Sihoga ex})eclition has given a new aspect to 
many problems ol the distribution ol niariiie animals 
m tropical seas. 


It remaims to be added tliat Madame Weber (nSe 
van Bosse) is a botanist ol distinction, who has contri- 
buted monographs on many of the groups of seaweeds 
collec ted by the Siboga ; she has also described the 
minute alete wliicfi find a cTirious habitat on the hairs 

of sloths. ■ w. T. r. 

Prof D’Arcy W Thompson has sent us the following 
letter signed by other British naturalists and himself : 

Dear Professor IMax Weber, 

'Mon celebrate your seventieth birthday 
to-day, and wc, who are your colleagues and are 
but a fc‘w of your many fiiends in England, join 
togelhc'r to congratulate you and to wish you many 
vc-ais to come of work and happiness. By your long 
life of teacliing anc] rc'scarch, by your leadership of 
the Siboga Expedition, fiy your great handbook of 
the Mammalia, and by innumerable other important 
jniblications, v'ou have come to be the acknowderlgc'd 
IcMcler of /oology m the Nethei lands and to be rccog- 
nisc'd f.ar and wide as one of the most clistingm.shc'd 
naturalists of our time, 'iknir solid learning has 
upheld the great scientific traditions of your country, 
your investigations have influenced and stimulatecl 
many of us, your broad interests, your singleness of 
purpose, the simplicity of vonr life, and ycjiir genius 
tor Ineiidship have .set an example to us all 
f.)ecember 5 
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' Obit 

11 . J. Elwes. R S 

M r.' henry JOHN EL\VES passed away on 

November 26, after a life full of activities spread 
over seventy-six years. Born bcir to landed propeily 
and great wcxilth, his life at first promised lo be that of 
the typical Enghsh gentleman. He was sent to .school 
at Eton, knd served for five years in the Scots Guards; 
afterwards he became one di the greatest travellers of 
model n times, Icxl on by his love of natural lii'itory, 
entomology, horticulture, trees, and big game shooting. 
He visited Asia Minor, Tibet, Nepal, India, China, 
Eormosa, Siberia, Caucasia, North and South Amcric'a, 
and most if not all the countries of Europe. As a 


u a ry. 

landowner, he was interested m sheep, and studied all 
the vaiious iirc^ds He rendercxl important services to 
entomology by his f'normous collections, wEich are now 
housed at Shuth Kensington'.' He was a keen gardener, 
and introduced many beautiful and rare plants, a con- 
siderable number of which are figured in the Botanical 
Magazine. Ills “ Monograph of the Genus Lilium ” is 
a standard work. He aided several of the great scientific 
societies in many ways, and ‘became president of the 
Royal Entomological Society of London and of the 
Royal English Arboricultural .Society. 

Mr. Elwes wrote numerous papers on gardening, 
agriculture, entomology, ornithology, and forestry. It is 
perhaps in the latter subject that his public services were 
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irreatest. Fascinated by the study o{ trees, he brought 
out the greatest tvork on ar])oriculture that has btn 
published since Loudon’s monumental book, which 
appeared m 18 :58. He did much for the establishment 
and mamtcnanre of the* School of Forestry at the 
University of Cambridge, the fine building and vvonder- 
ful collection of timbers in it owing much to his 
munificence. 

Mr. Elwes was a man of splendid phvskiue. endowed 
with great powers of observation and organisation ; 
and he was a fine naturalist. His influence wms al\va\ s 
cast in favour of scientific methods His many Iriends 
mourn the loss of a splendid and stimulating pcrsonahl\ 


J. H. Gurnky. 

The death of Mr. John Henry Gurney will be griatU 
deplored by all w'ho knew him, for he was ol a smgulail\ 
lovable nature, and thought no ill of an\ one l>\ 
this .sad event, Norfolk loses her foremost naturalist- 
one who by woik and patronage has for many \eais 
done much to advance the study of Nature m his 
native county. Mr Gurney, wlio was se\ enty-fi\e 
years of age, died at his residence, Keswick Hall, near 
Norwich, after a short illness, on November p 

Mr. Gurney came of a family intimately assomated 
for .some generations with pui)h<‘ allairs in Norlolk, 
which has been noted also lor its philanthiopy, and in 
.some of its brandies for a love ot natural history 
This devotion to the study of Natuie was developed 
in a remarkable degree m John llenr) Gurney ami m 
his father. The latter was, in his dav, the gre.itest 
authority on the birds of prey , and the son at .111 early 
age commem ed to follow in h!< father '.s footsteps by 
devoting his attention to the study of birds, which 
eventually bei'ame one of the main interests of a usi ful 
life. Sini'e the days ol th.it remarkable man, Sii 'I'hoinas 
Browne (1601^-1682). Noilolk has been jiie eminent 
among Idiglisli ('ounties tor itssueiessionol distinguished 
naturalists interested in loi al laiin.il iiuestigations 
Many luue shared m the advamc of its ornithologu al 
knowledge, including siu h outstanding names as Allied 
Newton, Stevenson, Southwell, and the Gurnexs, hither 
and son. The latter was mdehitigable m his resea n lies 
and made more than loo literary contiibulioris to the 
county avifauna^iiK'hidmg 28 annual repoits, eadi ol 
whicli brought the knowledge of the subje* t‘ iip-to-d.ite; 
of these, the last, dealing with i()2i, appeared onl\ ^ 
few months ago. • 

We are indebted to Mr. Gurne> lor several books, 
the chief of wLii h was “The Gannct, a Bird with a 
History” — -a valuable and exhaustne ( ontribution 
which will always lemain^a dassu on its subjett. 
Another interesting* volume was entitled “'I'he lAuly 
Annals of Ornithology.” • This ( onceriis *largel\ the 
British aspect of the .siibjeit, and includes much 


information of interest relating to birds culled fiom the 
le Strange household accounts for theVears r5ii)-i578. 

In quest of bird-lore he \isited Spain, Algeria, Switzer- 
land, and Eg\pt, and the results of his observations 
appeared in the \his and the Zoologist^ or, in the case 
of the last-named country, in book form under the 
title “ The Rambles of .1 Naturalist.” 

Mr. Gurney w.is om- of the oiigiual members of the 
Norfolk and Norwuh Naturalists’ Society, founded in 
i86(), and was its piesident in 1881-2*. 1888-1),* 1808-1), 
and in i()i()-20 ; he was ,dso chairman of the Norlolk 
Wild Birds brofection ( omunttte, .md a member ol 
the ( ommittee of tiu' Norwuh Museum, to whidi 
institution he was a geueiuuis ilonor fie was a 
Kdlow of the Lmnaean and Zoologual Sodeties, and a 
member of tlu' British Ornithologist, s' Union 

w. 1:. (' 

('anon IsDMUNii McCm rI', w'hosc death (U'curred 
on .November 18, at the age ol eighty-five xears, wa.s 
editorial se< retarvof theSo( iet\ for I’romoting ('hi istian 
Knowledge fioni 1875 to ipiv during which period he 
(ontrolled the gieat mass ol public ations issiu'd by the 
.Society lb' graduated in hoiiouis both at the old 
(Jueen’s Umxersitx, Belfast, and at Tiinily College', 
Dublin lie held .1 curacy at Bc'llast for ten years, ' 
and was then c ollated to an honorarx c anonrx at Bnstol. 
,\mong his scientific' and histone al woiks he jnibhshed 
a Star Atlas, adajited tiom the German ol Kh'in ; 
translations ol Ilommc'rs “ Hebiew Tradition,” and 
Kittd's “ Babx Ionian ls\c axations ” , he also had a 
share in a histoix' ot the soc iitx which he sc-rxed <>0 
long, and 111 “ Biitish Blac c' Names.” Though hi' did 
little ctriginal work, his influence on scientific and 
historical liter.iture was ini])()i taut 

# _ ' 

1 r IS annonne ed in the (liniiikn Zctliing of Nnx ember 
21 that Biol Leo Tsc hugaeff died from txjjhus on 
.September 26 List I )r 'fsc Img.ic'rt , xvho was fifty x ears 
ot age, xvas piolc'ssor of inotganu diemistrx at Betro- 
gr.id 11c xxas well known for his researches, including 
the dimcthxlglxoMme reaction for nickel. 'The issue 
ol N'oxemlx'r i() rejuats the* death on November 4 of 
Brol .\llred .Moller, sinc e i8c/) direc tor of the Forestry 
Atademv of Fbeiswalde, xvho was kiioxvn for his work 
on myc ology 

« 

Wi- miuh legret to announc e the' death on Nox’ember 
30, at sixtv-nine xears ot agc', of SA Isaac ^Baxley 
, \>allour, K B.F , F R S , late jirwlessor of botany in the 
Unixeisity ot Kdiuburgh ,mdi Regius Keepc-r ot the 
Roxal Botanic Garden, Kdinburgh , also on the same 
d.ix , at seventv-five years of age, ol Sir NormaiT .Aloore, 
Bt , sometime BIixmc lan to St Bartholomew'’s llospit<il 
and president of the Roxal Collc'ge of Bh)si( lans 


Current Topics and Events. ^ 

At the anniversary dinner of the Royal Society' 30, were Mr Justice Daihng, who proposed^ the toast 
it i.s customary to include among the guests some of “ Tlie Ibiyal Society, and Afr L S Amerv, 
public men of distinction in other fields than those first Ixird of the Admiraltv, who rcspondc'd to tlio 
xvith which scientific men are concerned. Among toast of The Guests If the assembly had con- 
such guests this yfear, at the dinner held on November sisted of leading representatives of hlcratuic or ait, 
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iiDisu oi 11 h‘ {Inima, neither of these speakers would 
ha\i‘ ]ucif('ssed‘ faeeliouslv or otherwise, want of 
knowledge of lh(,‘ fuiutioiisol the institution they 
hoiioiin il by their pres<uu (', or of the ineanin^ ot 
I'lirvexed bv it Mr Justice Darling, for 
e\.imi)le. said lie had heard of the Koval Society 
as lie had heard of llie (‘(|uator, and ha'l been told 
111, it the soiK'ty “loiRerned itself with inedunie 
and biol();^\', ami, partieiil.irly natural Knowledf^i* .iml 
n.diiial idulosojihv , but tlie inoinent the knowledi;i‘ 
betaine unnatuial — and so fai as he eould see most 
of d was dlien tlu* sonelv had nolfiin” mole to do 
with il " 01 (.oiiise the soeietc was fomidt d for tlie 

pioinolioii of knov\ It d}^m bvim|uii\ as <i,yamst 

su by rexelalionoi .uithoiit\ Mi Jiistut' 
l),tihn'^ should umh'istand the distinction, for he 
icli'iitd to I'lamis Ikuon scweial turns m the touise 
()l his lematks, thontth alwa\s im ornn tly, .is “ I ool " 
i;, 1(011 As Sii ( h.ul(‘s Shei I mittoii, who ])ii'sid(d, 

s.nd, ' lilt' hi'ld ()1 tintli whith llu' sotithc (‘xplores 
IS 111 llu lealm of n.itmal know lislj^t', and the m.iniiei 
of the exploration ol this held is 111 rt'st'aiah” Sii 
him'st KntheifoiM was ris^ht wlien, m rt'spondimt 
to the toast t)f " 1 he Mtal.illisls,” he itdt'rrt'd to the 
spuit ot .uhtntllie possessetl b\ e\ el \ siieiltilK 
j)i,,ii( (i In no other dt'p.ii tiiieiit ot mti'lltitual 
a(.1i\it\ is this spnit molt' m.imk'st, and 111 noiit' 
are s'k h leitih' jnocimt's bemn ojtened lo iis it 
si'enis stiaintt', then lore, tliat so little is toinmonb 
und( istood ol th(' tiiiein .ind )miposf of sin h <i btit|\ 
as the I\o\al Sotnn^, nttw ih 'its jooth ctsir, or 
of 'he ,u hievi'inenls 01 imidein science lepu'seiiit'tl 
b\ It 

l)i Kist. tlie wai, wluMi the etiiintiy w.is short of 
iiiiimtnms, manidat tmeis .it*' tlunr wits’ ( ml lor 
supplies ol chemuals, and metlu.il men had to use 
sm h (lilies as weie ax.iilable mslcad ot those most 
suitable loi then jiatumts, ‘no one h.id any doubt 
that tlu' makiny of these thin;j;s w.is .1 k«'\ mdustix 
am' that \\hen the wai was o\er'thi“ ( .o\ ei nniimt 
imyt see to it that the impoitei ol lim* Miemnals | 
lioni (erinaiU should In lepl.iceil b\ the Itlltlsh 
m.iiulhu liners (d sm h piodm ts \ft( r mm h tribnl.i- 
tion the Salettuaidmy of Imhistiies \. t waspassid 
to .uliRwc tins end, but tli.iiiks to the politn al 
and let;al dis(nissi()ns that h.i\e .iccom[MniC(i and 
tollowed^ its jiassatte and the national failmtt of a 
short im mol V ,< m.in\ pi ople have beiollie doubtful 
whithe^ theie is sm h a Ihm.y as a ki \ imhisln 
I'Aen ( In mists beyin t/) womhr \vhethei tliiw know 
a imf (hemnal when the\ si e one In these cm um- 
st.im(‘s‘it IS all to the ^ood that somebod\ should 
ustate the raR', and this the Asox i.it ion of Kritish 
t In lineal M.innt.ieturers li.is done m a iiamphkd 
entitled " Shall the St.ite i'lirow \w.i\ the l\cj,s ” 
'Idle pubheatum contains luimerons examples id 
the depehdeme of our staple imlustnes on a steady 
supply ot line cheiim als, anfl shows that sm h n.itional 
.Old Impen.d fum turns as the eaie of jmblK 1 ‘ie.dth 
and the ])ioper administration of tro])ieal colonies 
(.annot be earned on without them Some of the 
most essential ot these mateiials are now made in 
tins country , but, as Sir William Pope points out m a 

NO. 2771, VOL. no] 


foreword to the pamphlet, much remains to be done, 
and further developments in tins 'direction cannot 
fail “ if public opinion realises that a flourishing 
fine chemical imlustry is ,.a vital necessity to the 
prosperity' of 0111 Empiie and insists that national 
siijiport IS given to the young enterprise ” Tins 
pamphlel should he of (oiisiderable assistance in 
< renting an intelligent public opinion on this subject. 

()\ December 22 occurs the bu entenary of the 
ileath of Pierre Xarigiion, wliowill be remembered 
for (lie jHiblicafion in id.Sy -the ve.ir Newton’s 
“ Piincipia ” appealed - of the “ Kiojef d’une noiivclle 
me( aimpie,” the lirsl treatise m w Inch tlie w hole science 
of st.itu s was deduced from the principle known as 
the j),irall(dogram ot forces \dirignon was the son 
ol an au Illicit at ('aeii ,ind was born m 1(151 His 
bent loi mathem.du-^ w.is stimiikited b\ Descartes' 
work on geometry His book immedirilely .ittr.u'ted 
.ittention, and m rfiS.S he was made piolcssor of 
mathem.itiis at life ('ollf^gi' M.i/ann and a member 
of llie Ai.iik'iiiy of Suemes In 1 70 j. lu’ followed 
Diihamel m the eh.ui ol m.ithem.itu s .it (he ('ollege 
de I'lanee 1 le siiflered .1 good deal iioin ilbheallli, 
and Ills laigei woik, “ Noiivelle Mee.iimpie,'’ did not 
aiipiMi fill 1723 Of tins tre.ilise De Afoig.in once 
wrote, “dins work was born long .liter its own 
diMth, .imi thri'i' \e.irs .liter its .uithor’s d he 
Kiojet ol 1(187 cn.ibk'd .ill the woikl to act upon it , 
so that when the Imished work was juibhshed it had 
long been snjiei si'tk'd d he gre.it fe.itnre of this 
work, .IS ol the Diojet, is the juommenci* guen to 
the loinposition ot lones \dai igiion and Newton 
well, lolling this lommodity into the m.irket ,it the 
s.imc time .iml imlejiemlenth ’’ N’.ingnon was one 
of file lailiest and mosi jioweiliil .id\ ix. .lies in I'r.inee 
ol the iis(' ol the dilteicnli.il i.iliiilns and was .i 
coi ii'sjiondent ol Lcibni/ .iml the Deimuillis 

I'XcwMioxs at Miokk'an, neai Slmfold, a (aniji 
on Sussex Siam.' Stieet, the roiiti' by whuh Koin.in 
soldieis man hed lioni (dm hester to London, are 
(h'setilK'd m the 7 o;/(’s of \o\enibei o Ri'iiiains of 
olhceis' pin, ill' ipi.iileis ami ot a (.iiileen h>i\(' 
nieiitly bi'i'ii limml Among otiu'i limls w as a gi eat 
(olk'itioii ol potteiy, neailv all biol^en, spci miens ot 
m.uiy kind, ot glass, and nine uippei coins langing 
yi (kite bom X'esp.isian to the fifth-centnry' Tetiiciis 
Mr Wdnbolt, who.m m cliaigi' of the excaxations, 
will report the lesults to the Sussex Ai < h.eologic.il 
Soiiety Anollu'i discocery, at Wdslcy, Snne\', h an 
.imu'iit \ illage dating bi'twi'cn 50 n i .iml ad 50, 
whuh IS iccoided in llij' Inins of Xoci'mbi'r 15 
It IS stated that in the hut dwillings fragments of 
broken pottriv weri' disc o\ I'D'd In mof a gieat 
di'al of jiolteiy was disiovi'red <ind tlii' kiln m which 
it was bill III, while years ago, at the foot of the 
village, a dug-ont e.inoe, evidently belonging to it 
and associated with Hint implements, was found, 
'file canoe is now m the Weybridgc Museum. 

ddiE Kli/abclhan bmldmg m (’roydon known as 
the Whitgift Hospital, dating from 1509, is once 
more tlirealened with destruction , the d own Council 
has given notice of a I’arliamcntaVy bill to acquire 
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and dispose of the Hospital and Oratou foi ^tieets 
improvements. The matter has yet to he ]>assetl, 
howe\er, hy a town's meeting and aflerwaols hy 
the burgesses, befoie it e^n proteed Stwoial times 
during tlie past twent\-h\e visiis llie building has 
been threatened, but e\('iy «'l1oit li;is so fai been 
<.ount('ra( t('d by the local Jheservatiou ('onimittre 
and tlie Croydon Natuial llistoiv and SiuMiliiu 
Society Tlu' Koyal Institiih' ot Hnti'-h Anliiteits, 
winch has now jonud forces with the* local sc.icnlilu 
society, has adojitc'd the \ lew th.il the* widcMiing ol 
the mam road through Cro\dc)n c.<m be' ac.hK\ccl 
vNithout any mtc*rferc'nc,c' with the' bnildmgs hi 
ICJ 12 a scheme 1c) this cllec.1 was acccptc'd b\ the 
(hoydon Coimcil, and apjcioxed b\ the' I exal (loccni- 
ment licciid At a c onlcieiKc- ol nitc'ic'slcd socR-lies 
called b\ thc' Institnlc'. the local and nation.il im- 
portance ol pu'si'i\mg Whitgift Hospital as <i 
^ahlable rc'lic ol hJi/abc*! han arc hite< line- was 
('m])haMsc'(l, and it w.is decided to sii|>])oit the ong 
sclK'ini' ])ro\iclmg a practical <mcl i-ltc'cti\c' road 
improxement which mec'ts ti.illic n cjinic'inenls 
Steps aie to be.' taken to jdacc' thc'sc' mc'ws bc'toie the 
projic'i authoiities It is to bc' ho])c'cl that the- 
])rnuiph' of a\oidmg, whcTexei possible', mtc'i Ic'i c'ltc c' 
with histone and bc'autitnl bmldmgs ma\ bc' m- 
(n'asmgh siippoi tc'd b\ iniblic opinion 

1 ‘OK lu'arb' si\t('en yc'ais hold ( <unai\on, with the' 
asMstance ol 31 t llowaicl ( aitc'i, has bc'c'ii c'ngagc'd m 
< ai 1 yiiig out c‘\( a\ ations m ji.ii t ol the site.' of am ic'iit 
'1 hebc s ( 11 the' wc'st bank ot llu' Nile' ,it 1 iixoi 'I hen 
wolk lias now bc'C'ii ic'waidt'd b\ .111 astonishing 
sm ( cs^, tiu' det.iils ol w ha h tio. dis(.iilH'd b\ a c onc'- 
spondent in llu' 7 /na s of \o\cmbii yi, while' m the' 
ni'\t issue Sir h' Wallis Hndgc' c'xplanis the impoit- 
amc- ol tlu' clisco\ei\ A sc'aled < hainbc'i has bc.c.n i 
opc'iud (oiitammg the' tomb ol I ntaiikhaim'ii, son- ' 
ni-law of Xinc'nhc'lc'p 1 \ , now be tic i known as 
Aaklu iiatc'ii 1 hi' l.illi'i king, w ho'a* u ign i-v dati<l 
<1 1 till' ( lid ol the.' 1 j ill ( < ntin \ 1; < , bei aim' iiotoi loiis 
Joi 111', all t nipt to 11 \ i \ I the .im ii nt c (ill ol the sun s 
disc, a inovi'iiii'iit which im t with ^m h sc nous 
o])])C)sit ion boin tin' oilhodo\ woishippi'is ol \nicn- 
Ka, king ol Ihc' gc»ds at I In be s, that In- w.is obligc'cl 
to 1 1't 11 1' to the pl^i c' now known as Icll-al \m,iimdi, 
where' hi' acti'd .is ]niest ot \ten, 01 the cIim 1 he* 
tomb fniiiilnu' ol 1 ntankhami n is ol c'\i 1 .101 dmai \ » 
mii'rc'st . 111(1 \ahie, im hiding his "magiiiln I'lit St.iti' I 
tlnone, one of the’ most bc'.intifnl woiks ol tiii c'xei ' 
disc oc ('red, .iml .1 mass ol splendid ,'ilulis which ! 
haxi' bi'i'ii .^s \el onl\ impc'i h'c I i\ es.imnied Sir 
W'.dlis 1 'nidge siiggc s|s w it h g^iod le.ison th.it .1 mono- 
graph coiitaming <1 lull .nyoiint of this iiimiikabic' 
dlseoM'iv should be published, ‘'Smh .1 book', 
(.irefiilb' planned and wiitlc'ii b\ 1 oid (ainai\on 
and All. Howard (arter, would ciowii a \ei\ line 
aichmologital trmni])h, .ind e.irn the' gralitmle of 
Icg\'ptc 'logists, archa'olegists, ai lists, .iml othc'rs 
thioughont the woild ’ ft only remains to i ongiatii-* 
late Loid Carnarvon and Mr Ilow.ird Caiter on the 
success that has attended th'ur long ccunsi' ol excaca- 
tion, and has produced one of thc most lemarkablc 
discoveries made Egypt m recent times 
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\ VI nv leniaik.dilo ami most valuable collection 
of scientific mstrunients of lnstoiica> mteiesl is .it 
present on \iew in the Portrait (lallc'ry of the Jfodlei.in 
Lifirarv, Oxlord lliis collc'i'tion has bi'i'ii lormc'd 
bv .Mr Lewis Ecans ,iml contaiiis sonic' tw’o thousand 
mstiunients, the olcU'st d.iting fioin thi' Ic'ntli cc'iitinc , 
and .imoiig t’lu' cinnigost being some desigiU'd b\ the 
greal-gi.indl.ithc'i o! the' piisc'nt ow nei Mr hAaiis 
lias olleii'd the w hole' o I it ,is .1 li I'l' gilt to the' I m\ ei - 
sitv of Oxford, on condition th.il snil.iblc' sji.it i' ,iml 
situation, nu'ctnig with his ap|)io\.il, be loinid loi 
showing it in ihe nic'.intnm' the' collection is to 
leni.iin toi I'xlnbilioii in the P.odlc'i.iii till the c'nd of 
the summer ol I'U ; , but it i.in si.ncely be doiibti'd 
that this m.ignitic c'lit gilt will be giati'fnilv .ncejitcd 
pi\ f.ir till' gii'.ilc'l p.ilt ol the I olli'c tloil consists ol 
.istiol.ibc's .iml simdi-ils, m.iiiN ol the' foimc'i bt'ing 
ol c'Xipiisitc' w 01 km.inshij) Among Ihein is .1 Pi'isian 
.istiolabi' m.idc' b\ Ahmad ,ind Ahihmiid, d.iti'd 
\ n 371 (\ I) (j.Si), sint.iblc- toi limling the* limi' ol 
the d.i\ b\ Ihc' sun or .it night b\ si.iis, lor limling 
tlu l.ititndc' ol .1 jikicc', etc Anothei Pi'isi.m astio- 
l.ibe, oin.iim'iited with gold .iml siKci, is dati'd 
A I) 1227, wink an c'cpi.ilK bi'.inlilnl one was madi' 

.It loledct III \ i> 10117 P.issiiig be .1 iiiimbc'r ol 
astrolabes ol I'anoiiean m.ike, im hiding om' 111 . idc' .it 
Oxtoid .ibout 1 ( 170 , wc hml .1 gic'.it \ari('t\ of pocket 
di.ils, sciiile ol thc'iii h.umg conijMss iii'c'dlc's to be 
sc'iisitiscd with lo.idsloms, in line moiiiilmgs, ,dso 
dniwing .ind suni'Miig nish nnu'iits, .md linalE' ,1 
libi.ity, ninnbcimg» , ibout ,1 thous.ind cohmu's, 
lie. ding with di.illmg, .isti ol.ibc s, .iii'l olhc 1 mstrii- 
iiK'nts Idiithci ji.n 1 1 C nl.ii .ibont this womh'ifiil 
colic 'tioii will be' lomicl 111 till' IuhIIikid ()u(ii In /v 
h‘unnl.\n ^3 ^ 

A \ isi I of mc'inbeis ol thi' (duk' of Sck'hIiIk, 
l('(hni(.il. .iml li.ide loinn.ihas .md ie|)i('st'nt.it i\ es 
o! till Ic'chiiical pics-, to i,h(' ('\1ensi\e modi'in icji.in 
shops ol the' I omioii ( .( m i.d nmnibiis ( o , Ltd , at 
thiswick, took' jiliic (' on \o\embii 27 1 lu'sc' l.irgc' 

woiks, winch cocci' mole' Ih.m yi .nies .md di'.il 
with the' i('|i.m ot .1 Ik'c't ol yioo motor-buses, 1ia\cl 
ling mole Hi.m 100 million c.n-miks in .1 \i'.ii, h.i\c' 
sonic' most mil'll sting h'.ituics 1 he woiks c.m 
h.mdlc' 120 Nc'Imk. wci'kK 1 hi whole' jiloei'ss ot 
ocelli. ml .iml ic'p.in m combi' tc'd on scieiitilic lines, 
I'.ii h xc'lnck' being stMjtjii'd, the mdi\idn .’4 ji.iits 
(list i ibiited for ic'ji.ni, .mil Im.dL 1 e assimibk'il 011 a 
moMiig con\('\oi III .1 maiim I le'immscent ‘4! tlu' 
bii'thods ot thc I'oid Motm to ()ne highl\ mte-lesl 
nig a I i|iai .1 1 us is the s pc e 1.1 1 w .ml n 1 1 g-i mu h mc_', i .i pa bk 
ot ac c ommod.itmg h\(' iom|«omnts smh .1^ ge.n 
boxi's .it <i time', .1 c.mslic \ ishmg solution being 
pimijic'd 111 .it high jeies^niu so as lo w.ish out 
llu'icuighlc .ill giime .iml gut Ihii'c' smh m.uhmc's 1 
.lie ni*usc' Ihc'ie is .1 well ee|m|)i)e(l c.mteen w heU' 
looel nil'll can bc' si,-i\('el with dmnei m idtc'i'ii ^mniti's, 
and a model liist-.iid dep.iitmeiit ^'ollowmg the 
nisjU'cMon ot the' woiks, .III .iddiiss on the' “S.ite'tc 
Lust ” movement m l■'ngl.md w.is delivcied b\ 

Mr H Ic Elam, assist.mt tmmagmg directoi of thc 
London rndeigrmnid Eaibcacs and L(j(). ( o 

group, and hoii .secic't.irc both of the London 
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“ Satcty i'lrst ' Council aiul the British Industrial 
“ Safety First*'' movement. Mr. Blain traced the 
yroutli of this movement which has made *' ^afety 
I'lrst ” such a familiar term in this countr)% describ- 
inf< the work of the Dtivers’ Educational Committee, 
which has more than 7000 drivers entering annually 
for its awards and nu'dals, and the etjuaHy important 
work done by the Schools Propaganda Committee 
At the meetipg of the Chemical Society to be held 
at the' Institution of .Mechanical Fmgineers, Storey’s 
Cate, S VV.i, on Thursday, December 14, at 8 pm, 
Prof C H. Desch will deliver a lecture entitled “ The 
Metallurgical Applications of Physical (Tu'inistry ” 
d'liE council of the Royal .Agru ultural Society of 
England has decich'd to rev'ive the offer annually of 
n goUl medal for an essay giving evidence of original 
leseaich on any agrit ultural subject or on any of the 
cognate agricultural sc icuu c's 

.At a gcmeral meeting of the membeis of the Royal 
Institution held on December j, Sir Arthur Keith 
was clectc'cl secretary in sue c.essioii to the late ( ol 
K tl (irove-llills Profs I'lbam (Pans), Ehicnfest 
(Leyden), Knudsen (Copenhagem), Hic'rkiies (Chris- 
tiania) and Dr. Ir\ mg r.aiigmiiir w c'rc* elected honorary 
members. 

A Ni'.w feature in the activities of the Institute 
of .Metals IS the admission ol .student members 
Ihe mam qualifications reijuirtd of flic new cla'^s are 
that they shall be bedwevn 17 and 25 \eais of age 
and that they shall be studyin^^ metallurgy , they 
will be admitted to all the usual jirivileges of full 
members with the c'vcc-ptioii that the\ cannot vote 
at meetings Both the entiaiKC fee and the annual 
subscrijitioTi are substantially less than those paid 
by members 'I'he newv departure' should do miu h 
to stimulate and guule, by cont.u t with oldca and 
more mature men of scuMice, the younger ic^scaich 
woikers in our laboratoricjs *.111*1 woiks 

Ar the annual geneial meeting of the Faraday 
Society held on November 20, tlu' following ofluers 
and council for the year io22-i*)23 were elc^cted — 
President • Sir Robert Robeitson , /V/s 7 l*re^idents 
Sir K T Glazebrook, Sir Robeit A lladlield. Bait, 
Prof A W. Porter, V ice-Pre'^idents Prof C H 
Desch, Prof F\ (t Domian, Dr J .\ Darker, Prof 
"J' M Lowry, W. .Murray Morrison, Prof J R. 
Partington, and Dr' G Senter , 'Ireasuur Kobeit 
L. Mond : C(iHinTl • W R. Boiislicdd, Cosmo Johns, 
Dr R Lessing, Prof W C Met . Lcwvis, Prof J W 
.McBam, Dr 11 Aloc^ire, C C Paterson, Dr J N* 
Prmg, Prof. A O. Rc.nkine, and Dr E K Rideal 
Ar fi (general Meeting ol the Lmveisity of Durham 
Philosophical Society hekl on November 28, the 
following officers wcTe elected — President 1 he 
Earl of Durham ; Vicc-PresidenA Sir Iheodore 
Alorison, Sir Charles Par.sons, Prots I I, Havelock, 
P. J Lfc'awood, H J Hutclu-ns, Mr Wilfred Hall , 
Secretaries : Messrs J. W. Bullerwelf, B Millard 
Griffiths ; Committee ■ Profs H G. A. Illcklmg, 
H V A. Briscoe, J. Wight Duff, R. F. A Hocrnle, 

J L. Monson, C. J. Hawkes, F. B. Jevons, Drs J. A 
Smythe, D. Woolacott, A A. Hall, G. R. Goldsbrough, 
Messrs G. W. Gaunt, A. W Bartlett, J. L. Burchnall, 
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S J. Davies, S. lloare Collins, A. D. Peacock, and 
W. Clarke ; Editor : Prof. G. W. Todd ; Librarian : 
Dr F, Bradshaw. 

The I'rank Wood med^l of the Society of Glass 
Technology has been presented to Mr. G G Middleton, 
B.Sc. Tech., and Mr H W. Howts, B Sc. Tech., the 
successful students in 1921 and 1922, respectively, in 
the Department of Glass Technology at the Sheffield 
Fniversity In 1910 the Society decided to recognise 
the services Mr Frank Wood had rendeied in 
conne.xion with its foundation and liamled over to 
the Gnnersity a hundred guineas, with the condition 
that the nuome should be utilised to provide some 
reward to students in the glass technology depart- 
ment It was decided that the reward should take 
the form of a medal, and that it shoiikl be associated 
with the name of .Mr h'rank Wood, m whose honour 
it had been established 

A NEW edition (No 76) of their catalogue of 
s('C()nd-hand st UMitilic ajiparatus has beim issued by 
Messrs C Baker) 2 j | High tlolborn, W g i The 
list is divided into the customary lonvenient sections, 
and we may direct attention 111 paiticular lo two of 
them, dealing with miciostopes aiifl astronomical 
apparatus lespe* tividv P>oth contain a large and 
valu'd assortment of items ranging from large 
modi'iTi instillments to the smallest accessoiies 

Anoiiiek of the useful and well-arranged catalogues 
of .Messrs W Heller and Sons, Ltd , Cambiidge, ha.s 
readied us Its No is 217 and it contains the titles 
ot upwards of 1500 woiks aiianged under the headings 
Mathematus and I'hysics (Journals and 'fransactjoiis. 
Books printeil bcfori' rSoo and Books jmnted after 
1800), ( hemistry, Clu'imcal 'fechnology and iMetal- 
liirgv Many books lorinmly the property of the 
late Prof R B Chiton are odcred for sale 

.Messrs W aison and Sons, I.td , Siinic Honse, 43 
Parker Street, Kingsway, London, W C 2, announce 
that the Lhitish 'riiomson-l louston Co, Ltd, iind 
tlu' General h'k'ctric C'o , Ltd, are now associated 
with them 'I his connexion implies the development 
of X-ray and electro-medical ajqiaratiis eonstriu ted 
on established elei'triial engnu'ering lines, and, with 
the aid ol the lese.in h laboiatoiies of these companies, 
the incorporation ol the most rci ent advances in 
physics 

* W'liH furthei referem e to the lemarks which have 
appeared m these pagi's on the subject of the sense 
of smell in binls, Mr W’ K M'Kechnie of Chepstow 
Pla* e, l.oiulon, W 2, laises the (jiicstion as to whether 
the usually wi'll-developed olfactory mechanism in 
birds mav not have (piitC a ditfer^'iit sensory function, 
siu h as tilt detcc tion of fine differences in the strength, 
tianjierature, and humidity ol the air-curients 
encountered duiiiig flight 'Hiis was Cyon’s theory, 
but it rests on no sun' foundation of fact In their 
expenments on the homing capacities of Noddy and 
Sooty terns, Watson and l.ashlcy found that these 
‘powers were not affected when the nasal cavities 
were occluded with wax and varnished over . the 
birds so treated retained their remarkable faculty 
of finding their way back to their nests, over an 
imknowm course, from a considerable distance. 
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Our Astronomical Column. * 


A JiKiGHT New Siak — A telcKnim just received 
(December 4) from the Ifiternatioual C'tmtral Bureau 
of Astronomical Telegrams at Cojienhagen, leports 
.the discovery of a new star on l)e< ember i, by 
Zivierel of kurnania. 'fhe stai is given as of 
the first magnitude, and its position in R \ iS>> |S‘", 
and North Declination 28'' o' It is situated just on 
the border between the two ionsiclIati<ms Lyia 
and Hercules,. but as many chaits dilh'r as to the 
jiosition of tlie actual boitndaiv, some iimei taint v 
may arise as to wiietliei tlie stai will be calk'd Nova 
Lvric or Nova llerculis All new st.iis aie situated 
either in or on the bordcis of the Milkv Wav, and the 
pri’sciit one is no exu'ption, lying jiist on tlie boidi'r 
The Nova will oasih be pickc'd up on a line night, 
because it lies just to the south of tiu' umspuiious 
constellation of 1 -yi a, madi' jirominent b\ the biilhant 
star Vi'ga The i onstcllatioii is in tIu' noi th-w esti'iii 
jiortion of the sky in the early pail of the t'vtiimg 
'fhe Nova makes veiy neaily an eipnl.iteial liiangle 
with the two stars i- L\ia' and /-t ( vgni and is biightei 
than b(fth these slais , a J.vra', or Vega, is ol magni- 
tude o 1 |, so wall ajijuoMmatei losely to the biightiu'ss 
ot the Nova, assuming tluit the lattei is still ol the 
first magnitude This Nova is the biightist whuh 
has appi'arcd siiu c that of Nova Cygni, whuh was 
discovered m ipio 

CoMf.is — A new hunt comet. i<i22 d, was dis- 
covered by Mr Skjelk'ruji at tlu' Cape on November 
25, being the second that lu' has loiind this ve.tr Mr 
W'ood has telegiaphed the following ek'meiits from 
Johaniu'sbiiig they sliow a strong resemblam e to 
those of Comet 1802 VI , which are given lor < om- 
panson , as iL was under obseivation f<»i thri'i' 
months without deviating .qip; '< tablv from a [lara- 
bola, idcnlily is impossible, but tlie two coiiu'ts mav 
have had a lomnion origin 

T-i<i2j fan 1 if(.M,T iS<)2 l>((. jS I 
w- 260 ■' 11' ' 2S2 12' 

201 .S 20 1 20 



ICphfmioos 1 or (iRKiNWKit Min\it.iir. 

, S 1),,1 l,n; r l.e a 

li m 

I'ltr 12 5 22'’' 0' 001 1 1 0012O 

12 12 2S y, 2S 15 

lO 12 ',2 12 2S U» <M)Oi; <)0>',0 

2<' I 1 ,10 2S 11 10 

The comet should be looked lor a little t-asl ol 
soutli and very low down, just In-fon' dawn It u, 
near c ( oivj on Decemlx'r 8 , sul»se<[uentlv ( lossnig 
Hvdra into ('enlauiiis 

d he following is a contnin.iti' n of the ejihemens ol 
JHadi'N t'onu't foi (’.recnwich midnight this is still 
a f.iilly easj, object with modiuate telescoju^ 

N*).cl I- '-'a 

flee IT 21 S') 55 iC ’.'A 5 " 

15 22 5 27 22 -ij o ,001 o isjo 

TO 221511 21 57 O lO.S I o 10 ,() 

25 22 2 J 5,5 21 I J O 1/07 o 1710 

Peinne's Ik'i iodic ('onu't was foniul l)> K.ik.imiiiia 
on Nov 2<)'', 50'", (•M'f , m K A 8'‘ 5'", 32". 

N Dec! o' 28' Its (Lilly motion is 1 ii> sec t 
south 41'. dhe piobable ’date ol jieribolion was 
about Oct 20. 'I'he magnitude ot the comet is 13 o. 

I’UHLKAirONS 01 IHE ASTRONOMICAL SOCIETY OF 
THE PAtTiir —011“ October number ot the Publica- 
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tions of the Astronomual Society of tlie Pacilu' 
contains a miinber of nilcrcsting < ommiinic ations 
First there is a veiv cle.ii and t oncise aLconnt of the 
woik of tly.' late | (' lva[)tevn. whom the wiitt'i, 

Mr 1 ' ii Seau's, dest^nbes as one of the most distin- 
gnished astionoineis of his geiieiahon K.iptevii, 
as he says, presented the iniitpie figuiij' of<in astronomer 
wilhont a tek'svopi', but uading through thts notui' 
it will be seen liow lu' loniu'd [nogiaminos for tele- 
scojuc woik, aivl how siu( I'^slullv h(' distusst'd the 
obsei \ atlolls made I )ire( toi S \ Mitchell, of the 
1 eander Mcf'oiinuk' ( ibsi-i v .itoi v , gives ,1 list ol 
the ti igononieli K ,il p.ir.ill.i \i‘s of .1 miinbei of sfais 
of spc'cinnn types A and P. (lu'admgs of the tables 
te\('ised 111 (‘iroi). data \ti\ mm h wanted foi the 
nnti-d woik in de1('i milling ji.iKdkixes ot olliet stais 
of the s.Miie tvpe hv Ihi spis 1 1 os( opu nietllod \ 
siimmaiv ol the veai's woik at llu' Mount Wilson 
( )|)s< I V .itoi V is given bv tin diiectoi .iiid .issistant 
diiectoi, 1 )i (i I' Male .md Mi W.iltei S Adams 
respet liv elv' Ns.imiomued in N A 1 1' Kl. ol ( )c tobei 7, 
a 50-foot nit( 1 leionu'ler teles* opt' is being s|)('ciall\ 
built foi 1 he ( )l)sei v atoi v, and it is hopc'd to detenniiu' 
with it the diameteis ot about tluitv stars bnghtc'i' 
than the loiiith in.igniliide Dr K (i Ailkeii 
(.oiitiiluitc's .111 nitticsling .utoiiiU ot the two not.ihk' 
iistroiujmu id nu'c'tmgs, n.mu 1\ the Inleiiuition.il 
Astionomu.il I nion .it JM)m(' .iiul tlu' celebiation 

of the cc'iitc'ii.irv ol the Ro\.d Asiiononiu.il Socictv 
m f.ondon In tIu' notes, .unoiig otlu'i siilijects, 
nu'ntion i-. made ot the sm * ess ol the ( locUer Jvchpsc' 
l’'\poditu)n from the l.uk ( )bsf i v atoi y 
» * 

An( 11' N I Onsi HV A I ION'S OF \nRoK V -AH Swintoii 
directs .ittenlion 111 the joiitn.il of the British 
\stionc)inu .d Associ.ition to some jiassagcs in early 
IvngUsh chionulcs which di'scribe brilliant coloured 
strcMiners in tlie m;?lit skv , m all jmibabilit y 

tiu'se were displays of .uiroia', .m .issLnn{)l ion that 
IS stiengfheiu'd bs the Jac t that m most cases the 
dates ol the (hs()lavs iU’e sep.iiatcd by multiple's of 
flu' sunspot cycle I iu \ tlic'reforc' beeomc valmible 
loi mdu.itmg proh.dilc' d.iles ol sinisjiol inaximmn 
Woiking b.ickwald hoin l!u' u ell-est.ihhshcd 111, ixi- 
nunn ol i8()o 1 with tlu' two assumed peiiods 
( \) II'- 15!) (B) II' 055, the follow iiig tabular V tihu's 
.irc' obtained 'the time' of ve.n is statc'cl in one case' 

only, n.imelv, yjj J.tn 1 , m tlu* otlier case's the 

middle of tlu' vc.ir is assumed 

f)l, I oil I'l V! (I iiiniiis I Niunlii'r cif 

I litinlirntti j l.ibiilii U c'l l( j from rrtC'o. 

j V H ! A ’ B A 


551 B 

>s 5 j t 


ttS 

y,(. 0 

5**0 ^ ' 1 r ) 

I 0 S IK,^ 

II7 

1 1 5 

H 5 5 1 15 

1) 5 loo 

lol 

/ 

77B 7 - ' i 5 

0 2 <)} 

c>8 

7.S1) I 


f 5 BB 

97 

<S 

<17 , 7 1 TO 7 

C 5 S 

So 


\ssu nipt ion \ .ijijH'.ii son tlu' w hole to be the bc'ttcr ; 
m iicithc'r case is ycij 5 wc'll repiesented , tfic oiiginal ^ 
leic nj of tins docs not give' Hie v e.ir in v i> rec'konmg, 
bill st.ites th.it it was " the tenth \vi\Y of 111(2 reign 
ot !*;iihltuk, King of Wessex " , 

Plot I lir.iv.una’s list o^ Chinescv sunspots (cinoted 
by Prpf 1 nrner in Mon Not Iv S , v ol 74, j). pej) 
mduatc's spots on the following dates pu) Jan 31 
(3 spots seen), 826 Mar, ^82 Apr 25, 837 Dec 25, 
842 Jan 5, 8()^ Feb, 874 Jan . *374 Mar b. d hese, 
except the second ami fourth, suggest dates of 
rnaxinmm m fair accord with the auroral data. 
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Research Items. 


SuKVLVs JN Spi'I sHi.KGJbN — III thc Geographical 
Journal for NovtMnbcr Mr R A Frazer gives an 
actoimt of some uoik which he did on the edge of 
New Friesland in company vvith Mr N H Odell and 
l)i 'r G I.ongstall in August nizi The paity 
travelled north-eastwaid foi about 25 mifes from the 
head of Klaas Ihllen l^.ay into the highland ue of 
the Ulterior (rossing the w.itersht'd between thc 
western' and e.istern dram.ige areas, thev sntveved 
the salient features in a small aiea lying between 
the Mount Svanbeig group to ther south and the 
jieaUsaround Mount C heiiiu luw to the noi th Wisither 
,ind travelling conditions wiTt* bad, and time was 
short, but the w'oik which was aiiomphshed lills one 
of thc gaps m the skeleton sui\<‘y ol the Russian 
Arc of Meridian l^xpedition of 1002 

Di sk CM Tox in Tnr Laki, Ciivd KT cion — In .111 
aiticle in the Gcogyaphual Journal for Nd)\emb(*r on 
the Lake ( had legion. Mi h' \V H Migeod leturns 
to the much debatc'd (piestion ol desicc.ition on thc 
soutluMTi ('dgc' of the Sahaia Accoiding to Mr 
Migeod there is abundant evidcan e of the* adcauie 
of and conditions southward into tlu* bedt of fertility 
in ifornii Lhe di) aiea has bi'cm stc'.idily incie.ising 
at a gieat rate for at le.ist three-cpiai teis of a centuiy, 
and apparently at a slowei rale foi many centuiies 
Mr Migeod cites cMclence fiom thc diving uj) of 
rivc'rs and ]U)uds, but on the othc'r hand lu' found no 
personal ecidcMUC' of the exhaustion of wcdls m the 
part of Rornu which he cisitcnl The* evidence fiom 
changes in forest growth lu* docs not find conclusive, 
but with regaid to human migration, he points to the 
significant fact that »^\eiv su«ce*sive capital of the 
Ikiriiu empire during Lie last six centuries h.is bc'cn 
south of its piedecessor 'Lhe geneial trcsid of 
migration is southward, and whenever a uc‘w village 
is founded it is always m a position south ol the 
previous site ^ 

PnoBLhMs OF MhxniajAN Ratios Mr R A 
Fisher gives an elaborate mathematical treatment 
(Fioc Roy Soc Edin vo^ 42, I’art 4) <>f cert.nn 
pioblems connected with Mendehan ratios He 
concliiflcs that the ratio of frcspieiicv of the various 
types m a Menclehan population will bc' stable only 
when selection fav ours the hetero/ygoli‘, smdi factois 
only tending to accumulate in the* stock, while other 
factors will tend to be ehmm.ited lb- also develops 
formula' for detcTinming the rate of mutation which 
IS necessary to maintain the v, inability of a species 
under different conditions We aie not competent 
to cliscuss his mathematics, but some of his biological 
statemelits are perhafis ojic'ii toc iiticism h'oi example, 
he assumes tha^t recessive* lactois tend to be harmful or 
harmfwl factors recc'ssive, wheieas in man the majority 
of harmful factors are dominant He also repeats, 
the current fiction thtt the mutations of (Ihiothera 
are explained b> t‘he ciossmg-over of balaiuc.'d 
lethal Ihctors 

Absorption of Waitk bv Roor and Sifm 'fips — 
Prof Pru'stley and his students h.ive now {nibhshed 
the fourth m their senes of studies on the aiivtoiny 
and physiology ol the endodermis and rc'lated stiuc- 
turcs III plants The present contribution {%cu> 
Phytologist, vol. 21, N'o.f 4) consulers the water 
relations m the growing root and stem tip Experi- 
ments of de Vries in torcing water into roots were 
conftrmed and extended, sJiowmg that the endodermis 
prevents leakage of water from thc stele into the 
coitex At the same time the meristcmatic root tip 
before the endodermis is organised was shown to be 
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impervious to w'atcr under ordinary pressures. This 
IS apparently owing to the peculiar non-cellulose 
composition of the tell walls^in this region, in contrast 
to the corresponding region of the stem tip The 
impervious character of this region accounts for the 
failure of water-leakage from root tips, and is contrary 
to the views of a French vvorkcT who believes that 
the loot tip below the root-hair zone is an absorptive 
region 


CoAi, IN Sou'iH Airica — iMemoir No 19 of the 
(Geological Survey of the Union of South Africa, 
issued recently, forms the first volume of a study of 
the coal resource's of the Union of South Africa 
conijiiled by Mr W J Wybergh Thc coalhclds 
dc'alt with are those of Witbank, Springs, Heidelberg, 
and the coallields of the Orange ITce State' , they 
aie all close iibcd in considerable' detail, numerous 
analyses are given, and the' gc'iieral character and 
propertic's of tlu' coals are fully discussed It may 
be of interest to re])ic)duce the author’s estimate of 
the existing coal iTsouices of the Union, although, as 
he points out, ccmsiderable deductions may ‘have to 
be made from these figures for lossc's m working. 


Witbank ('oallicld 
Spiingsaria 

.Nigel area . . . . 

Visclikml-Deliiuis area faiily 
])rc»ve(l 

Visdikiul - Delmas area con- 
jee! uial 

lleiclc-llH'ig South Kaiicl area . 

do othi'i .iic.as 
Oiaiigc' 1 ' tee State <ibove 


7,cizr),2oO,c;oo tons 
pS 5,000,000 ,, 

('> 5 , 000,000 ,, 

21S, joo,ooo ,, 

l,j 1 1,200, ooo ,, 
H , o () 4 , ooo , oc _)(_-> ,, 

<165,511,(^00 ,, 

100 , 000 , 000,000 ,, 


Total . . . 1 10,1 ^5, 550,000 tons 

Tiih Nr.w PjRaun 'L' uBr: — Two yeais ago ^Ir J H. 
Johnson of the' Reseaich Laboratories of the Wc'stern 
Ivlectrical ('o , and the American Telephone and 
Lelcgraph (.'o , exhibited to thc American Physical 
vSociety a Braun cathode lay tube ojicratiug at low 
voltage, and an abstiact of a more' comjilete de.scrip- 
tion of the tube m its present nnjnoved form will bc 
found in tlu* September issue of the' journal of the 
Optical Soiu'lv of America ami llcvino of Siientijic 
InAriinn’iils lhe cathode' consists ol a stiip of 
platinum covered vvitli an oxide, the anode ot a tube 
of platinum i cm long and o-i cm diameter, only 
01 cm from thc tij) of the cathode Bctwc'cn 
cathode' and anode is a mc'tal shield with a small hole 
III it thiough which the elections fiom the cathode 
jiass Be\k)ncl the anode are the two pairs of de- 
Jlc'ctor plates at right angles to each other, winch can 
bc' comu'cted to Pie two sources of electromotive 
force which are to be compaied The electrons 
finall> impinge on a fluorc'seent scieen and their 
ch'flec’tion is of the* cjrdc'r o-r cm per volt applied to 
the deflector plates When the plates are rejikiced 
b) coils, the same delleidion is obtained per amjiere 
turn 111 thc coils In the paf^er referred to, the 
hysterc'sis loop for iron m An alLeinatmg held and the 
characteiistic curve for an oscillating valve* tube are 
givc'ii At the exhibition of the tube before the 
Institution of Electrical Engineers on Nc.ivember t6, 
the aiKJcle cuircnt and grid voltage curve of a valve 
was shown. As the eathcjclc ray has to produce 
ionisation as it moves sideways, it is not possible to 
obtain a sharp spot at frecjiiencies of more than 
10® per second, but below that hgure the slight 
pressure of mercury vapour in the tube ensures a 
sharp linage. With the oxide cathode an electro- 
motive force of 300 volts is suflicietit to run the tube. 
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The Royal Society Anniversary Meeting. 


St Andrew’s Day, Novrniber 30, the Royal 
^ Society held its anniversarv mecliiiK and Sir 
Charles Sherrington del'Aered the tustoniary presi- 
dential address, m tlu' opening pail of which he dealt 
with matters aftecting the soiiet) itself and science 
generally. Speaking ol rescan h’ Sii ('hailes Sher- 
rington referred to the benefaction rccened last \ear 
under the will of the late Miss L A hoiilerton, who 
by gift had already foniuied the I-'oiilcaton student- 
ship The utilisation of the becpiest came undc'i tin* 
consideration of a large and repn^sentalni' committee, 
which recommended the creation of one or more 
resc'nrch profc'ssor.shijis, witlim the iield of science 
spec died 111 the becpiest 

The newly instituted researcli jiroh'ssorship, to- 
gether with tlic* Mackiniion, Soibc, lAndall, Moselc‘\, 
and Foiilerton lescvirc h sLiiclc-ntships, all ol which .iie 
of comparatively recent elate, conslitiitc' something 
of a sclienm, although thc\ have' aiisen somewhal 
desultorilv Ihc' studentships with one or nioie 
professorships now fcjriu a series extending, at one' 
end, fiorn oppot tuiiitic's for worlcc'rs ol jnomisc* to 
carry tfieii carc'crs tow.inls fulhlmc'iit, to, at the- othei 
end, iircnision for men of jirovcxl achic'cemeiit to 
devote thcmselv'cs nnrcserv cslly to losearch A notc*- 
w’oithy feature m the' admnnsi ration ol .ill these 
research foundations is that the rc'c ijuent is in no 
case' Kjstric tc'd to a ])articular institution 1 hc> 
Royal Society h.is no laboiatory of its own, and m 
coiisecpience takes .uhantage of the facililic's loi 
research already in evistcnce , thus its Imution is 
ralhei to supplement .ind remfoice work alie.id\ in 
prog less 

Prof Jv 11 St.irliiig has been ajipointed the* tirst 
Foiilc'rton professoi 

Sir Richard 'rhiellall .iiid T)i 1 ) II Scott, on 
behalf ot .i mnnbei of siibsc rihc'rs, pieseiitc'd to the 
society a portr.iit of Sii Jo-.c‘j)h 'I hoinson bv Mi 
Fiddes Watt 

In presenting the socic'Iy’s mc^dals. Sir Chailt's 
Shc'rnngton lefeired biu'liy to the work of each 
recipient Tlie awaids aie as tollows 

(oi'TFV Mmiai Sii h'lnc'st Rntheiloid — Fe- 
ceiitly, Sir Frnest Kiithcufoid .iiicl his juipils have 
been especially c one c>i iic'd with the clellc-c tioiis of a 
pai tides 111 then passage through matte 1, and .is .1 rc'- 
sult of his expel iments lie has been Ic'd to the v ic'w that 
the jiositne elc'c tru charge in the- atom is tonlmc'd to 
,1 niiniitc' iinclc'.ir rc'gion m the' atom, th.it th.it rc-gioii 
comiinsc's iie.ulv the' whole' mass of the' .itoin, .ind 
that it h.is a cXaige c?(pial to the c'lc'itionic c h.irgc' 
multi[)hed by the atomic number ot Ihc' dc-nu'ut In 
tins woi k the a partu Ic s w..re located 1 )\ the' s( intill.y 
tions winch they jiroducc'd on a aiiic siilpindc' sc rc't'ii 
It was found tliat whe-n the' sc rc'c'ii was bevond rc-.uh 
of the origin. d a p.irtules .1 im .dic-r, u'l.itiv c'l\ sni.iJl, 
of sc mtill.itions still lemamed in sonu' i.isis these 
addition. d ellec ts are clue tc> hvdiogcn .itcuns ej('cti'd 
from tlic' nuclei of the' diltefc'ut c'lc'ineiits bv tlic' bom- 
barding a paiticlc'^s, this disru])tion takes pl.ice 
at the' expense of eneig\ l.iteiil in the' disiupting 
atom 

Rumioki) Mr pa I Prof Pictc'r Zec'in.in ITot 
Zeeman’s discoveiv of tiic' splitting ip) cjf spectioscopic 
line's under the ndliic'ncc' ol inagnetK foic'e had 
impentant lesults, anu^ng othei s, that it c'liabled 
astronomers to trace magnetic citects at tlu* surface 
of the sun. Among his subsccpieiit contiibiitions to 
science is an investigation dc'.iling with the piopaga- 
tion of light m moving bodies In all earlier experi- 
ments the dispel Sion of light m the medium was 
neglected, and tfle irrc'gularities in the Hew of the 
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lic]uid constituting the moving body, prevented .iccui- 
ate measurements. To obt.iiu greatei accuraev 
Zc'eman investigated the' eltects in solid substances, 
sue h .IS (piart/ 01 gi.iss, giv mg thc'se bodies an oscil- 
latory veloc itv, and applving .111 lustant.iiu'oiis photo- 
graphic nu'thod, the exposuie 1, iking [il.uc' when the 
vc'locity was .it its maximum 

Rovvi Midal Mr |os('ph Hare i oft - L'oi the 
last twc'iitv' ve.its Mi H.iuioft h.is' bec'ii ]>»)mmc>iit 
for Ins lese.in lie's on tlu' lesjui.itoi \ function ot the 
blood and its rghition to llu' activitv of tlic tissue's. 
He h.is with V. moils c oll.tboiators workc'd out the 
c liangc's in the nonnal consumption of oxygen 
.ic ( oiipcinv mg Iniutioiial .utivilv m vaiioiis ii'pit'- 
sentative oig.ins - s.'ihv.nv gl.ind, kidnev, caidiac .ind 
skcK't.il muse Ic', and livei He- h.is also woikc'd out 
.md thiown nc'w light on the mc'.inmg ol the' dissoci.i- 
tion c Hive lot oxvge-n exhibiled bv blood .ind by ])ure 
h.enioglobm, .md on tlii' mlluc'iui' of dissolved s.dts 
upon th.il c 111 \ e 

KovvlMidvi Ml ('ll, lilts I homas K’ec'S Wilson 
- Prt'vioiic woik having shown the' importanl p.iit 
jdavc'd bv dust |iailic les m llu' c ondeiis.ilion of sipicr- 
s.ilnr.iled v.iponr, Mr Wilson showed th.it the' ions 
piocincc'd bv the' p.iss.igc' of X-i.iv'sacl in a similai 
m.iniU'r, thus showing lIu' discietc' n.iture ot tiu' 
ions ap.il t fioni then elcitiu.d ellec is Later, he 
w.ts .iblc' on the' s.nnc' piimiples to lendet visible', 
and to photogiaph, the .utu.il p.ith of ,111 a paiticle 
thioiigh .1 gas Mole lecciitlv, while' studying tlie 
phenomena of atniosjihc'i k elcc 1 1 1< it\ , he has inc'.isured 
till' sill lace elec I rilic .ition of the' giound, and theiiic' 
the potc'iili.d gradient, at .mv momc'nt, <md has ,dso 
rc'(oidc'd ils v.ii.nt.Mii fiom inslanl to instant 
Observations dining Ihi' progrc'ss of thundc'istoi ms 
h.ivc' C'liabled him to estimali' Iht' .mioiint of elec tricity 
passing in .1 lightning Hash 

DawMi-KAU Prof foe I Iv II Field 'lliotpe — Fth\l 
c V ano.icelate h.is bc'c'"^ iiiv I'sl ig.ited bv Ptof 'Ihorpc'^ 
very fully .\s a ic'snll 1hc‘ic> .ipjK'.irc'd ,m illumm.it- 
mg sc'iies of j),i])C'is on the foimalion and ic'.u'tions 
of imino com|Hiiinds, giving use to a vaiu'ty of 
deiivatives of n.iphth.flenc', hvdrmdene, pyiidiiu', 
etc , .md on the istiineiisin displ.iycd by the' glutaconic 
acids His p,ip.»r on *' Sjuio ( ompoimds ” was the 
first ot a sciu's dc'.ding with thc' eltc'ct piodiiccd by 
lltc' .iltc'ration ol Ihc' Ic'li.ilu'di ,d .niglc, ccmsec|uc'nt 
on ling foimalicm, cm llu' lonn.ition and staliility 
ot a second ring joined to the existing ring by a 
cpiatei nai\ c.uboii .itom conmion to lioth 

Dvuwix Ml. DAI, Piof Rc'gm.dd ('nmd.ill Pimnett 
Prof I’lmnelt was tlie fust to Imd the corrc'c t mter- 
pict.ition of “ coupling and lejnjision ” m mUenlance, 
no\' letnu'd " linkage' ” ft was known lhal soinc'tmies . 
factms belonging to distinct allc loinopphic jmiis were 
ti.msniitti'd as if paiti.dly linked, but tbat'*alsc) m 
otliei l.mulu's the same l.ictois might sliow repulsion 
ITot I’unnc'tt conceived lhal*. these two jihc'nomena 
must dejtend on jiarental combmation iMo'^t of the 
modc'iii inteipiet.itions ot sex-limitcd mhentanco 
h.ivc grown out c>l tins discovery 

Jm'ciiAN-VN Mrovi Sn D.ivid Hriice — Trypaiio- 
liiuic t, the' ( .ms.d organism of tselse-tly disc'asc, 
is .so named .ifter its disioverei, Sir^ HavuP Bruce, 
wff.i likewise ('list showc'd its causal connexion with 
that disease and with mojana Bruce took a leading 
pait ,m the elucidation of tryjunosomc infections, 
and in the adoplion of counter measures against 
them, and also trac cd |,he incidence in man of 
Mediterranean fever to transmission through the 
milk ot goats Duiiny the war he carried out the 
collection and analysis of data regarding tetanus on 
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a sCiilo never previously attained, and later was mstru- 
meiitfd 111 estalj^lishing tlie origin of trench fever and 
its Iransniissioii by lice. 

Sm.viatfr Mi:i)\l. Prof Tiillio T.evi*Cnita — 
The investigations by Levi-C'ivita in pure geonietiy 
\\('ie the neccbsaiy foundations for tlie important 
])h\sKal discoveries of Einstein and Weyl Le\i- 
Cuita has also shown himself one of the. most fertile 
and oiiginal of mvcstig.itors in dilhrenti.d gc'omelry 
and tlu'oretieal inechaiiKs 


lIUGHJiS Medal. Dr. Francis William Aston. — 
Dr. Aston, by the use of an ingenious method of 
focussing positive rays, has shown that a large 
number of the elements are complexes consisting of 
tvyo or more kinds of atoms, having identical chemical 
properties but differing in atomic weight by one or 
more units. Except m the single instance ot hydrogen 
the atomic weight of each constituent is, to the limit 
of accuracy, a whole numbei on the basis of oxygen 
10 


j Live Specimens of Spirula. 

Hv Ih foils SciiMior, T.eadi'r of tlie Ihiua lExpeditions, Copenhagen. 


animals have been c)f mote nitc'rc'st to 
^ zoologists tliaii the litth* enttle-lish Spiiiila 
Kelab'd to the extnut Ifeleinniles, and characterised 
by having an inbiior, (hambeied slull, it occupies 
an isolated ])osition among ii'cenl spec u's Dead 
shells (see lag z) are found on the sea-sh(»res 
j)ai tu iilarh' of warmer seas, wluut' the\ may drift 
ashoieingie.il minibi'is, but the 
aiimi.d itsilf h.is hilluM to ranked 
among tlu' greatest zoologu'al 
raiities, ol wlmh onlv \ cry few 
imisciims possess a specimen 
On the thud J)aua expedition 
we laptiiied consid(Table num- 
bers of Spit 111 . I in the iSoith 
.\llanlic, and wen* also fortunate 
enough to observe manv speci- 
mens aliv(' 1 firopose then, m 
the following, to desenb^; some 
of our observations, throwing 
h”ht upon, tie habits aiul oci ur- 
ic n. a* ot the spctit's 

A ppidKincc -'rh(‘ folh.iwmg ic- 
marks apply to living s|)e(imen.s, 
a point which should be em- 
])hasised,^ as both colour and 
sh.ipe are often appreci.dilv 
.ilt('r<‘d by ])iesei vation I'he 
bodv, or mantle, is shaped lik(> 
a cyliiK^er cut away .ibinptly at 
the b.ick, the head ,ind arms pro- 
tiiiding from t the front pait 
As seen 111 big. i, tlu' arms ate 
most often ki'pt close logetlier, as 
lor (‘xample when the amm.d is in 
motion, giving the anterior pail of the liody a conual 
shape At tlie hindei end .ire tw'o ims, roughly seiin- 
cinnlar fheir b.isal p.irts ,iie not paiallel, but 
tonycigc towaid the veiilr.d side of the animal 



1 K. I - I.lVf sp( ( IIIK 11 
of Spiiiil I, nioviiiK (low II 
ton 11(1 ili( bottom ot tlu 
anil mum Wlulo 
ml)MIl^^, tlie lie 111 1 

(iiuitdl toiwinl (donii 
nai(l), the tills it tlu 
It <11 .lie thrust out i 
ti( ill> , .iiul ili( funiK 1 
Is iiiiiieil upu.ird (till. 
Iasi 1, not Msiblo Ikk, 
the tiK'ur. sluiniiu; tlie 
sjv r mu 11 111 dorsal \ u n ) 
AlKiiit half lutiir.d i/i 
i’hoto b\ K Su plu II 1 11 


Tlie fintv can be pointed stiaiglit out ludiind (Eig i), 
or laid flat m ag.unst the Innder part (hig 2) In 
the centre of tljc latter, between the two fins, thcie is 
a urcidar disc (the teiminnl disc) having in the 
middle a small bead-like oigan .At the outer edge* 
of the disc IS a iin,”*of pigment, otherwise* it is 
colourless 1 he small < eniral be.id is a h''ht organ 
Uhe Voloiir ditters lioiii that ol oilier cuttle-tish. 
The mantle has a pcciih.u whitish sIk'oii, most re- 
sembling that of asbestos A fnitlu'r similauty to 
the miner.il lies in the fact tliat the siirf.ice of the 
mantle is often somewhat traved or (Intfy * Ihc 
greater jjart ofthe mantle is without pigment , scAiie 
colour there is, howevei, o^ a rusty led, in a nartow 
band along the anterior margin of the mantle, 
especially on the rlorsal side There is also pigment 
on the hinder end of the liody and at the base of the 
fins t^n touching a live specimen, the rusty colour 
at the hinder end will often almost disappear, the 
chiomatophores contiactmg to little dark specks. 
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.Arms and head exhibit the silvi'iy sheen and also 
pigment, the lattei dense and of a rusty brown 
Ihe extremities of the aims, howevx’r, especially of 
the two longer ones, ,ire somewhat lighter and lacking 
jiigment The fimm*! also is pigmented, but not at 
its mouth 

Movcincvts, lie --'Ihe movement of the Spirilla is 
ehaivictens(*d thioiighoiit by the presence of the 
mteiioi, c h.imbenid shell, whuh is situate .it the 
posterioi end ol Ihe body, .ind tends to ‘lift this 
])or 1 ion in the water A specimen recently dead, or 
a liv(‘ one not inclined to actux' movement, will 
theieioie, il ])la( ed in an ac]nanum witli sea vv.iter, 
use to the surf.ice, .ind rcm.iin susjK’nded there lie.id 
clownwaids, with tlu* lighti’V, posterior jiarl nppermo.st. 
If moved fiom this posilion, it will immediately 
swing b.ick to il .igain, like a weighted tumbling 
figure 

On bo.ird the Dana \vc fre(|nently observed live 
specimens of Spirnl.i. When taki'ii from the net and 
placed m an .upi.ininn, tlu'y would <it lust inv.iriably 
rem.ini suspended at the surf.ice ol the walei, motion- 
less, and to all appeal ance lifeless As a lule, how^cver, 
death vv.is only simulated Left to tlu'iii.selves, they 
would geiHM'ally i ome to life, and soon begin breathing 
and other movements 'Hit' n'sjiir.itory movements 
.aie ellected by rhythmical ( ontr.n tions of the mantle, 
whereby vv.iti'r is lon'eil out through the lunnel 
.\s the mouth ot this is turned lovvatds the rear ---/ c 
mivv.uds- the watei Hows up .ilong the ventral side 
of tlu‘ mantle 'I'his vcilically ascending current of 
w.iter IS easilv noticeable, from its distinbing the 
fiavi'd snrf.ue of the mantle 

Like otlier cuttle-fish, Spinila often makes swift, 



I'K. ; - I’u'sf'ivod sp.idnion of Spiiul.i, about 10 min loii^i; (the head 
bli«htly damiK.d) llif shill -trii it tlu* suli . wliudi lus -53 (Imtiibeis, 
shfUM, the nl.itive ^1/.^ of till shi II 111 a s])i 1 iiiu'ti as illiistrab d I he animal 
lb bC. n fioin till vuitn! side Ihr inticr slull r 111 be dibdriii-d showing 
throuKli About ti.iliir d si/( Photo by K Sti^phLiiscii 

j^firky movements, dashing oh suddenly m any direc- 
tion • upwards, downwards, or from side to side 
'J’liese rushes were generally made by " backing," 
le the animal moved with’ its hinder end forward, 
having first " reversed " the funnel, so as to turn 
its opening forward towards the head, at the same 
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time flattening the lins close in to llie posterior end, 
approximately aS shown in the preserved specimen, 
Fig. 2. Less frequently Spirula was observed in the 
aquarium making a fonv’ard rush with its head to 
the front — %.e. without njversing the funnel It is 
possible, however, that this latter mode ol progicss 
is the usual one — for example, when m pursuit of 
prey. 

In addition to these jerky movements, the animal 
also makes others at a slower rate It may often be 
seen m the aquarium moving verlically downwards 
from the surface, head first. During the descent 
the fins arc helcl vertical (see Fig i) and mow with 
a rapid waving or fluttering motion winch, m con- 
jufiction with the current of wcater from llu' funnel, 
now facing upwards (to the real), carries tlie annnal 
dowm towards the bottom Sometimes it will come 
to a standstill m mid-watcr, at others it will not 
stop until It has reached tlic bottom, but so long as 
it remains belo\v the siiilacci the lins are kept in 
motion as de.sciibed, and the funnel is point c'd 
upw’ards. It may use again slowdy to the surface 
without altering its vertm.d position ; the fins arc 
then sometimes seen m motion, sometimes prc.ssed m 
close to*the hinder end 

In order to ascertain whedher tins movement of 
the fins was necessary to niamtam the annnal m 
the vertical position, windi it adopted for th<‘ most 
part in our aciuana, we cut oil om* of the fins from 
a .specimen, selecting a large and powertiil mdi\idnal 
for the purpose It was at once evident that the' 
lack of a fin m no way affected the maintenance ot 
the vertical position , what did lesult was that the* 
animal w^as now' unable to kc'cp under wmIct. When 
placed at tbc' bottom of the acpi.iriuin, it iinariably 
rose again to the suiface (tn one' occ asion, when 
guiding it to the bottom, wo h.ippened to bring the' 
ercatuie into conl.ict with the' ghiss w’all, when 
something iic'W' was seen On t ■niching the wall, it 
spread out its arms and clung to the glass, and was 
now able to kc'c'p imdei w.itc'r We tried to move 
it away from the glas.s bv pioddmg it with the li.nidle 
of a l.incc't It leliTUimslHd* Its hold, but only to 
attach itself to the lancc't liandlc m the' same way 
Kvidcmtly the eight short aims arc highly sc'iisitive 
to touch - the two longer less so, if at all ()ii this 
occasion also we luid a sight caf the animals black, 
horny bc'.ik, and learned that it is c.ipable of mlhcting 
a poweiful bite, as the handle of flic lancet showc'd. 

When left to itsc'lf tlu' Simula will lemain siispendc'cl 
for hours at the surtace, or lowei down m the water, 
alwa\s 111 a vertical position, and with aims nunc 
or less closed ly \\ hcni violc'iitly distinbed, flu' 
animal may occasionally discliargc* a small cloiul of 
greyish ink We mamigcd to kee]) some specimens 
alive for moie than two davs m pur small acpiaiia,* 
with no ac'ratioii <.f the walc'r (.eneralJy, howevc'r, 
they lived oiilv a little more th.m ,i dav 

On several occasions we w'cie .ilile to jh'itc'ivc' that 
the small bead - like organ at tlie postcuior c'lid is a 
light organ It emits a ^i.ije, yellow ish-green light, 
winch, from the noiinal position of fhc' animal m the 
water, is directed upwaidi In coutiasl t^i tlie light 
displayed by so many otlmr mnime oigamsrns 
(Crustacea, etc), which tlaics up and fades away 
again, the Spirilla’s little lamp burns contnmonsly 
We have seen the light .showing uniiiterniptedly for 

hours together , . , ^ 

Mode of Life —The thrfd Dtma expedition has made 
captures of Spirula in 65 hauls from 44 stations, anc? 
in every case with implements used pelagically, 
without touching the bottom. The depths at which 
our specimens were taken varied from about 2-300 
metres to about 2iDoo. The greatest quantities were 
found at depths from 300 to 300 metres ; none were 
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taken in the upper 200 meties of the sea, though the 
nets were constantly drawm within tlis range 

Our investigations thus indicate that the species 
IS bathypelagic, t.e. pelagic in deeper w'ater layers, 
and so conlirm the supposition advanced by J. Tljort 
(Murray and Jljort, “ Deptlis of the' Ocean,” p. 5()5, 
I.ondoii, i‘)to) a\ .'Xgassiz (” Three ('rinses of the 
Blake,” ii p ot, Boston and New York, 18.S8), who 
has examined a specimen of Spiiiila ” dredged . . , 
from a dc'pth of ci^o faflioms,” is of opinion (hat 
” from the condition of (he chromAlophotcsi of tlie 
boclv, it eMclentlv h\c's \Mth its posterior extremity 
biinc'd to a ccrlyim c'xlenl in the mnd ” Tins con- 
chisioii IS doubtless eiioiu'oiis It would be ini- 
rc'asonablc' to suppose th.it the' cre.iture should thus 
binv its Inndei pait — which is lighter, owing to the' 
.shell, and also carnc's the light organ — m the liottom. 
It sc'c'ins far moio likely Ui.it the specimen bionglit 
up in the' Blake'<i (hedge was not takc'ii from tlie 
bottom at all, but captured Inglu'r up in the water 
when hauling in 

Size, etc -The c)^ specimens of the third Dana 
expc'dition vaiv m length fiom 5 to 47 millimetres 
(m.ixnnal length of tiu' mantled On arranging the 
mc'asiiremonls graphie.dh', thc'y f.ill more 01 less 
evenlv distnlnited along Ilic' millmu'tn' stale, with 
nothing to snggc'st the' pieseiue ol dillerent ” yoar- 
t kisses ” in the mateii.il Judging from this, it might 
seem as if the jirop.ie.it 1011 ol the s[>('cii'S was not 
restricted to a short pei md ot the' vc.ii 

At one station (St 1157, N of (^a]>e V^'tdc' Tskinds) 
w'C' found the lollowing -- 


(ill IIU tics) 


1 < liKlll III '■pi I IIUI IIS 
III) IHlllnill IK' ) 



<), 17, 20, 22 

7, 17, 20, 21, 2.', 2 , , 28 

IS, u 

7, IS, 10. 22 


At olhc'r stations, spc'c inieiis more than pi nirn 
long weie loimd both m tin' dec'pest h.iuls ,ind in 
those nc'aic'St the snrhfce of all llic' luiuis containing 
Spit Ilia 

'I'hc Species ‘.eems to attain maturity at cl length 
ol .ibont pj mm (h ngthpif mantle') At this length 
the' males begin to be heclorol yhsed, and the 
sjK ( imc'ns moie tji'^n which we opened w-t'rc 

found to-havc' mature sex oig.tns (Ihc' females with 
laigc', oblong, honey-colourc'd oca, besidc's smaller 
( ggs) 

As ptevionsly mentioned, the Spirula has a 
chambered innc'V slieli As Uu' animal grows the 
number of chambc'rs uicrcMsc's, and .1 tinn of the shell 
takes place The figure's bc'low show how the number 
of chambers inneasc's wnth giowth of the animal. 


i I'liKlIc tef ICC ciitic 
(nim ) 


,,f iliiti.lirr-, 
,lll II 


-D 


(fiiatuic' male) 
48 (inatiire fcm.ale) 


Appioxnnatc'ly. then — but only a])proximately— 
an increase of cJne milhmelic' m length answers to 
the formation of one lrc,'sh charnlic'r 

While the Dana was at the Virgin Islands m the 
We>t Inches (St Thomas and SI. Crerjx), as also at 
Bermuda, wc often found c.onsiderahlc iiutTibers of 
vSpirula shells on the shoic*. Most of the shells were 
damaged, but so far as could be determined the 
intact specimens generally had between 30 and 40 
chambers, i.e. representing’, from the above, fully- 
growm mature specimens From this I must conclude 
that at any rate the bulk of the shells found washed 
up on the coasts are those of fully-grown Spirula 
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which have died of old age When the animal is 
dead, and the ‘^oft parts rotting away, the shells, 
being lighter than water, will thus normally rise to 
the surface, and drift about with the surface currents, 



I'K. ^--Ch.irl shnwinjj orniinnK* of Sinriil i il st.itnms of tlic /A/nu 
sixils (Iriiotf liiids of li\e >|>UIIMIUS, th( (losses m-lK itiiiK ^tatlOlls uli< 
Us ( ij)nirc \\(rc' iistil, Init no sptunioiis talvui 

to l)(' eventiudly washed ashen e* This bathy pelade 
spCLits, then, betomes n/ter death a surface form, its 
remains constituting^ a normal inf^rcdient in the drift 
of the warmer seas 

Fig z serves to show the lelative si/e of the shell 
as coni{).ired witli tli.it of t|ie animal itsi'If. Flie 


shell here illustrated has 35 chambers, and the 
length (of mantle) is 39 mm. Most df the undamaged 
shells we found on the shore were of this size 

Distribution . — The first complete specimen of 
Spirilla kilown to science was taken 
by the Challenger near the Banda 
Islands, west of New Guinea, and a 
few others were captured by sub- 
sequent expeditions (one by the 
Blake at Grenada, W.I., another 
by the Valdivia m the Indian 
Ocean, and seven by the Michael 
Sars in 1910 m the neighbourhood 
of the Canary Islands). The chart, 
log, 3, shows the localities where 
Spirilla was taken by the present 
ex])edition There were, as a matter 
of fact, more stations than are 
shown, but some he so c lose together 
that it was impossible to indicate 
them on so small a chart. The 
stations where hauls were made 
which might have taken Spirilla if 
prf'sent, but gave negative result, 
are marked by a cross Our captures 
amounted to 95 specimens 111 all 
It will be seen that Spirilla 
occurred between 10” and 35'^ N. 
Lat 111 the eastern part of the 
Atlantic from the ('anary Islands 
to north of the Cape Verde Islands ; 
in the Westf'ni Atlantic fiom (Aiiana 
and northward to the Virgin Islands 
and Puerto Rico, throughout the 
Caribbean, and also in the Gulf of 
Mexico and the Florida Straits, m the Saigasso Sea, 
and between Hcimuda and the Fniti'd States of 
America hrom our picvious investigations earned 
out with the 1 hor, we may conclude that the species 
is not found in tlie Mediterrane.'in, or oil the west 
coast of Kuropc fiom Spam to Iceland. 


xpcdition Ihe blark 
iiiipli meiifs iiiilfd to 


Solar Radiation at Helwan Observatory. ] 


'"'THE observations of solar ladiation made at the 
^ TR'lwan (Jbserv.itory m thv years i()i5 to 
1921, which have recently bt't'ii published,’ lead to 
results of far-reaching inqiortriiu t* 

With regard to the standaidis.ition of instruiiumts 
the position is satisfat toiy . 'Ihe espupment of the 
Observatory iiu hides two Augstiom pvrh('lionieters 
made m I psala as well as one made by the C.iinbridge 
Scientific InstiLiment Company, which was stand- 
ardised » by Piof H L Calleiidar There is also an 
Abbot silv'cr-disc pyrheliometer The observations 
indicate that a (orrection of plus one per cent is 
applied to determin.itious liy the I qisala standard 
It comes into agiccment with the Callend.ir and* 
Abbot standards A, progressive deterioration in the 
Angstrom instrument in daily use has been found, 
which *is attributed to the deposit of dust on the 
blaikened strips and ,i conscspient reduction m 
absoibmg power 

'Ihe usual practice at Helwan has been to take 
sevcTa'l observations 111 the course of a morning* with 
the sunpt diirerent heights, vcith the object of ddior- 
mming the “ solar constjint," tluj strength of the 
solar heat .stream outside the earth’s .atmosphere 
The usual assumption in rcxlucing such observatmns 
is that the scattenng and .ibsorbing power of the 
atmospheic remains the' same during the sene*? of 

1 Ministry of Publif. Works, pRypt . IF. Iw.ui Obsercatory, Bull No >3 
Obsiiv itiuns of Solar Badiation, 1915-19^1, bj H Kiiox-Sliaw I*rice 2 P T 
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readings 'Ihe “ sol.ir constant ” is arrived at by a 
process of extiapolation. In an e.irlier bulletin Mr. 
Knox-Shaw has diieclecl attention to doubts as to the 
validity of this assumption, and has shown that if the 
air becomes less c Uwr as the clay progresses then a 
negative coi relation betw'een the ' omputed " solar 
Constant ” and the computed transmission coefficient 
IS to be expex ted o 

It IS no^ found that tliere is such coi relation not 
only at llelw.an, but also at other places for which 
observations have,d)(‘(>n juibhshcd The correlation 
coefficient aveiages .iboiit o b, .iiid the value of the 
determinations of the .solar consLant by the extra- 
polation method is therefore much discredited 
Further evidence of its imsuit.ibility is furnished by 
tlie la( k of coil elation l)e,i.ween flic values of the solar 
constant found at diftcient statidfis on the same day. 
It will be fHr the Snuthsonifin Institution to show that 
destructive criticism on the same lines will not affect 
the spcitroboloineter observations on which the 
evidence for the day-to-day variations of the “ solar 
constant ” dt*pends 

In the year 1919 Prof. Abbot developed a new 
inethod of observation basoa on the vfell-known fact 
that the more the sunlight is obstructed by dust, etc., 
the greater will be the glare surrounding the sun. 
The question has been investigated by the use of a 
" pyranomeier ” (lire-above-mcasurc), as the instru- 
ment for determining the strength of radiation from 








tho sky is termed. The type developed by Abbot 
and Aldrich is dt scribed m Smithsonian Misc Collec- 
tions, vol 66, No. 7, 1916, but the name would be 
suitable for Mr. Dines’s instrument {Meteorological 
Magazine, vol 55, p. i39, 1920), by analogy the 
Callendar radiograph, which gives a record of the 
heat carried by the luminous rays from sun and sky 
and received on a horizontal surface, should be a 
pyranograph. 

Prof Abbot measures tho heat fioin the sun, 
and also the heat from the sun phis the heat from 
the sky within 15^ of the sun with one of these 
instruments, and by applying appropn.ite I.k tors 
obtains the “ .solar constant ” Mi Knox-Shaw has 


examined a series of obseivations made at Calama m 
Chile and reduced by Prof. Abbolis staff by this 
method He tiiuls that they show no correlation 
between the computed values ol the solar constant 
and the transiuission coi'Hk lent It is to be hoped 
that the validity of this new method will be confirmed, 
as it will make the regiilai determination of the 
strength of sokii r.idi.Llion piaclu.ible at many 
stations where the moie elalxiiale loiitme could not 
be adopted At th'lwan the sun is to be obsetved 
with the Angstrom .ijiparaliis oik e a day at a Si“>ecitied 
altitude For the .ipplic.ilion of .Vbbot's method 
the Angstrom rcj.idmgs will have to be supplemented 
by those of a pyianometer 


Natural Gas Gasoline. 


The Pkoduci'ion of Light 
Hy H H 

AJATUKAL gas may be of two distinct t\])es- dry 
gfs or wet gas ’the former consists essen- 
tially of methane, w'lth practically no othei members 
of the paraffin series, the lattcT bcmig composed of 
methane with varying amounts of ethane', pentane, 
hexane, and liejitane, and ccTtam dilutants such as 
nitrogen, carbon dioxide, carbon monoxide, sul- 
phuretted hydrogen, and .sometimes helium Diy gas 
is normally associated with coal or clc'compcasing 
vegetable matter and is rarely met with in the prc'sence 
of petroleum , wet gas, on the; othei hand, is essen- 
tially the gas pie.seiit in oil pools, either in the free 
slate ui dissolved in the oil under pre.ssure 

I'lie production of natuial gas gasolm('--as it is 
called — constitutes a com{)aiatively recent develop- 
ment of the petroleum industry, particularly in the* 
United States The gas emjiloyed for this purpcjse is 
that which so freciuently accumulates 111 the top of 
oil-well casings, or which, under prc’ssurc' varying 
from a few to several hundred pounds, is forced along 
the flow lines leading from the c'asmg head Com- 
posed of lowei members ol the paraffin .seims than 
ordinary petrol obtained by lefining c rude oil, natural 
gas gasoline is fai more volatile and inflammable, .ind 
therefore its u.se per se is normally inadmissible 
But mixed with some of the hc'avier fractions derived 
from crude oil, it forms a fuel ranging liom o (>6o to 
0-750 m gravity, in all respects suitable for internal 
combustion engines ol the automoliile type 

'I'here are three recognised processes 1cm extracting 
oil from natnrai gas — the' compiession proce.ss, the 
absorjition process, and the c:ombin(.'d c:ompiession 
and absorption system The tomprc'ssion jiroce:*. 
consists m the lu[uefaction by pressnie and rc-trigeia- 
tion of the hea\'ier paraffins present m the* gas, and 
IS usually emj)lo)ed where the* initial density c)l the 
gas cxcet'ds o 8, 1 c where the gas is ndi m the- heavier I 
hydrocarlions The ])]ant c'lnployi'd entails a com- ] 
pressor, conden.sing or codling coils and collc'cting 
tanks the average yiej^d of oil by th> piotess is 
2-5 gallons pc'r m cubic fc'et , 73 per cent of the out- 
put of natural gas g.isohne for 1920 m the United 
States was juoduced by the compiession ])rocess ‘ 

The absorption process has the advantage' that it is 
applicable to "lean” gas, i.r gas \ielding an\ thing 
from o I to 0-5 gallonj per m c iibic feel, and by 
this process much so-called dry gas has been utilise*! 
which would otherwise have been wasted, being of too 
low a grade to be treated profitably by the compression 
process. The absorption system necessitates passing 

* “ Natural Gas G.-isatme in jqio," by E G Sievers Min Kes. Unit 
Slate\ 1920, Part IJ , pp 289-300 (Unit States Gwl Survey ) 
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the gas (hroiigh an oil of higliet gravity than ordinary 
pt'trol, from winch it is letov I'labli' by fiactional tlis- 
till.ition 'I'he c'ombin.ilion piocess is a more lecent 
development, wht'ieby the g.is is compressed under 
low jirc'ssure to a smallci vuliime, then absoibed by 
seal oil and subset] uenfly recovert'd by distillation. 
This process lias been emplovcd ii'ceiitly by pi])e-hne 
conipamc's m tlic' Umled States to recover gasoline 
from low grade wet g<is accnmulated m gas distiibiit- 
ing lines The average yield of oil by the absorption 
jirocc*^ IS o 2 gallons pei in c iilue feet 

The principal States m Ameiica pioducing natural 
gas gasoline aic Oklahoma, West Virginia, California, 
and Texas, besides c'fglit othei Sf.ites giving a sub- 
ordinate output The bulk of the products is sent 
to the northern St.itcs and California, where m the 
latter case the oil is mixed with iictrol obtained from 
low grade cinde oils Much of the Canadian natural 
gas gasoline is bc'ing^blc'uded with petrol obtained • 
Irom Mexicmn crude oil, .md in this way, also, many 
oil wells whic'h would otherw-isc' be ch'ielict are, by 
their yic'ld of low grade wet gas, giving good results, 
(juite ap.irt from tlie liellei known and more valuable 
gas wells 

Some idea of t?ie rc'mark.dile growdh of the industry 
m America can lie gangc'd Irom tlu' fact that whereas 
only 7J million gallons of gas gasoline were produced 
in 1911, nearly 400 million gcdloiis vvi'rc produced in 
i<)2o This (onstitutes more th.in 7 ])er cent of the 
total production ot g.isohne in the fdnted States for 
that year 

Quite .ipart from any statislual evidence, it is 
cle.ir that this new industry noA' firmly cstalMished in 
.Vnierua wall, by its steady piogiess, have a far- 
reaching consequence on the .ivaiUTble supplies of 
fiu' 1 -oil for wot Id (onsuin])tion in the future Many 
fields which have liitheito been jioor prndiiieis may 
qiiib' conceivalily be tendered sound fioni a com- 
mertial slandpoml by file uf ills, d ion of thcj natural 
gas now allowed to iiin to w.isti' In such countries 
as IvusMa, I’ersia, Burma. T'gyjit, and Trinidad, the 
processi's aie, by le.ison ol llie large qu.intities of* 
natm.d gas avail, ible, ('sjict.ially apjilu able, .though 
hf|]e, if anything, h.is so f.ir been finite in this direc- 
tion Wlien'vei naliiml g.is can 1 k' (ontroHcd at the 
casing head, the possibiL’ty of its treatment for the 
reco\*ery of light oil should be taken into account. 
In the fields cited above, especially in Trinidad, 
th,e value of sucli recovery hc's not ’.so much m the 
actual production of petrol, but in the cnh.inced 
value attained by low grade crude oil fractions as a 
result of careful mixing. 
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The Teachir^g: of Physics to Engineering 
Students. 

'■PHlv 7\rncrican Phybical Society recently set up 
' a committee to consider and report on special 
prol)lcins and dilficultics in the teaching of physics, 
and tlie first report issuc-d by the committtv), prep.ired 
by Prof. A. W. Dull of the Worcester Polytec hnu. 
Mass , deals with the teaching of physics to students 
(jf engineering \t summarises tlie opinions cxpiessed 
by a large number of teachers and engineers in replies 
to a long list of questions addressed to them by 
the committee. All agree that tile object of a 
jihysics course is to provide the student with a sound 
knowledge ot the fundamental principles on which 
engineering depends, and tli.it he* sliould be shown 
how' these principles find then a])jiheation m common 
experiences of everyd.iy lite, so that at .1 later stage 
his knowlc'dge of juinLijiles should be m a torm 
immediately tivailable loi the' sobitioii of new' practical 
ptoldeins He must .iccpiire the habit oi sciichmg 
tor the princijiles imdcuiying a mass ol phenomena 
and of diawing safe coiulusums liom those principles 
J.ecturcs should be well thought out and the matter 
piescntc'd in clear foim. 

Some' teac'lu'i's think thci class sliould be reijuiied to 
prcqxire sections of the texl-book loi nqictitioii 01 
loi discussion 111 class, although this is lelt by many 
to be a school method not desirable in engineering 
colleges The piobkans set for c'xercisc should be ol 
a -iiractical nature and not deteiioiatc' into numeiual 
substitution m a formula L.iboiatory woik is 
essential, but too gre-at a degu'c of precision of j;esulls 
should not be demanded, the object of the woik being 
to elucidate principles lather than attain a high order 
of .iccuracy TIk* lelatn'e lmJ)(*rt.^n( e ol tlu' objcels 
to be att<iincd m teacliing plixsics to engiiU'ers is 
considcicd tobc — lirsl, the si leiitilic habit ot thoughi , 
second, knowledge ol the l.iws ol plnsiis, thud, 
imtiatiNC and ingenuitv , lourih, knowledge ol lads 
‘and methods, and, hith, accuiAlc' obsei \ alioii 

'1 he e\i(lence as lo jire.sent te.iching m Amerii.i 
show’s that physics gets the ])jojh‘1 j»roi>oition of 
time only m the best engineering colleges, and that 
in <dl cases it snlh'r'^ fioin *th(' imdulitv to nsison 
logually which most boys displav on liMcmg school 
llie duersity ol symbols nsial loi tliV same (juaiilily 
by dilleient wiiteis, and Ihe dilleicnce belween th(‘ 
engineering and scientific unils, aie two fiirthei 
(lilliculties under whuh tlie subject laboiii-> A gieat 
niajoiit) ol the tcacheis and engmeeis consulted were 
m lavoiii of cstaldishing a journal dealing with new 
instillments, methods and experiments, lecent re- 
search, applic.itions ol jihvMcs, and the theory of 
teaching * • 


University and Educational Intelligence. 

PiLFAsr — Di K p. (hay, a giaduate of the 
UniversAy of (Masgow, luis been apjxnnled lectuier 
in jihysics m the (,)ueen’s bniveisity 

t ('ambridc;]' It IS proposed (o in-ato a Unuersity 
lectureship in cry.stallography for Mr .A lliitchiiiscm. 
Pern broke (_'ollcige ^ 

A revised report on draft ordinances lor the admis- 
sion of women to the tit 4 es of. degiees has been 
presented by the Syndicate apj)omted to prepare 
them. Ihe chief moddications jirojwsed are (i) that 
research students' shall be s^iperniirnerary to the linpt 
of 500 imposed on the number of w^omcn students 
receiving instruction in the University ; (2) that a 
woman candidate for honours, who fails to qualify 
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for an honours degree and is “ allowed the Ordinary ” 
shall be qualified for the title of a degree ; (3) that 
women students be allowed to enter for pass examina- 
tions m agriculture or in architecture so long as there 
are no Tripos examination*^ in these subjects The 
scale of fees has been revised in view of criticisms 
raised at the discussion on the first report The 
Syndicate makes it clear that it is not proposed to 
introduce a Regulation formally admitting women to 
insti action in the University It is preferred to assume 
that the jireseiit practice of admitting women will be 
contiiuicd 

UKhDS. — Applications are invited for the professor- 
shqi of chemistry sliortly to be vacant by the resigna- 
tion of Prof. Srnithells. The .salary is to be 1200A 
])er aiimnn, and the aiipomtment will take effect on 
(Xtober I, I02J Appliiations for the post are to be 
sent to the Rcgistr.ir, who will siipjily further in- 
formation il dcsiied. 

Loxko.v -- /\n assistant lecturer in Physical 
(ihcmistry is ie<iuired at University College, at a 
\e.irly salary of pW Physicists possessing a know- 
ledge of ( heniistry, <is wi'll as chemists, are »ehgiblc 
for the post Ajijihcalioiis, accomjiaiiicd by tcsti- 
moiu.ils, recoid of degices, published woik, and 
teaching exjieneiicc fit any), must reach the Secretary 
of till' College by, at latest, Wednesday, Ucemuber 20. 


VccoKDiNO to a leiiort jirejiaied (hiring the month 
ot August lor the T.eague of Nations on "The condi- 
tion of intellect iial life m Austria,” the professional 
( lapses and all who depemd for tlu'ir livelihood on 
int('llectu.il work have, simi' the revolution of J(ji 8 , 
sunk into a jxisition m wliuli they lorni, m an ('( 011- 
omu sense, the lowest slratmn of the community, 
their work being invariably worse jiaid tlian manual 
labour '1 hen jihysu <\1 and mental piowers are con- 
se(|ueiitly being s<i])pe(l by msullicienev of food, and 
then mmilH'rs are being re'duced bv a( tual starva- 
tion Among the organisations whendiy they are 
sinv mg to pi()b‘( t tlieir common interests is a Central 
('ouiuil of Austiian liUellecliiril Woikeis, having its 
seat at the Univeisity of Vienna, and assixiated with 
this Is an ” oltice tor jiroviding books and msliu- 
ments ’’ Tins bodv is (‘luleavoutmg to estalilish 
agn'i'meiits with .issoi lalioiis m othei countries wlieri'- 
b\ s(‘( ond-hand or surplus books and peiiodnals may 
be obtaiiH'd under conditions ensuring their tullest 
{lossible utilisation and jirovidmg tor tlie (.leU‘rmma- 
tion of the^v.iliK' of Austrian booki olliM'ed in t'x- 
cli.mge One siuli agreement has been (oncludi'd 
v\*itli the i; luveisitu's t.ibraiy and Student Kehef for 
hmojie alliliated to'tlu' Umversitu's Committee, Im- 
pel i.il War Relief Fund, (icneial Jimldmgs, Aldwych, 
W.C 2. 'flirough this committee the univeisities of 
the United Kingdom have, during the jiast two years, 
contributed substantially towards relieving the neces- 
sities of professors and st^ideiits cif Austiian as well 
as other Ki^opean nmver.si|ies It is now urgently 
solu iting further help m money or in kind 

riiK settmg-up m i(jr8 of the standing conmiittee 
of Vice-Chancellors and Principals was one of the 
most noteworthy events m the long history of the 
univcisities of the United kingdom Up to that 
(Iftc each university had been a law unto it.self, 
lornuilating its own pcdicy and drafting its own 
ordinances with little regard for the needs or the 
doings of the others, save in a few matters which 
could only be handled by the universities collectively, 
such, for example, as an appeal to the Chancellor 
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of the Exchequer or the institution of the Ph 1) 
degree. Outstancling interests .such as the.se were 
dealt with by conferences, ad hoc, suninioiied bv the 
Universities Bureau At their (juarterlv mei‘tings 
tlie cxecutue heads have ^considered a \ast nuniber 
of matters of common mtcTcst, ranging from entiante 
tests to regulations lor higliei degn'es, Irom stmleiit 
fees to salaries ot meniliers of stalls Altei mutual 
consultation tliey report the proteednigs ol llie 
committee to their respectne conneiK .ind sen.ites, 
which alone liavi' power to gue evpn'ssion to its 
views, il they ^ndorsi' them WIkmi the salaries ol 
teachers, meagre before the war, w(>n‘ lelt bv even 
the most enduring to bi* totallv made(|iiale to meet 
the increased cost of living, tlii' .\ssuci.ition of 1 ni- 
versity ieachers was loimed for the pin pose, in 
the mam, of proledmg tlu' material nileiests ol its 
members. We gallu'r from the address ns t ally 
dchveied by its new jiresuhmt, Piof [ W’ AlcBani, 
of tlu' University of Bristol, that thi^ Associ.ition 
now contemplates a wider held ol nstdulness It is 
prtiposed to appoint sub-commitlees to prepait' 
reports on a variety of topics, to send these re|)oils to 
the local associations for distussion, ami linally, 
after tht^ central conncil h.ive h.unmt'red them into 
shape, to place them on recoid as the opinion ot 
the Association lor the benefit of the public both 
within and without the universities 

Ur Svmi'I'LP C'.M’LN, the able director foi stwei.d 
years past of the work of the AintMican National 
Count il 011 Jvdiication, was installed last month as 
Ch.incellor of the University of Bullalo |)i Capen, 
who altt'nded flit' Umv^crsities' Cong^;ess at Oxford 111 
Jnlv it)ji, is well known as an .luthonlv on higher 
education in Amenta In the eourst' til his inaugural 
address at Bullalo lit' dealt with some of Ihe prciblems 
of urgent natumal importaiict' with wlm h t'duca- 
tional administrators in America aie t onfrontetl 
Institutions of highei education of nearly eveiy t\ pe 
extept agrit ultural tolleges are, he says, overt rowtietl, 
the piessure being most jiitmioiincefl in the collegt's 
t)f arts and stientes, where the tmiiish of slmleiits has 
threatened tht' elin icnt y of mstnic tion 'I'lie mt reast' 
m seiondai\' school emolmeiits throiightuit the 
toiintiy indicates that the situalitin is boiintl tt) 
become inort' atute More dist oncerting lli.m Hit' 
mtrease m numbeis in the ctilleges ol aits and 
^^lences are ,l f.dlmg oil m the stautlaid t)f inlellet tiial 
vigour t)f then stmlt'iits, ami a centnliigal It'iidem y 
driving the moit' ent'rgelK of them It) etnnses with 
such flistnully vot.itional amis as tomint'ue. iourn<iU 
ism, home econohms, and mtiiisliial cht'mis1i\’ .V 
iimveisity, Ur Capen says, is a pl.it e mamlanietl at 
great exjiense Iti foster the ])hilt)sopliit. ptiint tif view' 
and stimiilalt' ctmstructive thinking, anti its lestmiccs 
should ntit be consumed bv thos(' wdio are int'apable 
of such things 11 may be impiat lit able at piesent 
to tlevise It'sfs which would prevent Iheii atlnnssitm, 
but it is relatively easy to identify tlit'in when they 
have been lor a htye while^ m college ami “ if the 
faculty can stand the stram ” to ehniinate ihem As 
early as possible m the college ctniist' there shtiukl be 
provision ot opportunities ftir mtlepentlenl stmly as 
m the case ol honouis students in Itritish imivcisities 
(wdiose wtirk, by the way, is, J^r Capen says, siiperioi 
in quality to that which any Ameiiean ctillege slmlent 
is rctpiiretl to jierfonn), Ami none shoultl be .dlowed 
to graduate who have not " dememstrated capacity' 
for independent study and registered definite mastery 
of some field of study ” Thus he w'oiild have American 
colleges adopt and apply generally to all candidates 
for clegrees the 13 rd>ish uiiiveisities’ system of honours 
schools 


Calendar of Industrial Pioneers. 

December 10, 1631. Sir Hugh Myddelton died. — 
A succcsslul London goldsiml h ,iml Ivuiker, M\cldelton 
projected and carru'd thiougli the sLlu'me for bniigmg 
water to London lioiu spimgs ,it ('h.ulwi'll and 
Amvvell 111 l\c'i lloidshiit' Ihe N't'w Kivei Works 
well' begun m Kkk) .nid lomplrted m i()i y the 
eanal being 10 teet wide .iml more th.m yS mih's 
long riieie are memoiiaU to Mvddedoiial Is'ingtoii, 
llolboin, and tlie Kov.il Uxihaiigi' 

December 10, *>1896. Alfred Bernhard Nobel died. 

rile lonndei ot the live Nobel pu/es, for which be 
bequeathed a sum ol i,|oo,()oo/, Nobel w.is boin 
111 Stoelvholm, Oitoliei ji, iHjy woiked lor a time 
111 his lather’s toijx'do woihs at St I’eli'isbiiig, .tiul 
aftei ri'tiiinmg to Sweden look ii|> the stmlv ol 
explosives Ltymimile was p.ileiitcd by Jiim in 
i.Soy, in 187c) he p.iteftti'il bl.isimg gelatine, and in 
18.S8 lie produced ballistite With lus Inotheis he 
est.ibhslu'd tactones m vaiioiis loimlru's and took 
.1 share m the exploit. ition ol the B.ikii oil-liclds 

December ii, 1906. Jacques Augustin Normand 
died.- A descendant ol .1 lamilv ol shi])wiights who 
lonstructed ships .it llonllem m the 17th centniy, 
Noini.uul Ix'iame hi .id of the well-known firm .it 
ll.ivic in 1871, .iml .IS siK'h li.ul ,i gri'.it share in the 
development ol l.isl toipido ii.ilf In i88o lie built 
eight toipeilo bo.its loi tlu' I'u'mh ( lovei nment, 
and in 181)5 constiucted the I-tohaii, wlm h tor a time 
was the f.istest vi"isel m the world She was i|f 
feel lotjg, and 011 tn.il on Sipiember jO, 181)5, wlnle 
developing y)75 hoi^e powei, leaihed a spei'd ot 
31 i)>9 knots , 

December ii, 1909. Ludwig Mond died. -Born 
m C.i.sscl, March 7, iHj<>, Mond .studied elicmistiy 
under Kolbe, Ixiielilioll, .iml Biinsi'ii, ,ind first erime 
to Lmgland in |8()J lie iiilKtduced into Etigiand 
till' amnioiii.i-sod.i proj ("is ol Solvay in 187J with 
Briiiinei, founded import. ml uoiks at Wmnmgton 
near Noitliwuh, and about 1871) invented the Aloud 
producer gas jil.ml .mil disioveieil a niclliod ol 
m.iniilactiinng pure luiki'l lie was one ol the 
gie.iti'st mdiistii.il I liemists ot his time anrl a generous 
1 lend. 1 1 tor ol <y,ieu(i' lie touiuled the l.tavy- 
E.iraday Labor.itoiy at the Uov.il Inslitution 

December 12, 1849. Sir Marc Isambard Brunei 
died. - Oiigimdly an oKieer m the French Navy, 
Ihnnel lied Irom FV.imo ilmmg the Kcvohilion, 
and alter a short lime spent 111 Ameiica came to 
Engl.ind in 1799 Among lus giealesl achievements 
weie the invention ol the himoiis lilock-m.iking 
m.iehinery lor Portsmontli lioihvaid and the con- 
struv-tion during tlie years 1825 -1S13 ol the Thames 
Tunnel, considered at the time to he ore ot the sights 
ot the w'oild ' 

December 13, 1882. Willi.^im Thomson Henley 
died. — From a jiorter m tlu' London Uoiks, Henley 
lose to be one of the largest m.ikcrs of telygrajih 
cable Starting in business as an instrument maker 
in i8yS, lie made appaiatus for Wheatstone, I'xliibited 
an cleciro-m.ignelic machine .it the Exhibition of 
1851, and altogether made some i pooo miles of 
siiliniaime cable. 

December 16, 1816. Charles, third Earl Stanhope 
died — An ardent pohlicia.i, and the brothcr-in-lavv 
of Piti, Stanhope was also known lor his love ot 
the physical sciences and his iiivi'ntivc ingenuity. 
He » constructed calculalmg machines, patented a 
process ol stcieotyping, introduced tlie Stanhope 
press, and attempted to drive a ship by steam. ^ 
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Societies and Academies. 

London, 

Royal Society, November 2^ — Sir riuirles Shcriing- 
toii, ])icsi(lent, 111 llic chair ]<I Stanton. On the 
( li.ir.K IcristK s of ( yhndneal journal lubiie.ilion at 
lii^di \, lilies ot the eitentrinl) 'I he a A ot contait 
oj the lilm was limited 111 exU'nt 111 the expeiiments 
and the Intenslt^■ (j 1 {jressuie was considerabl\' hij^lier 
than IB 1101 mal'jn'aetu e , thi^ aus ot lontait \.iiied 
irom i I to di'f^rees and tlie maxmimn intensities 
ol jnessiite fiom 1 j to j 5 ton-, pei, sij nn h In all 
the eases obsinx'ed, the pressine distiibnlion m llu' 
him has been in aiiordaiiK' witli iIk' h\'dio(h namu al 
theoi\ of Osboine Reynolds Ly nusins of a (aicliil 
diteimmation ol tlie jiressnrt' disiiibiihon m tiu' film, 
and .1 miMsiirenienl of the ladiiis difli'rem »' of bismiij.; 
and lournal, suIIk lent d.ila ha\( bteii obt. lined to 
calenlate flu' visiosity ol thejnbi u ant and the atti- 
tude and eei ('nti K it \ of the ])eaim}4 I he xaliKs of 
tin Mseositv of the InbiR.mt so caleiilatid uiti' in 
ftood attri'i'inent with Hiost didm mined in a xisio- 
metei, and it uas (om hided th.it the i.ihiilated 
^<lhles of th(' ('tcentii(it\ wini' ti iisl\\oith\ In the 
i.ise ot a join mil i 3 em di.unefi'r, the hsist dist.iiue 
ap.irt of till' sill hues uas found to \ai\ trom o 0012 
to 00024 mm J II Jeans I he jiiop.if^ation of 
eaitlupialve wa\es h,,u tlKjiiaKe u.ims .iii* tej^arded 
as beinjr eomjioiimh'd ol ,1 iiiimber ol In'c vibiations 
ot a noii-homo(j[('neous f^i.uit.ilin^' e.iilh In 1885, 
T.oid K,i\leifi;h disciissixl .1 ceit.iin t\pe of snilace 
w.ives whiili would tiavi'l o\ei tlu' eaith's siiilaee 
wifli a M'loiity of about 0112 It’is now 

shown thaf theie an* .idditioii.il, ,ind t.ir nioie mmun- 
oiis, sill taee w.ues w hu li tia\(*l 'iith \ eloi iln s 
and \/((\ I 24 *)//') It Mill \\.i\(s .111 f.(ener.if('d b\ 
an cartluimilse at any point i losi* to the e.irth’s 
sill lace, tlu'y will leloiiis themsebes upon this [loint 
.liter interv.ils wliic'h .iie inte^fi.il miiltqilcs of 
2irn\ and 2-im\/{/»/(^ t 2/t^), the niiineriia] vahii's 
of these quantifies beitiff .iboiit 22 j and 12(1 minutes 
res]H'(tueh In two si'ries ot eai f liipia kes, 

e.u li on^inatm^f from the same lentie, li.iil then 
times }.,nven .ijipro.xiimitely iiy ioimiila' ol the t} pc — 

/ --- /o 4 ;/i X 12 “^ 8 i- X 222-0 minuti-s 
It IS possible tliat tfie ridnrn of w.im's sent out by 
one shot k may jirodiice a sei ond shot k by .i kind of 
“ t Tighter action -F A Lindemann and (1 M IJ 
Dobson A theoiy of meteois ,md the density and 
temperature of the outer .itmosjduie to whiili it 
le.ids All m.ijoi meteoin phenonun.i can be 
aiiountcd lor tonsistcntl\ it the luminosity ot thi' 
meteor be attiibuti'd to the i olhsioii ol Milatihsed 
meteorm vapoiii Aith tlu* .iir inoleniles loom 
obserxed metgoiic d.it.i the density ol temper.itnie ot 
the .11* .it f^rcat lieights is deiixed in tour indejiendent 
v\a)S vvhiili give consist (‘ut lesiilts d he density 
aboxe bo km .qiiic.ui'. to be veiy miuh gicater th.iii 
torresjKuids to .in 1sotherm.il .itmospheie at 220" 
y\bs , •and the tcinjiciature appeals to be in the 
neigh bouihood of 300'^ Abs I lie r.idiatixe ju'ojieities 

of o/one maj account tor this high temper.itnre 
F C Thompson and Jc Whitehead On the ch.inges 
in iron and steel at temper.itmcs bi'low 2l-to" ( 
Iron shows •.ibnoimalities of r.ite of inere.is** of 
elcctiical ri'sistancc and electric polential against 
jd.itiniim at well-marked •tempi* r.itures IJelow- 2.80 " 

(' these temper.ituies aie 35", 100", 1 2o‘ , iqif , 220 ”, 
and 2 {5 " C Ot these, tho.se at 120" and 220“ f aic 
the most imjiortant lender the s.iinc conditwms, 
carbide of non possesses two wa>ll-m. irked points .it 
if>o” and 2oo‘" C 'Ihesc may be ilistnict ])oints, or 
the ends of a single transloimatioii r.inge The 
• • . . 
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etching of cementitc has been studied Broadly the 
reagents which darken ccmentite dre strongly alka- 
line , no at id and only one neutral solution will do 
this A solution has been discovered which wall 
enable the two forms of ceit.entitc to be ditferenti.ited 
nncrographically, but since /•f-ccrnentitc will change 
to the a form m .1 tew days at room temjierature, thus 
etching IS not alw.iys s.itisfactory When samples of 
iron and high caibon steel are quenched from 280^ C , 
the electric. il resistn dies differ trom those obtained 
by slow cooling As the rn.itcri.il tempers these 
x.ilues gi.idu.illy .liter, till .ifter some days they 
pr.ii til ally conuide with those obi. lined by slow 
cooling --( 1' Jenkin The t.itigiie failure ot metals 

A theoiy ot the mech.inism of f.itigiie laihire m metals 
IS otleied The theoiy is demonstiated by a simple 
iiioih 1 which possesses the .issiimed projieities of the 
(i\st,ils foiming the met.il llu* model, when tested 
like .1 metal test-pieie, giyes stressAtr.im curves, 
Insteu’sis loops, and tlu* c onqilete seiies ot fatigue 
r.mgcs ol e.x.utiv the same eh.iraiter .is those giv(*n 
by the* metal tc*st-piece A method of meclumically 
tie.'ilmg .1 mild st(*el test-jnete is desenlx'd. which, 
.iceoiding to the Uieoiy, should r.iisc its l.digiu* r.mgc 
I .iboiit 20 ])er cc'id , .mother tre.itment is described 
which should lowei the latigiie langc* of iiu'dinm steel 
by .ibont 23 pci cent -S Brodetsky The line ot 
.iction oi the icsnltanf pressure m discontinuous thud 
[ molioii 1 h(* g(*ncr.il solution of the jnoblem ot dis- 
I (outimioiis iluid motion past .iny b.irnei can be 
expiessed m teiiiis of tin* v.iii.ible mtrodiued by 
l,c\ i-( i\ d.i. b\ moans ol whu h tlie pait ol llu* burner 
III coni. let vvitli the mc)\ mg llnid is ti;insloimed into 
.1 semi-ciiclc* 'I he toim oi llu* li.irner is del'med by 
the c (X'lfu leiits ki .1 'I'.iyloi expansion Altlioiigh the 
coiiqioTK'iits ot the u'sultaiit jnessiiic* on tlu* barrier 
h.ive been i.ih nl.di'd m tc-rnis ot these eoethcients, the 
hm* ot action h.is not l)cen loiiiul prcvioiislx' The 
moment ot the ic'snllant jnessiue .iboiit .1 lert.iin 
point is .1 siinjile time (ion ot the fust loin coelfu lents 
of the* .ibo\e expansion — \< A Houstoun An in- 
xcslig.iliou of tlie colour vision ol 327 sliidi'iits by 
tlic Rayleigh test I ihd R.iylc'igh discoveicd m 1881 
th.it it homog(*n(‘ous yellow is m.itclu'd w-itli <i mixture 
ol homogeneous n-d .ind homogeneous grec'ii, some 
jieisoiis r(*<piiic much more red, otheis much more 
giceii m the* mixtiiie than flu* nornnil Such persons 
ha\c been callcxl " .luom.iloiis tru hromats ” Appar- 
.diis siinil.u to Rax Icigh’s w.is ('iiqiloyed m the 
pn*s('nt suixey In the case ol tlu* 10 j xvomen, the 
bc'ipu'iu V ciiive is almost a jicilect case of norm.il 
x.iiiation . in the case ol the men, the iioimal curve* 
IS jnesent, and outside it he* the* c'Dionr blind and the 
anomaloiA fiic'hrom.its , the anom.ilons tru hromats 
arc* much fcwei 111 number than would be c*x])ccted 
*liom R.ivleigh's original ji.ipcr 

British Mycological Society, Noxembc'r i.S -Mr. 
F 1 Jhooks. jnesident, in the chair --M. (' Rayner : 
Calhina “ c nttmgs ” Adventitious loots produced 
tiom the le.ifv region oi the stem showed mlection 
by the mycairrln/al fuitgus frojii the shoot tissue's 
Tlie rcsiiRs .ue c omjilctcily at v.in.ince with those* 
of ( hristojih Miss (1 Gilchrist B.irk canker 
disease ot .qiple caused by R[v,\ospoytnni cortu oluui. 
The disease is c haracteiised by the foim.ition of 
huge longitiidiii.il seals on the sides of br.anches 
winch mcrc*as(* r.qiidly towards the end ot snmnu'r, 
and the jirodiution of wiouiid gmn. The liingus 
•seems to be a we.ik jiarasile, excc'pt nndci certain 
conditions xvhen the tri'cs may be killed outright. 
Inlectioii ni.iy occur trom a dead spur, gr.itting 
wounds or trom the region of the gioiiiid — -R J. 
Tabor A new fungal disease (4 cacao and coflec. 
The fungus, which is a Phy^comycctc, shoxvs the 
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am])hip:) nous t\pc of fertihsrition similar lo certain 
species of PhvtcTplitliora and lias a comdial statue 
similar to that of Miiratella — Miss !•' S Moore* 
'i'lie physiology of the dry-rot disease ot jiotatoes m 
storage canseci by I'usd^um c<rrtilciini Tin* c-Mst- 
ence of seasonal and varuTal dilteiences m snscei)li- 
bility was confiimc'd '1 he amoiiiit and t>pe of 
fungus growth is lelated to flu* i arbi»h\ diate .iiid 
nitrogen su])])ly, to the le.iction o1 the medium 
and the tc'inperature ot incubation 

Zoological Society, \o\tmbei 21 Sir S h' 
Harnier, vice-piesidciit , m the chan A Smith 
Woodward A skull and tusks ol a mammoth loini 
Siberi.i — 1 ) Seth-Smith '1 he shed hmng of tin* 
gizzard ol a hornbill Ivor (. S Montagu (hi a 
finther collodion ot mammals lioin tlu* limei 
Hebrides F J\ Wells I'lu* moi pliokigs and 
de\ elo])nu'nt ol the chondioc i inmm (it the laival 
( hthia haycti^us — \i I Pocock I Ik exteni.il 

('haraclets ol the bea\(*r (( .istoiuke) and soiin* 
sijmriels (Scmiid.e') (1 M Vevers ( )n tliecestodc* 
p.irasitc's from manmudi.m hosts wlmh ihed m the* 
Hardens ol tlu* /oologaal Societ\*ol l.ondoii dunng 
flic vca?s , with a dcsciiption of a new 

species ot Cve loK'lnda — A Lovendge Xotes on 
least Atru'an birds (c InelU* lU'sling-habils .md stomac h- 

eonlents) collected Kji 5 ioh) le A Stensio Xrdes 
on eeitain C lossopteivgians h kcndianatli Ghosh 
( )n the animal ot Sc aphiila (Ik'iison), with .1 dt'sc iiption 
ol a new speeies ol Sca])hula J 11 Lloyd and l•.(hlh 
M Sheppard A eontiibulion to the <inatom\ ol a 
iMinmeihead-shaik [Zv^a'ua nidUciis) K 11 Mehra 
I'w’o new Indian s^k'cu's of the* lit ik'-known gc*nns 
Aiilodnliis (i trc'tsc h(*r), acinalu ()hg«eha'la bc-loiiging 
to the lamily 'lubilnida' | Stephenson '1 he 

( )ligo( ha'bi of the* Oxford I nuc'rsity S])itsb('rgen 
expc'dition — R ) Ortlepp 1 he nematode genus 
riivsaloiiteia, Fuel 

Royal Meteorological Society, Novembei 22 l)i 
C (_'hiec, ])ies](lent, in tlu chair A H 1 \' Goldie 
Circumstances deterinniing the dislnbntion of Ic'in- 
])eratnrc' m the upper air under conditions ol high 
and Icnv baroinctiic piessure An analysis was 

given c»f i()i^ obsei \’ations of ipipc r air tc'iipx'ratnre 
ni.idc* from aeioplanes, data bc'ing elassilied aeeoiding 
to whethci the ait was “ ccjuatoiial or "polar” 
The main eoiiehisions are- (a) that m high-])i('ssure 
systems there would nsnally be* found, ('ithc*r a 
snrt.nc* layc'i* of ])olar air and abo\c* it ecjuatorial 
.nr with the high stratosphcic assoei.ited with low 
latitudes, or cqiutonal air .ill the* w.i) up , {h) th.it 
in low-prc'ssure s^stc-nis tliere would iisu.dA be loiind 
cithc'r (1) all polat air and the low stiatospluie cd 
high latitudes, 01 peihajis (11) eoii.itoii.il .111 w'hu If 
had been ” let down ” by retrc'.itmg ])okir ,nr, or 
(ill) near the centre' of cyclone's — .1 inixtnrc* ot 
pokir .incl ecpi.itorial air i hese le.itiiies alone 
w'ould go f.ir towards expl.iimng (1) the .ib''ence ol 
c'orrc'lation between tenpieiptuie .ind jnessiiie near 
the surface, (2) thy high ])ositivc' c nrrc'l.tfioii tiom 
^ to 8 kilometre's, (3) the ,;re.itc‘i heighi ol'the slr.ito- 
s])here over high than ovei low' piessiiic*, (9 the 
lU'gative coricl.ition between Ic'injiei.itnie .md jiressure 
in the stratosphc're — Kc'v Jose'* Alguc 'I he M.inil.i 
tvphoon ot May 2q 0122 I'liis typhoon tiaveisc'd 
the ccntr.il ]).irt ol the Philippines in <1 iioith- wcsteib* 
directic.ni on May 20 to the ccntic havang passed 
])r<ietically over Manila on the 11101 mug of M.iy zj’ 
Manila missed the worst ol the stoim, and, although 
the baiomctiic minimum in the piescnt case, 742*^ 
mm (2()'22 inches), was lowei than m the typhoons 
of August u, iquo, and July 4, if)2i, the damage 
clmie was much smaller , the maximum velocity of 
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the wind, even m ,1 lew isolatc'd gusts, w.is not inou' 
th.m 00 miles ])er horn The i.ite ofipiogiess oj the 
ty])hooii between Siing.io .incl M.i.isin was 8 01 c; 
miles ]n'i lumi , from Kcunblon to Poac it moved 
.It tlu' i.ite ol onl\ 3 f) miles pei honi , when ne.irmg 
Mamki, it nurc'.isi’d .ig.un to .ibout 8 miles per hour , 
.ind Iroin Manila to Iba t!ic i.itc' ot jnogrc'ss w.is 
grc'.iter th.ili 10 miles pci hoiii It .ippe.iis that 
the tvphoon hik'd up on M.iv 20 m the (, hm.i Se.i 
e.ist ol 1 lam. in 

I ’akis 

Academy of 'Sciences, Xoveinbc'i M. Fmile 

Pcitin 111 the ( h.iii Fan! Vuilleimn I he moijdio- 
logu.il v.ihii' ol ,mtitio[)ii einc'igc'iii c's The inc'cli.in- 
isni ol llic'ii )>roduc tioii hv ch smon.istK’ chspkiceiiU'nl 

Paul Levy 1 lu' ch't ei mma lion ot tlu* l.iws ol 
pic»b.ibilit\ !)> then ch.ii.ii tciislic I line lions --M 
van der Corput bcMin* iic'W .ijipioxnn.itions W 
Sierpinski 1 he* c'xislc nc (' ol all ( l.isst's ol nu'asuiabk' 
(P)) c//s( ;;//'/( s Pieiic' Eaton Meiomoiphic Imiitions 
ol two v.iii.iblcs I 111' Pic.art Sl.ilislus ol lainl 
st.iis 111 <i limilcd legion ol tin Milk\ W.i) (.'hailes 
1 l\ !■' Menges hic'siur-. c oetlu lent -\ Perot: 
A i.ipid method o| cUtii mining the' elements ot 
teiicstii.il m.ignc'lisni I he piiiiciplc' utilised m the 
.iliji.ii.itiis clc'sc'ii!)c'd Is till' piodiiilion ol indue I'd 
cuiic'iils III .1 (.(»il lolalmg m Ihc' e.iilh’s held and 
the coiniH'iis.ilioii ol lhcs( < mil ills b\ Ihc' piodiution 
ot .1 snii.iblc' m.igiK'tic hi'ld lonnd the* lot.ilmg coil 
'1 hc' . 1 C ( 111.11 V c I. lime (1 is .ibout o I ]»c 1 cent , .md tiu' 
.ictii.il nii'.isiirc me 111 lecpiiu's onl\ ten minutes 

I D^ombe 'I he c .ili ul.i 1 1011 c;l llu* m.ignein 

moiiK'iit c»1 .1 st.ii, st.iiling with its .ixi.il moiiii'iit ol 
iiiei 1 1.1, Us I line' ot ryt.i,l ion . .md I he* umv ci s.i I i oiistan I 
ol gi.iv it.ition ) Cabannes Ihc pol.ins.ition .md 
mfc'iisitv ol the light dilliised b\ ti.msp.iient licpnds 
Junstc'in’s llu'ory ol tlu- ciilliisioii ol light by h([uids, 
b.ised on the* .issumptioii th.it Hinds .ire cciiitmuoiis 
incdi.i the ju'opei lie's ot winch v.iry slowly trom one 
])oint to aiiothei, h.is not been coiihimi'd by c'\])i'ii- 
nic'iit riic' niodilic (1 I he 01 \ developed b\ thc'.mthoi, 
.issnming the' c'xisti'nn' ot inokcnks, is shown to be 
111 bc'ttei .iglecmc.nt wilji l.n I 'Ihc* depol.ii is.ition 
ol ditliisc'd light bv liquids luinishcs .1 liesh ptool of 
the clisconlinnitv, ot m. liter -h'dis Hjalmar Fe- 
sc'.iichrs on the senes ol 1h(' \-r.iys — P Fleury 
An electnc.il tuin.ice with mol\ bdeniim ic'sistancc' 
ui viKuo Mol}bdemnn ,is .1 lesistance mateii.il has 
eerl.iin .idv .mi.igc's ovc'i tungsten , it is Ic'ss tmgile, 
more* easily wound, does not eoiifr.ut strongly on 
tiist hc'.itmg like tungsten, and is che.qx'r Itet.iils 
.ire givc'ii of the const me lion ot such .i tiirn.iec', 
4 cm iiidi.mietei .md 1 4 c in high, giv mg .1 tc'in^rc'r.it iiic* 
ot i(>5o ' C with a consiiinptioii ot 2100 w.itts At 
1750' (' (2()0o w.itts) the .ihinelum , I ubi' lused 

II Fischer and P Steiner d he ulti.i-violct .ib iurjition 
*s])eetr.i ol p\ndnic' .md isoepimolme (a'eirgc's Chau- 

dron <md Louis Blanc. 1 hi* ('simi.ition of o\\gi'n m 
stec'l A comparison ol k'suHs bbt.imc'd by rc'diiction 
ot the steel with h)dieigc'n eilhe'i .done, 01 V'Ath the 
.iddition ot v.irious e oppe'i , tin, .md .mtmiony .dloys 
P>oth melhods gave the* s.mic' results - L J Simon 
'I he neutialisation ot tait.iiu. .ic id in jircsenc'c of 
metafile' chloiides d he luntial zone' .md. butter 
soUtions P Loisel d hc' 1 .idio.u liv it f of tlu* sjirmg.s 
ot the region ot 1 >.ignolc's-dc'-r( )rnc' .md its rc'l.itioii 
to the geologic .d •itriii thii' d hc're is a distinct 
rc'l.itichi between the ladio.u tiv it v of the sjuings 
and the gcoksgical striKture of thq distrii t ddiis 
coxchision IS b.ised on the* fiu'asnrc'inent of the' mclio- 
activity of the w.itc'r from t wc-nty-eight springs — 
J P Charcot ddie geologic .d study ol the sea lloor of 
the English Channel Ren6 Sou^ges d hc embrvo- 
» » * • 
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gcny of the ('.iryopliylfaceir The last stages of the 
(IcvflopituMit of the embryo in Sabina procumhens — 
P Bugnon • Tlie vascular differentiation lor the leaf 
traces in McrcnriaUs rtiomrt — Josc])h Bouget • The 
van, I lions of coloration of flowers realised exjicri- 
nioiitcdly at Ingh altitudes — G L. Funke Siip])lc- 
incnlary summer shoots (trees and shinbs) - St 
Jonesco : 1 he anthoevame pigments .And phloba- 

tanins in jilants - -J. Berger 'I he cMst^iue of 
,symp,ithirotro])ic glands in the hum.an o\.iry and 
testiclii tlieir ‘rel.ations with the inteistitial gland 
of tlu' testicle — A P^zard and !•' Caridroit Sex- 
hnked iK'H'dity in the Giallinac ea^ Inti-rpn'tation 
b.isi'd on the existence' of the neutr.d form and the 
])i(jpcrties t)f file ox.inan hormone — Alphonse Labbe 
llie distribution of llie .inimals of tlu' salt marshes 
W'llli lesjiect to the (. onccntratiun of h\drogcn ions 
- lulouard Chatton and Andie Lwoff 1 he exolution 
of the infusoiia of tlu' I .imcllibraiu hs 'i he genus 
Pclccyophi ya , inti’i nicdiafi' b/'twceii Hv]>o(oma .and 
Sphenojihi y.i — Mnu' M Phisahx 1 lu' hedgc'hog 
and viius of r.dues 'I he hedgehog h.is lem.irk.diK' 
poweis of defeiuc' ag.iinst labu's it attcniuites or, 
m some cases, destroys the mi us 


Official Publications Received. 

Ki'port on the \<Imini'>(r,ilioii nt flu, Moti oro|o^ir,)| I )(>[).) rt.nioiit ot 
the (ioxcrnnidit ni fn.lia in lam I’]. 1 1 (simli (;(A( rimiont 
( ('iitiiil I’ll ss ) 1 ann.is 

linixriHl l>(|virtiiii lit ot \mi( iiltnrf foi llio \\,M JudioH sim.f?. 
(iiiu' lAiicriniPtits in ih,. l,,T\oir.l Isl.ii.K |c, pmt on tApniinciits 
with \ iiiK'tli'H ot Siii-.ir (',1111 (’uinliK |( (1 ui Intiinia, s( Kuts-Nc\is 
■mil MoiitscrMt 111 the Sc tsoii J'ijo j| |‘|. || i ft (It.irlo'lo^ ) l>’ 

l,i\ ingstoiiiy f’olli L'c \Minial Jti port .unl sf.it. iiii nt ot Vooimts 


for till' ^ enr I'fJl 


I’P -I (l,i‘\tolj, Ivtd ) 


'I'lic Niitioiiiil Institute of \r'M,,iI(iiriT uT,(.,ii\ 'lliinl Itei.ort .-uul 
Areoiints, Itllil . 1'1‘jj |•p2() (< !iiiilin<le, ) 


Diary of Societies. 


SATl’R]) I )’, JlKCKMIlLR ') 
(JliiuaiT WIIITI, Ktii.ow.snii' (m Itonmno-Hritisli 
Museum), lit 2.30 -\N J»,ile \ 14 nioiistr.itloii 


(i.illerj , 


Mtilisli 
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TII VRSDA r, Dkc’KMUKR 1 4 

LlNXEANSo<iKTvnFLoNi)OM,at5.— W O Howarth The Occurrence 
anil Distrihiition of Frstuca rrtbra In Britalti — tl W Pugsley A 
^ew llritisli Calnnnnthu —Ut. Lily Hatten The Oenus Poly- 
kiphonia, a critical reMslon of the spei i(>8, bjiHeil upon anatomy 
Lo\don Mcthcmitii al sociktv T.-it Royal AHtronomical Society), 
at o — Prof A DKon Some LlmltmR Cases in the Theory of 
Inteirr.il Kquations - Pro! O H Itanlv and J. R LlttleWood 
Soiii.‘ Problems of |•artltlo Nuineroruiii V A Fnrtlier Contribu- 
tion to the MikU of Ooldluifi’s Problem— -V K .lollilTe . (1 ) 
Colliniar Apol.ir Triads on Ciibii Curves , (il ) The Inflexions and 
InlliMoiiul TaiiKent of tlie Two-ciisped gu.irtii — T Stu.art, (1.) 
The Rational P.irametrie Solutions ot - 

I j-,‘ ^ r4‘=-2 \*?c» 

( 11 ) J he Factors of 2'“’ 1, 2“'* - 1 — K C ritclim.irsb . An Ex- 

piiisioii 111 a Scriis of Ressel Fiiiutloiis (1 N Watson: 

Till 'rb.-oieniH of ( 'lauscn ami Ca> lev on Prodm ts of Ilypergeometrie 
t urn tioiiH 

IXSTITI TII.V OI EtKiTUK'vt Fniunkfus. at r.— J Caldwell Electric 
\n Widdnur \pp,ir,itus and Fiiuipmenf 
Oi’Tii M, siMicrv (at Iiiiperiiil Colli'ge of Silence and Technology), 
.U 7 id r Smith \ |,argc \])erturc I, ctis not i orri-ctcd for Colour 
— 1 Smith The ( IptK al Cosine haw - Dr J S tnderson Demon- 
sliatlon ()t the Me.isuiemi'iit of the rnteriial DLimeters ot Trans- 
p.iti lit I uhes, and ,i Simple Ditferi'iitial Retrai toiuLder lor laipiids — 
K K VV.itts and Son. hfd Fxlillilhon and Desiription ot a 
Constant liiilihle (iinalfei led In length 1 p\ i liamtcs of temperature). 
Sdiirn I'dii CuNhTitci Tiv K Birth Covritor, axo Km’ui, Progress 
(, it IvsM-x Mall, I.SM-X street), at S -Dr Jane Ifawtliorne Birth 
( ontrol .IS it -ideihs the Woiking Mother, to he tollowed by a 

ills! IISSlOll 

Clll-viH'Vl, .soiiiTX (at *lnstitution ot Mediatile.il Engineers), at 8 — 
If Disili The Ml t.illurgii ul Aliplii.itions (f Plivsieal 

Ctiimistrv 
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iX Dies on Pi ml mg Yaihimiv 
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British Ei oio(,ii \r, Socirtv ( Vnniinl Meeting) (at Idiiversitv College), 
at Id. id A At Dr It hlo\(l Praeger Dlspersil und Distribution 
(Presidi nti.il \ililris'.) Dr Coi k,i\ ne’s Woik on the Tiissoek (Itass- 
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Curve II (Joidoii Hand and Far Tests 


PUBLIC LECTURES. 


wOA'7).l P, Dha Fvini r jj 
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( aiiiera, with Special Rcferqm eto'uiEIei tiiel)ii\e J)r (1 I Hlgso 
and F L lov . The Faefois whiih deterniine (hiiimi.i Infliiitv 
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t- 
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Science and the Empirtf. 

D URlXd the past Iru Wilks till' iiiiikIs of many 
('Ici'lois in dii'.it Hiitain must lia\i' heen ilis- 
tmbiil 1)\ the stdiMis 111 ilirloiu, .ipprals to ouupa- 
tional interests, .mil pnimisis dl .1 (Idlden Avc m the 
ne.ir liituie, uhith .iie idiiimdu i li.u.u teiiNta s ol a 
peiKl.il eleilidii We h.i\e i ( n dn/etis nl eli^lldii 
a(l(lie''S( s, .mil .iliiidst ,ill nl tin m pinles-, the desiie 
td ]»idmdte mdiisifi.d ill \ i Idpmi nt , .md lliiis ledme 
the limdiii nf imt inploi im iit I he sdlulmn nl this 
lii'dMiin Is iidt, hdWiMi sd simple as it seems dii 
p.pier. .md Is not iiidUdMi soKK .imattii ol .idjiist- 
my the (diilliitmu i kniiis ol lapit.d .md kdioiir The 
timd pillai dl the tiiiiod lipun whnh the sliuilme nl 
iiiddei n 1 1\ dK.itidii h.is In ( n ( I ( ( l( d Is ( 1 ( .di \ 1 s( ii m e, 
\il si.iidh' a landid.iti Khiied tn it .is .m issintial 
l.ii tdi dl n.itidiKil st.iliihti .K \\( II .Is dl pidyiiss 

Jills Is peih.ips not stiipiisiiiy. .is the niimher nl 
Miters Illumed in siuntilii km.imIi m l.umhar with 
Us pnidiHtne x.diie 1. iie'jli'jilile m (dinji.irisnii with 
tht‘ iluldiMti m t;(nii.d iipnii whose sullia^is m hulk 
depiiids till pdUtidii dl .1 i.mdid.ite .it llu' poll It is 
.dso ,i ( diisi (|iu IK e dl till hut ih.il sikiUiIk iinesti- 
y.itors.isa hoiK do not m tin luihlK Ihissoi on the 
piiMie pl.itldim .isseti jhiii il.iiins, m pidiidiirue 
thill piimiplis, so MiiiliidiisK as do .idMuatis nl 
m.mi sd( lal ih.iiKiis ,md uldiiiis ol iel.iti\(l\ tri\Ml 
I inipdil.mie It is tiiii th.it tiuie is a X.itidn.il liiiiun 
ol .S( II ntifii W'nrkeis, lull # Is .1 J'l.idc I'nidn aH'ili.ited, 
we liehe\ e, to the Lahoiii I’.ii 1 \ and it e\ists to sei lire 
sint.ilile (diiditidiM dl wdik .md ii.iMueiit loi il.s niim- 
!his i.ilher th.m lor the i \t( nsiiui of natm.il know- 
h'dae It k theielfciie idiKeimd with ui i upalidn.il 
inti lists .done .md h.is .ilnidst iiolhiny in lommon 
with om siiiiUifn sdiulus whnh month ])_\ month 
.idd mole to the store ol hum. ill knowledge th.m was 
y. lined m .1 iintm\ m some e.iilin i poi hs ol modem 
histdi\ Wh.iteMi m.i\ he ihdiiL'jU ol the strcnyth 

41I dill position in .m\' ollui tes|*e(t. it i .imifil he 
([iiestidiKil lh.it as iiy.iids output of on^unaliti' .md 
in\ i'litn eiii ss Ihitish nun ol m k m e .iie m the ftont 
i.mk dl till' sikiUiI'k .uiiin .md ollen he.it the hanner 
in the \ .111 dl iKoyress 

We li.iM e\eiv ii.ison to lie pioud of our pioneeis 
who td-da\, .Is in the past .11 e (iittiny .i w.u lluoiiyh 
virein forests into m w kinds of ])rouuse Irmii wdiieli 
ot hers^w ill yather till hulls, mI Iheii n.imuh are mostly 
unknown e\en to our |)ohtK.d h.ideis, .md tlieu' works 
*aiouse n»4iiitirist m the m.iikit [il.u e Si lentitie men 
aie usually inditleiint win tint the |tul)lie yives atten- 
tion their woik or no , trims is the ]o} ot the 
(liase, and othci.s may dispute o\ti the spoils JJns 
unworldly attitude m.i\ exi ite lespeitlul admiration, 
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and wc should be sorry to su”}^a*st that scientifie in- 
v('Sti{j;ators tiicinselves should seek to f^et into the 
lirnchi^ht or take part in tlie turmoil of politus I hey 
arc tiukIi better employed in the lal)oratory than m 
P.irliament. What are wantt'd, however, are advo- 
cates of science and s( ienlific' method -men and 
women who know tlie disintciesled spirit in which ! 
|)iireh s(_ienWic incjiiiries .oc* cariic-d on and dc'siie 
to introduce intc) social ancl political disc ii-sions the- 
same impartial altitiicie tovvaids ctich-nce .ind fc-arless 
judgment ujion it At the* piesc nl tunc- it is in a l.ir^e 
measure the misMc»n ol sc lenia- to lebuilcl a shatteied 
c ivilisalion, not alone bv providiUL; the lound.itioiis tor 
mateiial progress, but also b\ intioclucme scnntilic 
metliocls ancl the scieiitilic ►pint into all fields where 
(lueslions of nation. d siemlic am c- .ire cUbatccl 

To .ittain thc-sc' ends there must bc' a much wider 
iinclerst.mdmL; cif the seivicc* ol science' th.in exists at 
])iesent Science' will not .ulvi'itise itsc'll. but thiTc' is 
C'Veiy icason vvh\ believers in it shoulcl imelc'it.ikc' a 
jHililieitv c<impai|-’n on its beh.dl Do/c'iis c)f inte'i- 
estiiiLj le.illets or shoit |).imi)hlcts iinuht be written 
sliowinj^ wh.it sc ii'Ui'C' means to jiioeressiv e imliistiv 
ami modern e ivilis.ition, and thc'v should be dntii- 
buted in thousands both to enhyhteii .md to^timul.ite 
Wiicle'ss telepbonv, lor exanyil^, is .1 diiect product ol 
purely sc lent. ii studies The tuny^ten usi'd loi the 
fil.imcnts in the thermionic' valve .md in nu'talhe 
fil.irnc'nt lamps yenei.dlvy w.is discovere'd moie- than <i 
centurv ayo It enteis in^o tlie constitution of all 
hiyh-specel tocil steels and everv m.iyiii'ti' M.in- 
yanese, nickel, tit.mium, aluinmmm. and otlu'r essen- 
tial ('onstitLients of thc' alfov stec'K now used lor manv 
enyineeriny [imposes v\c*rc‘ ;ell ^ first discovcied m 
scientific' kdior.etories So also weie the' thorium and 
cerium used in tlie manutac.turi' of me .indc'sc c'lit yas 
mantles, calc Him c.irbidc for tlie piodm tion ol .ec'etvlcne 
gas^ the methods of extr.utmg nitroyc'ii from the .iir 
to produce nitrates lor explosives and ayru iiltmal 
fertilsers, and liuiidrc'ds of othei substance's .md pro-^ 
cesses whu'h are now acc'eptccl as p.irt of our dailv life 
vvillfmt a thought of their oiigin. 

The most re m,e,rk.i]ile ol sue h devJopimnts m that of 
hehuiTi gas discmt'fc'd by Sir Norm. in J.ockyer m the 
sun ibS, found u’ ti'rrestrial minc'rals by .Sir W illiani 
Ram-'ay twentv’-six vi'.iis liter, eiml now bc'iny pro- 
duced in millions of cubic feet lioni (eit.iin oil wills 
in tlie Uniti'd States, where all anships aic' c cimpi'lli'd 
to usc'^this gas mstexad of hvclroec'n It is c[uile jjossilile 
that the piaetieal monopolv eff helium vvhic h^ Amc'inxi^ 
possi'sses ill its rndi suuni-. of supply, may be of gnait 
significam.e both in thehrts of pr.ic'e as vvt 11 .is liaise of 
war. At any rate, the llnitecl Steeles (loveinnient is 
quietly accumulating vast quantltle^ of the g.is com- 
NO. 2772,' VOL. I 10] 


[UECEMBKH lO, I922 

pressed in {•>hnders for whatever needs the future m 
bring. 

It IS obvious that vahialile national and Imper 
servic.'c can be performed^iy a body which has sufticii 
funds to undertake ac tive propaganda work for t 
extension of an understanding of the influence 
scienliric research ancl its rc'sults 'I'he only organi 
tion whic h IS attempting to do this is the british Sciei 
(hiild, founded in ic)05 to convince the people, 
means of ])ubhealions and meetings, of the neccss 
of .i[)[)lvmg the methods of scicmc e to ;ill branches 
human c'lide.ivour and thus to further the [irogrcss a 
iiic'rc'.ise the welf.irc of thc Empire. The Guild is tl 
not .1 suiT.tihc or tecJinic'al sue ic'ty but a body 
citi/eris united for tlu' [lurposc' of making the Emg 
strong and scurc' thiough siicncc' and the a})])lii’at 
ol sciintilic' method Its relation to the work dc 
111 oui labor.iloiics is th.it of the* Navy Lci^gue to ^ 
Rov.il Navv - to watch .md piomote ptogress fa 
\skwith h.is just aca c[)tcd the presidenc y of the Gi; 
in succession to the Marcjiiess of ('rewe, who 1 
u'luc t.mtlv h.id to wilhclr.ew fiom this olTic eon ac c 01 
ol his appointment .is biitish ,\mbassador at Ikitis 
\ctive steps .lie shortlv to be taken by the Guild 
secure' .idec|u.itc funds lor dis[)laving the lerlihty 
Ihitish science not only thioughout the hmpire 1 
also to the whole' woild WV possess a great treasii 
and m thc'sc davs cannot allord to let it he lucid 
It IS dcvoutlv to be hoped, therelore, that when 
llritish Science' Guild m.ekes its ajqic'al for funds e 
niembem tiu'rc' will lie a rich and re.iclv response to 
so that br.mc lies m.iv be* established thioughout 
Em[)ire' fm the' stiengthening of the foundations of 
knowledge upon which our jiosition among tlu' nalic 
of thc vvoild depc'nds 'I'he Ihitish limpire Exhibit 
to be hebi m 1924 will pi ovule' .m opportunity 
.showing wh.it sejcnc'e has aeeomphshed, and wc k 
tc» a body like the Ilntish Scii'iice Guild to .see that 
[iromotcirs piovide' m the' lixlutafion a 'I’enqile 
Science which shall be woithv of the great aclne 
mi'iits of Hritish^gi'iiius 

Wegener’s Drifting Continents. 

Dte Eni^tehun^ der I'umlincnl^ und Ozeane. Ey ^ 
Alfrexr Wegener Dfttte gan/Jie'h umgearbcit 
Aiifl.ige Pp viiH- 144 (Hraimsc'hweig : Erie 
ViLweg und Solui, Akt.-Gcs , ie)22.) e)i' 

H owever much conservative instincts n 
rebel, geologists Taiinot refuse a hearing 
Dr. Alfied We gener, professor of mcteorolcvgy 
the University of Hamburg. As an oceanographer, 
looks out over the boundaries of sea and land ; a 
meteorologist, he is interested in e hanges of climate 
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the past. Like many scientific workers, he feels that 
a recognition of * the Permo-Carboniferous ice-age 
compels him to put forward an explanation. Like 
them, he overlooks the fact^that a century of .specula- 
tion as to the causes of the glacial cpoth of far "more 
recent times has left us with a score of h\pot]icses 
amid which we wander unconvinced. The evidence 
of the occ'urrence of ice-ages becomes more and more 
cogent as observation spreads, and it is highly probable 
that they have a common c\iuse. Pi of. Wegener, 
in laying stress on the differences between erjuatorial 
and polar temperatures at the present day, takes up 
the position of greatest difficulty, and regards a re- 
gional refrigeration as necessarily connected with the 
poles. Ife docs not look beyond our planet and the 
atmospheric conditions that now prevail It is e\ idc'iit 
that Prof Spitaler’s lalioiious incpiiries as to zonal 
fluctuatiq^is will not content him, tliougli this author 
believes that he has drawn the Pcimo-t'arlioniferous 
glac'iation into his uriiforniitarian iicd Wegener’s 
suggestions are hir more heroic ; he will .shatter the 
outermost layer of the crust to Iiits, and remould it, 
))y successive arrangements of the picYcs, neaicT to 
his heart’s desire Ills theme is fasemating, and his 
style is admirably lucid. His fondness tor “ huben | 
iind druben,” a phrase, we bc-licvT, derived from 
(loethe, makes us wonder if he trc'ats the globe as 
lightly as it was treated in tlie “ I lexcnkuche ” For 
him indeed sie kliiigt wie Glas; sie ist von Ton, es 
giebt Scheiben.” 

As is well known, Weecner h^s been much impressed 
by the easterly salient ol S. Amc'riea and the easterly 
indent of the Afric'an coast. If we could assure 
ourselves that these were at one time, and at the 
right time, actually in contact, most ol the jiroblcms 
of oceanic islands, ot jialicochmatology. and ol the 
distribution of land-organisrns, would he soKecl. 
Would not the in.slal)iht\ of .S America in regard 
to Afric'a imply* a similar instaluhtv lj^:*twcc‘n N 
America and Juirope, cjf winch iheie is (p 8i) .some 
gcodetical evidcmce, acceptc’d by Wegener, but mm li 
ojieii to discussion^ It the Atlantic is a crustal rift, 
the other oceans are likel\ to have had a similar 
origin. The primary crust, the silic.a-alumma layer, 
which Wc'gencT cal U 5/ a/ in prefeiemc to .Suc^ss’s k.ss 
distinctive word sal, l)rokc>*open and g.ue rise to con- 
tinental blocks and acressory idancls, wdnch float, and 
even waltz, upon the suna, the silicai-magnesia layer 
that underlie.s them. 

'I'hcrc is a concluding ll^ure in many liantu dances — 
it survives even in folk-dances at .Skansen —where tw'o 
partners turn back to back, bump, and part again. 
The possibility of this figure on a continental scale is 
thrilling and attractive. If Africa once parted from 
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America, she may woo her mate again as years pass 
by. The hand ol the philosopher my be laid cm 
the great land-blocks, and the occ'urrence of Glos- 
sopteris in India or of (Icomalacus macidosiis in 
Kerry may be explained by a simple jirocTss of 
“ VerschiebiiHg.” If the fitting is not siilTic icmtly 
acTLirate, some jilasticitv is gr.mtc'cl to the sial blocks, 
and “ Urnwal/ung ” is also possiblt' (pjj 35 and 41) 
Weygener’s c'om eption, howa \ er, must not betaken 
m the spirit of a*]es| Icxpcriments on the foiee ot 
gravity, made c)\ei \eiy wide aicas. ha\e established 
the existeru'e ol a mass defia t iimlei mountain-ranges 
and a mass-exu'ss under lower grounds and oc'eans, 
and tlie sea-lloor max he jiisllx regarded as consist mg 
of .Sima in large degic'e. It has long been reeoenised 
lhal a (lumf)Ie(l cTiistal mass bulges both upward and 
downwaid , it displK es what we now rail sima in the 
depths On the theory ol isostasy , it maintains its 
elexation above the general suil.ice by tlu' fact that 
it dis[)la(es matter the spcsilic gravity of which is 
gieater than its own Jake' iie m water, it floats, wdth 
aiertain portion imsiibiiieiged 

The an.dogy with u e is seized on by Prol Wegener, 
if icebergs shift tlieir plaus and “ c.iKe ” by cracking 
on theiwllanks, why should not continents do the same ? 
Let us gi.int that tla* h \(‘l ol the siitia is reached at a 
less depth th.iii th.U of the cx ean-iloors , tlie latter 
must thc-n be coni[)oscd ol siin.i, and over them the 
buoyant conlmc-nts nia\ int'i't, and waltz, and part 
again. Of coui.se thev^nay do .so, but when we are 
asked (p loi) to look for the sima level about 100 
fatlioms down, or in soiik' lare and dubious cases at 
250 lathoiiis, we find tlia^ tlu* rocks familiar to us on 
the laiid-surlat (• are held to extend very little beyond 
the ordinary continental shclxes The chalk and flints 
dredged from hoo lathonis olf western Irc;land will 
recpiire a new C'Xjilanation in deptli. the continental 
blocks iiuiv go down to 100 km. Their relations to 
the earth as a whole, on this su[)position, are shown on 
the same longitudinal and \ ertii aNcah: m an e^pre.ssive 
section following a grc'at (inle lietwaen S. America 
and Africa. Tlie tw'o continents are seen tojic well 
•immc'isid in sima .Sima (p 113) behaves under 
pressure like sealing-wax, and »iial like wax. Hence 
rrum{)ling occurs in the sial blocks xvhen tfiey are 
pressed against the sima, though the latter in time 
yields and flows. Higher temperature in the depths# 
assists this How, and (p, 105) inclusions of sima in the 
ba-fe C3f sial bloc'ks assist, by their greater fluidity, the 
yielding of the sial i»idcr ffjlding thrusts 

We ha\e now belore us Wegener’s view of the possi- 
bility of great horizontal displac'em^nts of the con- 
tinents. The author jioints out (p. 6) that H. Wett- 
stein in 1880 rc'garded the continents as subject to a 
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westward drift ; l)ut he viewed the oceanic areas as 
representing tunken land. This widely accepted 
notion is rejected by Wegener at the outset. 

We may ask why the skin of a (ontracting globe 
betaine too small for tlie interior, and split along nits 
which ultimately widened into ottans. The answer is 
that our globe is not t'ontrat ting. It ma\ (\en he 
expanding through rise of temperatuie, and J()lv’s( on- 
elusion's aie tjuoted as to the intluem e oi radium in the 
crust. Wegener thinks that Pi< keiim^^ win n, in 1907, he 
fitted Afrit a and S. Ament .1 tttgether m a it tittspi 1 1, was 
wrong in assigning an Artluean age tt) the gitat imt 
The present separation (j) 7) must ha\t tittunttl suite 
t'retateous times, it we are tti at t omit lor the similaiity 
of strut turid Itaitures m tlie Iwti lontintnts 'lh.it is 
tt) sa\ , if we rejtit the notion th.it the otc.mlloois 
re[)resent suhsitleil lantl, anti if we fintl similar smats- 
sioris t)t str.it.i, anti ranges with similar tinent.itioiis, 
in two separated t tuitineiital hlotks, these hlotks must 
have tlrdted apart We should tihsuve tht‘ impttitame 
of th.it first “it”; il we agree with W’egtnir’s hvpo- 
tJiesis ol the maderjuat y ol \ertit.il mt)\emenls of tlu 
crust, ^\t; .lit 111 a l.ur w.i)' tt)w.ni|s .sah.ititm “ Die 
Theoiie tier Ktintment.dx trst hit hungen xeimtulct .die 
diese .Seliwierigkeiteii ” JAen il tontr.ittion *s gtting 
on btlt)w', Imri/ontal t onliat tion til the tontinental 
.suriaces, by “ Zie uiimerisi ha r)iir\g ” <ind toiisetjiunt 
crumpling, gties tin J.ister (p n), .mtl this eaiists .1 
rending of the sial. 'J'o \\ egenei this dots not stem to 
open up a new stiiesoi “ St hw lerigktitt'ii.” It explains 
bo much tliat it .seems to iet|uiie little e\pl.inalit)n. 
Yet IS not this a return to the t'onte|)tion t)l a (Irt.it 
First ('ause Adept that,^mil .ill thereaftei will run 
smoothly. 

Here again we m.iy he t hargetl witli spe.iking lightly. 
Wegenei is dealing witli possilile n.itui.d exents lUiiltl 
up an earth on t citain hues, enilow its ji.uts with t ert.iin 
properties, some of wliu h an; suggested hv well sub- 
stantiated expenmtait.il work, and ceitam results aie 
rendered piohable 

The great length of geologu al time lan alwaxs be 
appealed to aS a f.ietor We m.iy now .isk what 
causes continental lands to diift and wmII/. We li.un* 
(p. 132) th.u ther" is a,lenden( \ for the blot ks to mox e 
towardf the etiu atm , ITe oilier bodies eajiable of sliding 
over the m.iai iiiix ed suil.iie of an obl.ite and rotaiirig 
earth, and ihat a westxx.iid drift m.iy also be e.xpd ted. 
The i^dand-ioops, the g.irl.inds, are detached ixtitions 
left behiiid , oeeanu islands, howevei much the\ fliay 
be di.sguised by igneous upxfi Iling# howi'ver nuu h they 
may resemble volcanic cones built u]^ from the depths, 
are similar fragiiients stiiiiided on the sima, diildien 
that could not keep pai c with their paient.s in the 
movements of the continental dance. 
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This is perhaps the boldest stroke of all ; but the 
suggestion is continued on a largeV and more serious 
scale. New Zealand is bereft of a relative that has 
hurried forward as Austriifia, Ceylon is cast off from 
the foot of India, Madagascar from the African flank. 
Prof Wegener reads widely, and he uses biological and 
geological details that suggest analogies and former 
continuities. He quotes even (p. 40) Lange Koch’s 
reieiit liacing of the ('aledonian folding into Greenland 
(si'e Naiijrk. vol 1 10, p qi), though he fails to recog- 
nise the signifKance of Sigillaria in S. Africa or of 
{;i()sM)])teris in northern Russia (p. 68). Having 
rejcited the ptob.ibility of land-bi idges and sunken 
legions, the floor of the Indian (Jeean beimmes for him 
a sheet ol sima. left bare by sejiaration of the con- 
tiiunts. .111(1 we need no longei look wustfully lor the 
lost foK.sts ol Gondwana band, as the flying fi.sh come 
on bo.ird to tell us ol ihi' se< rets ol the seas.^ 

'I'he troiigh-vallexs that have been traied from SiuY 
to (he .Shire Kixer, though their origin is still under 
disi'iis^ion, are regarded as signs of a rift that threatens 
Alni.a In log 36, j). 117, we h.ixT the author’s view 
ol wh.il m.ix OK 111 under such .1 trough; since the 
j walls ate scji.iiatiiig, room is allowed lor a sinking down 
ol ft.igmenls from them, xvhile sima is rising under 
them Irom beloxf Tt is ol)\ious that a melting off of 
the base of subsiding })ortions in the sima, such as the 
.luthor elscwluK < ont( mj)l.i1rs, would allow of a very 
different K'pu si nl.il ion, .md lliat WT^geiier’s diaxving is 
iiispiied b) his r<‘)e( lion oi vertual movements in the 
si.d Isveii Ijoids, disjaili' their b.irriers of ('ontinuous 
lot k. .ue for him t r.lck^ xvidcnmg by lafer.il movement 
as .111 K'c-lo.id presses on the t oast 

Wt'geiier’s stioiig lase .ig.iiust gener.d moxements 
ol subsideiue and ex.iteliou lies ol loinse in his 
dis(ox-ei) (pp iq-21) th.it the gre.it majority of otTan- 
dejiths lies ne.ir 4700 m below, and of l.md-heights near 
100 111 above, the level of thi' sea. Attention w.as 
dii('(t(d to this by the rexiewi'r m fsbxrURE (vol. loq, 
{) 202) ol the set ond edition ol W egeniT’s work. The 
• omeplion ol llotttion is thus strongly supported, 
but It Is ahe.idv |i.iit (M the do( trine of isostasy. Geo- 
logu al (IiITk ultii s 111 W egener’s hypotliesis are discussed 
bx Philip b.ike m his rexiew of the sei'ond edition in 
\Uv tor Augy'.t 1(^22 Taterature 

ai < imul.ilts on tlu' subject, and we have to consider 
such general jiapers as liiose of H.irold Jeffreys “On 
ceil.un geologic.d effects oi the cooling of the earth ” 
(I io( K .So( , Vol. 100, .Sect. A, p 122, rcj2i), where 
ai count IS taken of the Iracttiiing of a primitive crust, 
?uid sill h lotal studies as those ol H. A. Prouwer on 
the garland-isles of the Dutih least Indices (Jrmrn. 
W ashington A( ad. Sci . vol. 1 2, p r72, 1922). Prouwer 
regards the garlands as the i rests of growing anticlines, 
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based on crumpling masses that liave a considerable 
lateral as well as* vertical movement. Meanwhile, 
Wegener, flinging down his gage, certainly calls on us 
to justify such faiths as 4ve at present liold llis 
principal geographic rearrangements arc shown* in a 
series of small maps, in one of which the northern 
lands are rearranged so as to explain the latest glacial 
epoch. The Permo-Carboniferous glaciation presents 
difficulties, as was pointed out in a notice ol the 
excellent papers by Du Toit (Naturf, vol. 109, p. 
757) ; but Wegener, when he has elustered his land- 
masses around the pole, shifts the [lole from point to 
point among them, to suit their special idiosyncrasies. 
Nothing daunts so bold a rh.irnpion. 'I'he liand of 
the master presses on the sial blocks or on the polar 
axis, and all goes well with the h)pothesis. 

lias the author considered, howevei, that no re- 
groupings of the furniture of the earth will a< ( ount for 
the simultaneous reduction ol ice-niasses m all gl.n latc'd 
regions at the jiresent day’ ('an, moreover, tlte 
evidence for general uses of temperature in the past 
be so lightly set aside ’ (an — but these questions are 
endless ; those who still liope l(tr simple explanations 
may well turn their eves for light and inspiration, 
with Akhenaten, to the sun 

(iRhSVII.LK A j. COLF 

A New Treatise on Chemistry. 

A Coinptehfmivc Treatise on fnorxani< and Theoretical 
Chemistry, By Dr J W. Mellor Vol i Pp 
.xvi f 1065 VV )1 2. J’p *111 1-894 (bondon 
Longmans. Oeen and Co, n)22.) },! net e.u li 

vol 

T ills writing ol a “ ComprcheiisiM' Tualise on 
InorgaiiK' ('heniistr\ ” jiresents a jiroblem 
which bciomes more and moK* dilla ult with eai h 
su((essi\c year Tlie sm.ill text-books of ,i (eiituiv 
ago soon re(]uite(^ to be expanded into a seiics ol 
volumes sueh as wcie issued b\' Witts m i.StiS, and in 
the Isnglish translation ol Cimchii. o 4 which 19 volume'.* 
were issued between i8^8 and 1^72 lii ii'<ent veais 
the grov\th ol the subjee t has bun so T.qad th.it nearlv 
all the moie reecnt successes have been s( ored b\ 
teams of woikers, sinjt as tho'^c who liave < oll.iborated 
in the prodiK lion ol Thorpf's ‘‘ Dutionaiv ^tl .\piihed 
( hemistrv m Ihigland, .md ol .Moi.san's “Tiaite dc 
chirnie mtnerale " in h’rance, as well .is in the more 
recent (leiman jirodintions lAeri so, as Dr Melloi 
reminds us in his prehu e. tiie sev enth edition ol tlmi hn, 
begun in 1905, is not vet loniplided, while three othei* 
unfinished compilations date back to 1905, 1900, and 
1874 resfiectivelv. h'or ev'cry reason it is greatly to 
be hoped that Dr. ^lellor will be able to carry through 
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to completion the senes of v'olunies ol which the first 
two have now been issued « 

In reviewing these two volumes (and perhaps paying 
more attention to the first than to the second), it is 
necessary in the first plaie to offer respettful homage 
to the authorj'or the vaist range of accurate information 
which he has gathered together. Almost every item 
of fact appears to h.ive been abstracted from the 
original sources, and by .i svslem which has leTl very 
little room for ca'^ial eirois It is. moreover, remark- 
able to find tluit .111 .luthor, whose inteiests have 
generallv been thought to ccntie ^themselves in the 
m.ithcmatK al and phvsic.il aspia ts of chemistiy, 
should be m ,i ])o->ition also to de.il in siu h an able 
manner with otlier topus, sik h .is the early historv of 
the science, which oixupics a subst.mti.il jioition of 
the fiisl volume In these < h.ipters his leleiemes are 
often more numerous .ind e.irhcr th.in tliose whudi are 
given in the more' loimal hislones . thus, im hided m 
volume I are a number ol unespeiti'd relerem es to the 
historv ol (ombiistion Ix'loic je.m Rev. of o.xygi'ii 
beforj; Priestlev . .ind ol < rv sl.dlogiapliv belore Il.tuy, 
while V ohmic 2 < ontams. on p.ige 41 <g an ama/mg quota- 
tio^froin Roger Baion. from wIikIi it might ]jerhaps 
be supj^isecl that metalht sodium had alreadv been 
jirep.ired in the thiiteenth <‘entury ' If tlie historic.il 
portion of the v olumc^is’diill reading, the major portion 
of the blame must be ascribed to the mfertili' character 
of the scieme during two of the three perioiL into 
whidi Us history is divided bv the author, namely, the 
first or mvlhologiial period, .md the second or pliilo- 
sophii al period, beloii' it finallv reai hed m the seven- 
teenth (enturv the third jir si lenlific er.i ( ert.imlv’ 
the 50 })ages which aie devoted to these piehmm.iry 
si, ages lullv ]Ustilv*lhe polity vvhith h.is been .idopted 
geiieiallv In te.ithers, even ol hislorit .il (hemistrv, of 
(Lirtaihiig within the narrowest limits tlie study of 
ev( 1 V thing jirioi to .iboul lOoo \o A lingering doubt 
,1s to whether this (‘ally permd is (|uite so dull .is it 
.ij)p(‘.irs has, however, be( u raised in the mind of the 
KWiewiT bv the sudden .iioiis.d Ttl his inteicst when, 
on p.i.ge 107 .1 serus of t|iiol.ilions art* given from a 
<r.insl.Uit)n ol Lucretius lusle.ul of ,i mere sectjiid- 
h.md summ.uy of his views on .Itoms. 

The m.itcii.ils fta the Lit.itise h.ive alie.ic 4 ’ been 
Used in pait m flu .lulhtirs ‘ Motlein Inorg.mic 
('hemistrv ", convciselv. the tre.itisi be.irs evidence ^ 
th.it rt has been b.iscd m p.irf .it Ic.ist, iqiijn an 
expiiision of the text-book I'liis hv pt^thesi-^ .it any 
rate serves to .k (ount^lor sh^ik le.itures in the arrange- 
ment (tf the treatise whi<h .ire .iwkward and peihaps 
undesirable Ihus. in .1 text-book, vvlpih the student 
Ls expeited to read consecutivelv from cover to (over, 
and in which the assumption is made that the reader 
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may be^^in with no j)re\i()us kiioulcd^^t* ol tlic Mibjfi't, 
it is a v\('ll-kr\()un (It vk c to alloni.itt* tin; thcortta al 
and the (AjKunicntal st-t Hons , but tln^ nKtlanl is 
siirclv out of plate in a treatise whith is so exltnsixe 
that il tan be used onK .is a work ol relerenn- In 
sLK I) a treatise it is nu tel\ an anno\an( e, .ind .i soiin e 
ol unnet 1‘ss.irv trouble to the n.idii. to bre.tk up tin- 
text in this vva\ 'rinis the s^^timatK .idoiint (»l 
o/ont-'and hydroL;en peroxide is sandunheil betwteii 
imrel.ited (liapttrs on the kim-ti^ thii>i\ .»nd on 
elet trol\ sis. to the oheious dis.nh .intaet both ol the 
theoietital and tin- dtst iijitivt- juntions ol the book 
In the s.une u.i\,.ind pit. '.uniabh loi tin ^anie reason 
a \.ilu,ible set turn on t In ntn .d allinit\ ha-, bet n Iniind 
in .1 ( h.ipler on liNtlroein. toeitlni with .1 set tion on 
in.iss .ution, while seitions on lat.ibsis on ii»n- 
s(‘(uli\e rt-.n t loii", .ind tvtn on neutr.di.ation, .iie 
hidden <iw.i\ in a t h.iptei on o\\ -a'H In t at h tiWln ^e 
( .ises the index .done ,ui\es tin 1 'ue .i-. to where the 
.‘Uithor h.is (oiiie.iltd hi-, hnldtn tn-a-'ines II is 
pt-rh.ips e\en more htwiltkinT; to disio\er .1 loiye 
distussion ol the indites tii leb.ittion til li(|Uiils .ind 
\apt)Uis in .1 (li.ijiter on it\st.ds .intl t r\ slalh>.ition 
in .‘dl these t.ises tilt rent t to the tlnoretn.d sk lions 
is rendeied unnet ess.inb diKniilt b\ the w.i\ yi whnh 
rertain portitms h.ue Ini-n dil.elntl .uni retlepo^ilitl 
in llie sNslematie th.pittrs ol thi’book 

;\ siinikir (onfu . ni bi tween the mcthtnls whn h .irt- 
suitable lor an eltinenlai) lilxt-book .uitl those whi. h 
are re((uired in a woik ol rekitme m abo to be Itniinl 
in some ol the fiLfuri-s. hbr Vx.iinple, it wtuiltl h.ue 
been nnn h more s.ilisl.n loiy il hit simile leprothn lioiu 
had bt-en i^ueii ol the .ippa|^itns iisetl b\ b.uoisui Itir 
the (let oniposition ol steam b\ non and b\ Dnm.is 
lor delerminini; the t t)m|)osilion til* wait r niste.ul ol 
the simphlled anti mtidemised vusnms ol the dianianis 
whnh aie ,ui\en on p.un s 130 .ind 1^4 til \olume 1 , 
these (.m be ot no pos^lblt* \,diie t xi ept to .i stinleiit 
in tlie bust st.iLtes ol hu thtmit.il edui.Uion. when 
simplnit} r.ither th.m th l.iilt-d .ii(ui.it \ is pnh.tps 
ne(ess.ir\ 'I'lie liuifiis ait-. howt\ei. not .1 slitin-^ 
lealure oi the ire.ilise . thus, m \oliimt 1 .1 riauii h.u 
been tnnilted on p.iL;e .S*;, i\hile t»n ji.iae 21 4 a bloi k« 
has been punted upside down On [i.iea (loj .1 blot k 
of bel^ntl sp.u with strntK ret l.uiaiil.ir hues is matle 
to show double u; . ttioii ol .1 bl.i< k spot on 1 
-.tup oi white |xipei without jinithn in-i am leli.ittion 
at all ol the paper whn h tairies tin- -.pot . the tmaon.d 
axes on paite*t)i.S also tine the impression ol Uma 
reetan4.'ul.ir, .uid the 1 homl^otiedroH ol bdaiitl spar on 
pa^ite 6i() does not .ippe.ir to Inue Inen dr.iwn .n t^adini; 
to any reeoon^s.ible ervstatloj^i.iphie s( heme 'Fhe 
diaL;r.uiu of speetra would also h.ue been of qn-ater 
value li they had been plotted on a s< .de tif w.ive- 
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leimths instead of on what appears to be the arbitrary 
scale of an instrument. 

.\t the head of each section a quotation is 4,d\en. and 
mam of them are partii^ilarlv .ipt and .interesting ; 
It Is h pit\ (hat only the name of tlie author is »iven 
and th.it the svstem ol releremes docs not enable these 
rjiiot.itions to be trau-d to their souue This difficulty 
.irises .dso in other i.ises. (’ on [la”/.- 83, w'here half-a- 
do/eii sttikm<4 exanqiles of the mlluence ol impurities 
on th(‘ |)io[Hities of metals .ite Lpecn with the name 
ol the .luthor hut no referem e to the [il.iie where the 
(|iiot.i tioiis ma\- be louiul Ihe autlior has adopted 
.in ine,i-nioiis s\stem ol number mi; sep.ir.itelv tlie 
kU times to UK h seition of jierhaiis hall-a-do/en 
p.mes, so th.it no extensive reuiumbermn is reiiuired 
whin .iddilion.il releieiices ,ire inseited, and eai'h 
si'i Hon with its releremis is lomplcte m ilst-ll , but 
eviii this exielKiA s\sl<-ni h.is otiasionally failed and 
iiinst ol the minoi errors wlmli h.ue been detected in 
the (.iiliei (h.ijilers h.ue .irisen m i oiiiiexioii with the 
niispl.uid riumbeimn of the leleremes It is, how- 
evii, iieiess.irv to enter .i piotesl .lu.iiiist the wxu m 
w Im II, espei lallv in the s\ stematu portion of the book, 
a SI ore or moie ol releienu's .in- imludcd under ,i 
sinule number In thi- ( ase ot a student wlio wisties 
to ( oiisult the w hole bibho.ui.iphv ot a siibjei t , no liarm 
m.u be done b\ this svslem , but iii (he (ase of a 
( liemisl who wishes to look u]) quukly (he ori”inal 
SOUK es Irom whii h d.it.i have been (|uoled, this method 
ol handling the Klercmcs ^ivi-s rise to much trouble- 
some del. IV 'bo (.ik( oniv one ex.imple, on jia^^e 84, 
volume 2, a liuure is aiveii of ,m appai.iliis by K. 1\ 
Worlc'V, .ind the text i 01 tespondinn to this fieure is 
( los( .It h.uid .it tlu- loot ot the p.ii;e, but .1 1 .ireful 
itu|)e(tion hills to i(-veal am number 01 sivn with the 
htip ol whiili the rehteme to this woik mi^ht be 
loiind .imon.4 the two |),ii;es oh lostlv printed lelcrences 
.i( till- (lid of the sei linn d'he numbeis wlm h form a 
Ltuidt to till- 11 leu m cs .ire in am < .Ai- not casv to find 
III .1 ti xt book whn h bristle^ with the siibsi ripl numbers 
*ol (hemnal ioimui.e .md the supeisdipt numbeis ot 
m.itlicm.il II .il lormiilTl,' .md eiju.itions , and it is 
lu ( ( ss.ii V 1.0 c;o b.u k to the top ol [la^e .Sq and lorw.iid 
to p.ice .S;; in ordi r to disi ova r the numbeis qo .md .^1 , 
with the help of whnh tfte releie^tie to Worlev ’s work 
IS Im.illv fi.ued aiiioii!^ tlf.- eleven reterences ([noted 
iindir the number qo It this svstem of (juoting 
iilereines is to be s.itisl.ii loi v, the re.ader should at 
le.ist h.u’e the assui.mie th.it he will not have to fto 
bevond the limits ol a p.iraiiiaph in order to find the 
tiumber w'hn li will U-.id him to the reterem e 

A l.iult vvhidi appears for the first time in volume 2 
IS the introducHon of abbreviations into the mam 
portion ot the text. These abbreviations may be in 
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place when dcalin- with tabular matter or in ton- 
densed al>^tract^ ; l)ut it is ver\ irritating; to the 
reader to be pulled u]j in a purclv n.irratne ^e('tion bv 
phrases siu'h as “ the hqual is rone in salt-paii,s.'' or 
“ the press between the surfa('es is noimal " Alter 
such ,ui eNi)erienr(' the readei (eels an unwonted thrill 
ol ^^ratitude to the Ihibla'ation ('oinmittee ot tlie 
CheinK'al Society* which do(*s not cmmi allow these 
abbreviations in^lu' narratne port ions (»l iK alistracts. 
The s.i\ ina ol spai e whii h is at hawed m this wa\ is 
more than lost as the result ol inserting; the initials ol 
e\erv author t wen when the same anthoi is nn-ntionefl 
halfwi-do/in times in one parayrajih The mam alea 
ot qiattim; tlu- initials ol an .nilhor is probablv t oitet t, 
e\t'n il It appears somewhat suptallnoiis m iht* lase ol 
giants sia h as T,a\ oisu r and Ihiesllcw’; but to repeat 
the initials o\er and o\er anain, when tla* text naikes 
it [icriet 1*1} ( 1( ar that the same author is beine, quoted. 
Is .1 pLiiisin which mi.;ht well be satrifaed. il onI\ m 
order to tind spate to [irmt m lull tlu* hall'lmishetl 
wolds whiih dishanre the set ond (but not the fiiwt) 
volume ol the 'Treatise 

It will I'e s('eM that the (iitaisiiis yucii abocc reler 
main!} to the w.i) m which the ( ontenis ot tlie Tiiatise 
are picsentcd, and not to the < ontenis themsekew 
Tin' nwaewcr. who s[)en1 some wieks ol his Natation 
in mastdina the (ontents of the' two \olnmes beloie 
atternptmit to (iitaisc them, would therelore like to 
coiK'ludc' Ills ( omim nts b\ a,L;am expiessiny his ama/(- 
menT tluit a single ( hemist should ha\e broie^ht 
toyethei so immense a store' o> inloim.ition and ha\e 
('omj)iled il TrCiitise whhli (‘\ei\ Taiehsli (hemist will 
desire to ha\ c on his slick es .is a iiiaslerk miide to the 
literature ol his s( lem e \ list of etrois d beiiic; 
forwarded |(; the author 

Physiology of Respiration. 

Rcspiiuit/oi}. T>y l»)r j S I laid. me. (Silliman Alem 
orial k(‘i tines) J’p. \v111f-i27 (X(w\h.i\en 
Vah’ rniNcrsity Press , l.ondoii *()\lord rni\eisitv* 
Press, [<;22 ) 2.Ss. net * 

D l< ] S llAkkAXTPS book IS nomin.ilt\ .1 lejiort 
ot Ills Silliman h'ctuies deh\ t red at New h.i\ en , 
ill realilN it is an .u»ount ol Ins hle’s wotk m jilnsio- 
loy\'. Xo one who turns m er the ji.iyes tan be but 
imjiressed wilh the enoimous adv.ime Nvha h has been 
made m the physioloy) ol respir.ilion within the last 
thirty \ears, and the deyiee to which th.it adName has 
been due to Dr Haldane Work and to the sinnulatinp 
influence whu h he has wielded over the minds ol others. 

To those who teai'h pliNsiolo^Nq the contents of tlie 
book are tor the most part familiar ground. To sneh^ 
the book at its lowest will form a convenient epitome [ 
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of Dr. Haldane’s works within the limits til a single 
cover, but man\ wall dehyhl m rcadimf it becaiisi' m it 
they wall find a mote iieilec'l pictnie of the genius ol 
the .luthor than is obt.iimible trom the perusal ol his 
Works ma less (onset nti\e loim 

One ol the mtciesimu poinls which will piobabl) 
strike the le.uler IS tlie exient to wlinh Dr ilaldaiu's 
disioNeries m the re.ilni (•! jaire si i('n(*e ha\'e li|,'en tlie 
result ol problems whnh h.i\e (onlroiited him in the 
proMiice of mdiis^ii.d 01 applied ph\sioIou;N 

Of indiist ri.il ph\ si(»loy\ now so n ( oanised a biain h 
ol I he snbjei t in Anu 1 k a Di . I hilrl.ine mav almost be 
s.iid to ha\ e be( n the loinah r m this (onnlr\' More 
th.in ihntN Ne.iis ayo the anlhoi w.isinmh (omeincd 
to .iiane .It some explfin.tl loii ol the l.n t ih.U man 
Could tolerate .1 ( om cntialion ol I'arboii monoxide in 
mines w ha h. .u < ordiiiy to wlia! mic;hl be expeited on 
tiuoretic.tl yioniids should piod'lat.iJ Tlii' dillK nit y 
so r.iisi d l('d to .1 < onqilcle m\ ( slm-ation ol the (|iiantita- 
tiNc lelatioiis ol ihe blood to owein .ind c.iilxm mori- 
on ide iespc( I IN el \ , .md nit im.ip k to Ins .n ( c plani'c of 
the theoiy ol jinlmonai) Kspnatioii jail forw'.ird by 
Pohr, iiatmlN, that the pnlinoii.ii \’ epithelium was 
(.ip.ible ol stsretin^ oxNyiii (see i li.ip. n .) It is not 
0111 ob)f( I lo dis( iiss hei < lh< ( oiit ( tness or otiu rw ise 
ol these and olhei ^■xpeimlN < oiil io\ I'lsial points m 
the book. Onr lomein is lo ponil out tli.it Dr Hal- 
dane’s lelnsal to le.iN e .in nnpoi lant jannt in iJie jiln sio- 
loiiN ol mines nncxpkniuTl h.is led to .1 ere.it Nolume 
ol NNork both liN Inmscjpl and by otlieis whnh. taken 
toei'ther. h.is c;iN(n .1 (|nile nmisual imiinkc to j)h\sio- 
lopn .d use.in h 

k'loni (h.ipters \i , xn .•.nid xiii it in.i\ be yleaiud 
th.it in the 'nmeliys ol l.ist (cntniN .ind the (.irl_\ ji.irt 
ol the present one, H.ild.nu w.is miK h o((iipie'd with 
the .iii.iInsis of mine .nr. ol ih< .nr in tninu'ls, m ships, 
.ind in (.iissons To the' eltei is of sudden lompiession 
. 111(1 des onqacssion m.iy prob.ilik be tr.ned Ins inleresl 
111 the e'tfeils e)l .iliered b.iiometiic pressure upon the 
hum.in li.nnex 'The present NoUm^e l.u ilitales tjie taste 
ol the student who would a<(|n.nni himselt with these 
lirobleiiis. loi Inthciio mm h ol its .uitlior's wwirk on 
Them h.is been hid .iw.iN ill bliiejiooks, mnnnL; n-ports, 
te'ihiiK.d joiiin.ds, .111(1 the like, 'fo (hal it w.is dilTu ult 
lor the oidm.ii N re.ftler ol pliN sioloyic.il Iiler.itiife cn en 
to bes (line .ippr.iiscd ot its e xisle m e I n I his ( oniiexioli 
It IS mm h to be le nielte'd 1 h.il the book l.n ks an index. < 
It, .IS m.iN (onlideiUlN be ( xpt'e ted, tlu' |n’csen 1 cNlition 
IS teillowed .it no yie.il date b} aiiothei, we h^pe that 
this omission wall be ntfule m?od. 'The book must surelv 
be to a j^reai extent .1 work ol relerence, and a book 
ot rd'fereme NVithont an ind(»x loses mtich ot its use- 
fulness. 

The reader cannot seam tlie pages witliout observing 
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tlie liirsc ninnijcr ol iK-rsons »'ho ha\t been priMlesid 
to tollabonUeV.lh Ur. Haldane. To that company 
Ihe liook mil mean .somethin;! mure than a mere rt- 
I.ipil 111, Item of Ins m.rk ora history ol the de^elopm^nt 
and philosoplii. position, or a c ommentary on tlie a, tern 
and re.ii tion of alistr.iii s. lem e on industli.d rescan i ; 
11 ivill mean sonielhiny a little sa.nd. Imt soinethm.i! 
tthelumc of tlK'in, ,it .dl nents, llnds s.anc dilh.ulty 
in j)uttin,^ into wonN 


Our Bookshelf. 


Universal Problems. By H. Jamyn Brooks. Pp. 123. 

(Braintree, Essex : The Author, llie Limes, Shalford, 

1922.) 

Review by quotation is no<k usually de.siraWe, but with 
book.^ of the class to which Mr. Brooks’s belonj^^s it is 
tlie only possible method. It will suffice to {|uote at 
randoiii three of the eight “ hypotheses on wliieh the 
theories discussed in the work are founded.” 

“ 1 Va ery element , whether it be •chemical, physu al 
or mental, is distributed in unbroken unity throughout 
iinuersal space.” 

“ 5. The mode of jirogression of the physical fon c-, 
Ihtough matter and space is by communicated (om 


.in Inhodiuliun lo Scdniunhirv P, hooni/div . With 
.penal fcjnemc lo banc Dclnlal Ihpmijs ami Ihcn 
('on till lion hv Pelro^i^rapliK Mt Iliads V>\ lb‘iir\ 
Milner Pp 125 (bon.lofi ' 1 '. Murbx and (o, 

1922) Ss ()d mt 

'fills atlr.utue little book deals maiiib willi lo"se 
detntal depllslt^ ami then lomlatioii b\ peliogiaphu 
methods 'fhe fitst ( hajiter ci\«-s an ausmiit ol 

sampling, tieatmeiit, and methods ot {‘xaminatioii in 
about a dozen pages '1 lie ne\t (h.iplii (5^1 l>ag(s) 
deals with detrilal mmer.ds .md is ilhisliatid b\ 
mimerous jilales showine tlu sh.ipis and appe.uaiui's 
ol loose grains and nxstaK f'ollowiim this .lu two 
(haptd's in wliii li a (oui.igioiis illort is made to ^how 
the value ol the evidenu' pto\ided b\ di'ti Hal ^niiu lals 
as »i means ol stialigraphn al lonilation. and an 
aid m ])ala‘og ogiapliK al aiwh^s .\ useliil bibho- 
graphv. a tabh diowing the distribution ol ditiilal 
mmi'i.ds in British stiat.i. and an mde s aie im hidid 
It Is not iMs\ to shiiie Mr Milnei s i onlidi ni c in 
the mUieiKes he diaws Irom the (Xidime provided 
bv the imner.d iom|)ONittoV ol sediments Siii h 
evideme is rather unsale as a basis ol stiaiigtaj'hu .d 
lorrelation, owing to tlie laiitv and Im.il simulHanie 
ol inslaiK es in vvhu h di tiil.fl mmeials .ik de lived Inmi 
wluit he (alls “ honmei neons distnbiitivc pioviii'is 
'fhe dillKullv ol giiHialisinu s.il(lv*on the eenesis ol 
detritus IS illustiated verv lonilnllv’ bv Mr Milmi s 
statement that a garnet st.iiiiolite-kv aniti suite suggests 
derivation fimn a definite the 1 mo-metainoi phu piovim e , 
while a sphenc-apatite-zui on .issemblage is indK.itive 


gunpowder ” 

“7 h'nergy is the fon e which becomes manih a 
through expansion and I'ontraition.’ 

At fust we aie iiK lined to be amused, but realh 
siuh books are tragic, not (omu'. For Mr. Brook 
kicks neithei intclligi ncc nor enthusiasm lie h.is 
le.id ( 1101 iiiouslv. and he has actually printe([ vv ith hi, 
oun hands the little book in which his views an 
l»ies(nted II niily that intelligence and cnlhusiasiu 
h.id lueii (ombined with the desiie and the lapafiiv 
to >tudv scieme seiioiislv ' if onlv he h.id given to a 
lew element. ii> text-books and a slioit course ol 

l. iboratorv work the time and application he has given 
to em VC lop.cdia aitides and “popular" tieatises ' 
faced with such results as this, we are forc'ed to ask 
omsilves whether the ” populansation'’ ol scunc'e is 
all or mamlv gam IfasProl Eddington, lor exainiilc 

his book IS (looted moie Ireciuentlr th.in anv other 
done good to s( icnc e by aiousing the intiatst ol un- 
ir.iimd reach IS or harm \)\ encouraging the delusion 
that thev can icvillv understand ^ \ R (’ 

Mnhanual 'hslui}> J Tteaiise in Two Volumes B\ 
R t; Batson and j 11 llvde. (1 fiiec tly-l'sc liil 
Tec hint al Series ) Vol 1 Tcstin}> oj Materials n! 
Cons/nit lion Bp mu 1413 (London ( haimi.iii 
.111(1 Hall. Ltd , i()22 ) 21s net 

Till (onttnts ol this volmuf' (h .il with the testiiie li 

m. itc'ii.ds ol construction, the testing ol api»aiatiin, 
mac hiiKs and stnu tures will be im hide d in the sec oiid 
volume 'I he authors havi‘ had extensive e\|)eii(mi 


ol ,i( id Ol intc 1 mecli.ite roc k t V pc s as SOUK ( s ol siipplv . j in th. X.iticnial Bhvsical Laboratc)^}, .end this is m- 
wheie<is<in ilmemle .in.itascnutih -biookite .kscc i.ilion i tic'led iii^hcit book A large number ol engimcis 111 


points fo deriv ,ition iimn b.inc 01 oil i.ib.isi. rock lv|)i> *this ..nmlrv are now ahvc' to tlu' import. nice ol con 
'Idlest' .ire to sa\ thele.isl liighlv c ouliov i isi.il - i.itc timi.dlv tc stiiie thf m.iten.ils I Iiev emplov .ind to suc h 
merits but ilmv lend lo m.ikc tie si'l))tct mtcic tmn the volume will be wt% omc on ac e omit ol the inloim.i 

and to stimulate Icrl her woi k , lo. .is Mr Milm 1 vci? lion i( co^il.uiis reg.irdiiig modern methods of testing 

pro[jerl\ itma.l.s. th? aim ol s.iemc shoulci he not 'flit student will .dso liml the book uscliil. sjm c iio 
merely to eolkm hats, hut to e\pl.im them ,mcl tc. c.iIKm. l.ihoi.itoiv e oiitayis .dl the ;i|)j)aiiitus dese 1 iheci 

JKlt tie ” I s( I V K i' I 1 he soIutloiT ol huge i problems and tc \lJ>e»oks on m.itcii.ds m^iallv li.ive onlv hilel 

'I'he (lilliciiltv in this ji.ti ( 1. iil.ii (.me m (h.it the l.i. Is .e lions .tn the .ipp.ir.itus* <'mplo\ eci m testing The 
• av.iikihc' .IK' Is vet sc.uitv .uid veiv loe.d in their git, tier p.u I .tl the volume is rlevoted to the testing 

siginfic an. e Mm h jr.itKnt hie I collieting ic'riifiins to ol metals , besides the ordin.i’rv simple eommciti.d 

be doneMu'loit It can be as. ert.irned whether :in\ i 4 iveii tests, we find chapters on 1 he repetition of stress, 

sv stem or set ic's lias definite e it. ii;i( ter istic s as reg.irds eoiubnud stresses, hairiness testing, impact testing, 

the n.itui'e and miner.il . ompeTsition ol ils e^etritiis, ^.md the e flee ts ol lemperatflrc The book closes vviHi 
and w hat thoscM h.ii ,i( I ei 1st i( s a I e Not until this work chaplets cen the tests ol timber, stone, brick, concrete, 

h.ts been done trill it be s^le to asseit that the ev leleiic e road m.iteriaks, limes, and cements. .Sufficient informa- 

provided bv detiit.d minerals is useful in any sub- tion is given legarding the results of methods of test- 

stantial way as a basis ol stratigiaphical correlation. mg to enable the experimenter t^i compare liis own 

.. ^ . 'J"- I • results with average values for triistw'oi thy materials. 
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The book represents a large amount of work, not 
merely on accounj; of its actual contents but also on 
account of the number of original papers w^hich had to 
be consulted. This is evidenced by the copious refer- 
ences at tlu' end of each cliapter. The jtuthors are to 
be congratulated on the success with which they have 
accomplished their task. 

Artificial Linihs and Amputation Slumps : A Practical 
Handbook. By, E. Muirhead Little. Pp- ^’11 + 319 
(London • TT. K. Lewis and ('o., Ltd , 1922 ) i8.s. net. 
No surgeon wh?) may be called upon to amj)utate 
a limb ('an afford to disregard the {)roblem of fitting 
a prosthetic a])pHan('e to the resulting stump. Mr. 
Muirhead Lilth' has reeoided his ('(ini lusions, based 
on a wide cNperieiu'e in fitting artifaial limbs, ,ind his 
book will undoubtedly take its [dai'e as a standard 
w'ork of reference on the subjei t in English surgH'al 
literature. 

The ( hajiter on amputation stumps is of great 
irnportaiK e , in it the author di'si'iilx's the thar.u ter- 
istus of^a giiod .stump, the (onditions which prevent 
or delay the filling of prostheses, and the best methods 
of dealing with such c'onditions. The .n tu.il desftip- 
turns of artificial limbs are mainly those of the Ifritish 
Offieial iVostheses, t e. appliances supplied by the 
Ministry of Pensions. Arms are classified according 
to the work recpiired to be done, and again ac eording 
to the am|jLitat ion region. Lower limbs are grouped 
corresponding to the site and t\])e of <im[)Utation 
'Phe book IS \ ei \’ wx'll illustrated and is c omplc'te m 
its attC'iUion to dCtails outside the .u foal fitting of the 
limb, c ^ the fueservatiou <uid repair of the .irtifuial 
leg. and the rc'-education ol the patient 'I'he apfiendix 
contains spec'ifu ations ol artilMicd limbs, and directions 
for making certalmid sockets and lor littmg the* light 
mctftl leg. 

Industrial Siho^cn. The Puna pies and Methods of 
Nitrogen Fixahou and the Industrial Appluatunis of 
S'ltroffiU Products in the Manufacture of hxfdosiot’s, 
Perfili:ersJ)\’es,etc B\ P II S Kempton. (Pitman's 
'I'ec'hnic al Piimer Seric's ) Pp Mi-f 104 (London 
Sir 1 ihtiuan and Sons. Ltd . 1922 ) 2s' (ul net 

Mr Kempton lias pro\ided a vcr\ biief but readable* 
ac Miunt of an iiiipoitanl indiisln which has gioun up 
within the last t^'ii \eais 'i’he descriptions ol the* 
processes aie necessarily \ei\ ski'tcdu, l^it enough 
information is given to en.ible one to loiiu a reasouablv^ 
accurate picture of the [ircsent sHiie of adaiis - one 
which, it mav be mentioned is bv no means to the 
c redit of tins c ounti v Sev ei.d minor ina< c 111 . k les were 
noted The Melds of the v'arious an iuinac cs given on 
p 1 5 are not the re.il (igiiies ^’I'lie ( laude jiioc c ss is not 
the onlv one largely used for the m.innlac tore* oi 
nitrogen (p 32). Copper fcTrmate not c blonde, is used 
foi the puiifKation ol hvdrogcn m the Haber pioccss 
(p. 45). ■’ Rev \ i\blner, 1S71 ” should be " Rev, 1 . 

Milner, 1788 ” (p. 6.^) The “ Ostw.dcbBarton sv stem ’’ 
ol ammonia oxidation ([) 67) is (|uite .uU 4uatelv 

described bv the fust ol ttu* two names, and the state- 
ment that m it “a catalyst ol secret composition i*? 
iLscal instead of [ilatinmu,'’ although it appears to have 
been spre.id .ibroad lor the information of the c redulous, 
is whollv without f^jundation. 
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The Beloved Ego : Foundations of the Neiv Study of 
the Psyche. By iJr. W. Stekel. Authorised Trans- 
lation by Rosalie Gabler. Pp. xiv-Me37. (London : 
Kegan ikaul, Trench, Trubner and Co., Ltd., 1921.) 
6i-. fu/. net. 

Different aspects of life, such as the fight of the 
sexes, psychic capium the tear of jov, the unlucky dog, 
to select but'a few, are some of the topics of the scries 
of essavs which constitute this book. Ivac'h c'hapter 
discusses special symptoms which, in jiarticular c'ascs, 
reveal that the personalitv has been thrown*'out of 
perspec tiv e, and the ptolfc'ted solution is that lov’c of 
the sell IS the fundamental cause of the disturbanc'c. 
Love at fiist sight is love ol the sell as reflected in 
another, and evi*n the* person N*ho is alwavs dis- 
pro|)ortionatelv unluc kv is so, because his self-love 
demancls that he must be unic]ue in some' one direction. 
'I’lie author .ulmits his inclebtedness to the work of 
Lieiul, and regards it .Cs a ste p towaiicls a new psyc’ho- 
ther.i[)V', but believes that sexmihtv has been over- 
empfiasisecl bv Freud’s lolloweis He .inns at showing 
the p.irt pl.ived bv the sell I’he essavs arc* in popular 
form anci are c (*rtamly mteicstmg and embody much 
sound advic e 

A Textbook of Organn ('heimsliy fiy Prof J. S. 

( hamberlam Pp xliii tc^c^c) (London (h Rout- , 
Icxlue and Sons, Ltd , !()22 ) rhs', net 
Prof (’iivmhi ri vin’s t(*\tbook tollows the usual lines, 
Onlv iiui)ortant c omixuincls .ire ciesc ribc*c], and attention 
is diii'(tc*d to the* gc*nc ral n'kiticaiships bc’twc'c'n groups 
ol lomjiouncis 'J'hc* stvlc* is c le.ir and the matter well 
.inangc*d. so that stu(lc*nts beginning the* serious stuely 
ol organic clmmistiv sliould find the book ol value, 
especiallv il siipple*mc‘nte*cl b\ lectures, as the author 
mtencled The [irintmg .mcl p.ipcr are* good ITom 
tlu* large* number of el^ucntarv textbooks on organic ^ 
c hemistrv whu h hav'e* .ippe'.irecl ns (*ntl) one* might be led 
to mft*r that some* nc‘w methods oi time lung the sulijec't 
h.id been c*volvi*(l 'Ihis ejoes not seem to be* the case. 

(1) Indudiial Motor ('onhol . Dneet Cunent Bv .V T. 
Dover (Pitman’s '['(*( hmc al Prime*!' Senes ) i’p \i 
I I P) (London Sir I Pitman and Sons, lAci., 
ic)2 2 ) 2\ (yd. net 

{2) Sivitiliing and Sutlchgeai P>v 11 i*'. I’oole (Pit- 
man's Tec hnic .il Pnmei Series ) IT i\-f 118. (Lon- 
don Sir 1 I’ltm.in .ind .Sons, lad , 1922 ) 2? 6 d. 

net 

( p 7 he Testing of Transjoimei s afid . Alternating Cuirent 
Machines, iiy Dr (' V Smith (i’ltman's 'I'eeh- 

nu .d ih liner Senes ) l’|) \i I ()i (London* Sir 1 . 

* Pitman and .Sons, i.id . ki-m ) 2.s ()d net 

(1) Mr Domr's ob|e< t m his hook is to elisc uss the 
[innc iplcs involved* m the slitting and speed ^'ontrol 
of direct cinrc*nt motois The prim ijiles .ne .ijiplied 
Mil)se(|ui*ntlv to tvpical control .i[>p.iratus 'Fhc* dia- 
giam^.ire well drawn .ind the* c|c‘s( nptions are clear. * 
(’) 'i'he elemi*ntaiv considerations wlyc h havA to be 
taken into account when designing aj^p.iratu^ for the 
.switc h-c'ontrol of elcVric' cftcuits are wi*ll di sc n bed in 
.Mr. Poole's book It will lorm .1 u.st*lul introduction 
to more tccdmu.d treatises. ^ 

(3) Dr Smith’s book w ill prov e us(*ful to students, and 
t.) engineeis who want to ic*vise their knowledge. 
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Letters to the Editor. ! 

yihe hditor A>cs not }iold htnneif yapomible for ! 
opinions iwpretu'd by Ins cot respondents Antfier 
can he undettake to return, or to correspond :oith I 
t/ie u'tt/ets op rejected nuinuscrtpts tnhnded fot j 
this or any other pait of Na'I l.'i'! I' No notue is | 
taken of anonymous commit nuations ] ^ ' 

Kchinoclerm T.arvie and their Bearinji on | 
^ Classification. 

In !^\iiki ()| I)((Lnil)(‘r jj, i<)2i, I’rol 1 '. W' 
M.u I ’>1 1< If. Ill ( oiiM'i [111 Ilf ()l I )i I \ Halhii ^ 
i(’\i('\\ (in Nmi K'I ()1 1 )»'( 1‘nil ii‘i S, njjii <>t iii\ woik, 
"Sludusol llir I )(‘\ ( lopiiK lit ,11111 l„ii\.il I (Hills ot 
I' ( liiiiixU I iii^/’ has lak( II the o|)}»( h I unit \ <•! in.ikin^ 
sonu' mil. irks .it Ira'-l j>aitl\, lia\c sonu \\ lial 

the (liai.utnr of a jicisonal .itl.nk on me Ik iiir; at 
Ihfit time oil .1 scunlilu 1 \|k ditioii to llin M.il.i\ 

.\ I ( hificl.is'o, it v\as not until tiu niiddlo ol Ma\ last 
lli.d I mniNcd llic issiit' ol N*\h'k-i ( oiit.iiniiif^ tliat 
(.oniiniiiii' .it 1011 111 spite of I >1 r.atiun’s ( lii\ .ilioiis 

dcfeiun on nu Ik'Ii.iH, I lliiiik it d(sii.il)|(‘ to si nd to 
.\\ii Ki an .inswei to I’lot M.n nude’s Iclti 1 I Ins 
( onid not possihlx Ik' done tin n, lio\\e\ i r, .is out tin re 
(,it the Kei Islands) I li.id no .n i ( ss \\li.ite\ei to 
liti'iiitnie - not i\en to nu own work I had to 
wail until nu' tetniii lioin tin e\jiedition, .ind tlun- 
foie it is onl\ now that 1 .1111 in .1 position to send .1 
ie|)lv to lh(‘ slateinents iiiadi' 1 )\ Ihof M.ieJ’.iidi' .i 
>e.irago 

Piof Mailhidi' I'lisl einjih.it K ,ill\ oI)|i i ts to tin 
idea that tin inel.inioi phosis ot ha hinodei ins niinhl 
1 )(‘ an altein.ition ol miui.dions It is iio^ <pnte 

ele.ir to nie w liet hei t Ins is .iddu ssed to 1 Ik i ( \ k w 1 i 
nr to th(' .intlioi, 01 |)(ih.ip‘^ t^i both ol ns I )i 

Ikithi’i h.is leplii I loi liinist II to tins o|)|(<tion I 

111. ly be cdlowed Ik ; to i('pl\ to it loi in\ p.iit, <ind 

sh.dl do so sniipl\ b\ (piotinywh.it Ididwiile 

On p 1 - 0 | ot ni\ woik I state th.il 111 Ifltuflattii- 
opulentus I he ])ost ('iodalei.il .inns leiii.nii 111 ( oinn \ion 
.iltei the \oiiny (tphini.iii h.iV be( n dio]i))('(l, in the 
same s\.i\ as it o(inrs in the l.m.i ot OjJnnil.) 1 \ 
fiai'ihs In Ophiifiutt II , npiifi ii/n\ howixir, it 
ajipi'ais that llie lai\a dot not piiish .ilt( 1 .1 littl(‘ 
while, .IS doubtless li.ippeii. to the OphiothnN l.iix.i 
Some spec limns show th.it a lu .e lautd l>ody hionts 
to }tii,iiuuili from the ])osl(io l.iti'r.il .urns I'h.it we 

h. i\e Ik re to do not snnph with .ibiioim.il l.ii\.e is 
OMdeilt lioiil the l.n I lh.it the lolly j)osl( 10 l.ili i.d 
lMIIIs .lie piitiilK noini.ilh (Kw (dojxal, wlmh (oiild 
not be the i.ise m .111 abnoim.il kin.i with the month 
and iiit(.stin.il oiy.nis nnpiikilK (hM.loped, and 
;u (.oidmylv unable to l'<'(_‘d linlliei, on p 1 pS i', 
viid ‘ I low f.ii the ])ioi(.ss of n yeiiei.itioii yo( s 

i. innot %e .isi (‘i t.!!!!?*!! but in .in\ i.isi> I’l \\ 

h'ly 5 shows Hi, it it m.i\ yo on so l.ii .is till tin 
foimati)]! ol .1 m \' month ,ind o so[)li,iyns It is 
also (\ident liom tlie nnnieious nniki sun m Hk • 
aiUeiior p.i'l ol the IK k\ bo(t\ tli.it .1 \iyoions yioath 
IS yomy 0.1 heie, so Hikt it would si ( m mo^t piob.ible j 
lh.it tl#' pioi-ess in.u <oniinne llieislioit whih. until I 
till' new ol esti\(' oiyan-. .ik' able to .ismiiik noi m.d 
liimtion 'Mid then theie seeiiis to b( no o.ea.n to 
lonbt tli.it a iiew (omplele .iiid ullim.tlelv nn t,i 
nior[dii>sin,y 1,11 \ a ma\ be the lesidt llnisw( ^onld 
!iei(' ii.i\e .1 hwc rase , / ;//i /aym/i ollurwise tot^lK 
inkiiowit 111 h'l liniodei ms ” Im.dK, on j) 1 pi I 
i.i\e said " 01 ionise, I'do mlt mi an to m. mil, mi 
hat dilinik pioof ol this .istonislmiy leyeiiel.ition I 
las bteii yiMii lUit the ax.idable mateii.il ieit.iml\ I 
ndiiat that dadoes l.ikf* plai e 'I he piobli in most | 
iryi'iitly in\ ites i losei in\ ( stiyation ” | 

1 think it ele.ir from these ipiotations that I do not ' 
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eharai tense the met.anK)rphosis ot Kchnioderms as an 
alternation of gtneiations On the other hand, if 
the reyeneraliny l.ir\a yoes on to' metamorphose a 
seiond time, even Prot. M.ieHride eertainh will have 
to leyard thip as a (of cotiise quite e\(.eptional) case 
of nietayeiiisis in J£ehino(^ei ms Tlie eoiTCi^tncss ol 
m\ or'seiw.itions is not to b(> doubted the reyenerat- 
my l.ir\.i‘.ire at the dispos.d of any one who may wish 
to lontiol mv liyiiies , <ind m) i oni Insions, which 
me jk iIkIIv loynal, I cannot ayree to be audacious 

do ni> statement th.it snii e the l^in.eot tlu' moie 
pinmtne Vsteroids (the Ph.mero/om.i) ate de\oi(l of 
.1 I li.K hiol.in.i st.iye, the siiekniy (li;,k loiiml in the 
l.ii\a' ol Spnmios.i and inn t ipnlat.i must be a later 
.uipinid spe( i.dised stiucture, .md aicoidinylv the 
hoinoloys yemiallv sup[)()sed to e.vist bi twien the 
siK kmy disk ol the I h .11 luol.iri.i .ind the Pelni.ito/oan 
sl.dk (ink .ijiii.uenl, .ind the yreat pait it h.is ])l.ived 
111 pluloyeiielii .sjn'i illations nipustihed, Piof 
M.n Ihide most emphatKall\ objects " >10 more 
i.ish st.iteinent could b« made nor one niori' devoid 
ol loimdation Modi'in \steioids aie dmded into 
tiM. yioiqis, M/ l''oiupul.ita, N’aKata, \ekila, Paxil- 
los.i, and Simiiilos.i N'otlmiy wh.itevei is known of 
Ihi develojnnent 6 l any v.ih.ib' 01 v'elalc loiin, but 
the lived si.iyc IS loiiml not onlv 111 the dev c^lojmient 
of till I OK ipiil.il.i (wlnih hi Moileiisi'ii arbitraiily 
ley.iids ,is the most sjiei laliscd loi ms) but .ilso in the 
(kw elojuneiit ol the Spimilosa (which .ill .idiiiit to be 
the most jHiimtive yroiip) Jn the PaMllos.i, w liii h 
mi hide the Ihitish yeiier.i \sti ojiei tell ,md l.mdia, 
.md whnli, iiinahile (lulu, hi Moiteiiseii .ippears 
to K'y.iid as |)inmti\e lorms, the lived staye is 
onulleil 

I sh.dl le.ive the sliony (‘vjin'ssions to i‘iof 
M.n hiiik' .md ou'v' loinmciit njum Iiis statement that 
' .ill .idmit " the Spmulosa to be Ihe most piimitive 
yronp of \sti loids 

Piol M.n lhid(' will jnobiiblv .lyiee that .luiony 
n.itm.dists now liviiiy Hk' follow my .lie the lirst 
.ml hoi il K s on Astei olds \\ K hishir, 11 L tl.nk, 
K Koehler, md 1 . hoik'ikin 1 h.i \ i' w ritleii tw .ill 
( >1 them, .1 ^kniy t 111 111 III tell me ( 1 ) w 111 1 hei t liev have 
(vu st.ded .m thin ofnmoii that Ihe Spmulos.i .ire 
till most |iimiilive Asleionls (I did not leiiiember 
evei havmy nut with sin h statemi'iits in their 
imblii .It ions, blit I miylil, ol ionise, h.ivi' been niis- 
t.iken) . (.1) to mioim me whuli yioiij) ot slairishes 

tliev ley. 11(1 .IS the most piiimtivc ,\11 .iiisw cfeil that 
lliiv h.id iiivii st.iti'il the Spmulos.i to bi' the most 
inimitive \sl(ioids Prot W K I'lshei vviites “ i 
Ihnik that llu tv [lu .d Ph, nun o/onia siu li .is the 
Vstiepi . tinid.i , ( )donl,ist( iid.e, etc, .ire decidedlv 
moil |)imiilive than the SpmnIos,\,,me,imny by that 
the Nslinmid.e, inn.isti 1 id.e, .iiid Solasterid.e, to 
mention tliice ol the i.imilus” hi H I. tl.nk 
Iviites th.it he .lyiiys perlictl\ with me " 111 consider' 
my the \si( lopi ( tmK*e as esseiiti.dlv primitive, and 
1 llu Spiimlos.i spiii.disid ’ Pro! Koi'lik i wiites 
J( cioK, ^online vons, ipie les tv pes les jilus piimitih 
doivint idri' clu'iihes dans les loimes voisines (k s 
Aslio|)e( Iniuk'es, telles ipie le eeiiie lludsonaslei et 
d’.mties yiniK -> ties ,ni( u iis ” Plot I lodeilein vv iiti s 
th. ( h(‘ ily.uds the laifilv Xslermiike ,is ' die 

uispi miylu le te .iller Seesterii ~ I'.nmlu n ” \mony 
leiiiit ant hoi it les on /Vsteioids, [loderk m thus is the 
onlv one who holds .1 snmi.n vu w ,is to the ( l.issilii.i- 
tioii ol Vstciouls as Plot M.n liiuk' , but ,is he h.m 
iicvii st.itid tin-, o[)inion 111 ;ni\ of his publu .itioiis, 
iKithii Pro! M.ulhide noi^ 1 (oukl juissiblv know 
.tin Ihniy tIu leol 

I m,i\ fill till I mention lli.it both SI. idea and 
laidwiy, who. Plot iMai Pride will jirob.iblv ayieiy 
must .ilso lount as authorities on asteroid i l.issilic.i- 
tion, likewise leyard the Phaniio/onia, not the 
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Spmulosa, as the more primitive This opinion is also 
adopted by Hain^nn in “ JJronn ” and by (hegorv 
in Kay T.ankester's “ Treatise on Zooltjgy.” ITol 
MacBnde alone, and, among late specialists in Aster- 
oids, Perrier, lune expressed the vi(»\\ that the 
Spmulosa are the mon* primitive of Asteioid^ Is 
Prof IMatdlnde then not perhaps .ittachiiig somewhat 
too much value to his own opinion when he slates 
that “ ,ill .ulmit " tlie Simiulosa to Ik* the most 
primitive gioup of Asterouh- with myself alone as 
an absuid except »on 

The (pu'stion vv liu h group of Asieroids is (he most 
])rmntive may •not yet be delmit(‘lv solvt'd ff. 
however, — as ncatlv all admit — tlu' Astto])et tniid 
forms aie tlie most piimiLive, the comdiisioii is in- 
evitably th.it the J hacliiolana, oeeurimg— ^so fai as 
evudeiiee goi's — only m tlie moo' spec ialised gioups. 
the Spmulos.i and h'oK ipulat.i, is a spetiahsed larval 
foim and its sucking disk a specialised, latei ac<[une<l 
struct me 'I'lien this sue Iviiig disk is not homologous 
vvitli the erinoid stalk, and its usi* m phvlogenetu 
spi'culations is unjustified 

'Co Prof* MacBrid(''s suggestion that my vu'ws 
vvxndil havi' some mott' valiu' if I " h.id worked out 
with tlKii'oiighni'ss the complete life-history of anv 
Jv( hmoderm, ” and to Ins protest .iganist “the idiM 
tliat (hos(' interesteil m Ivchmodi'i ms agree with tiu' 
ov'er-estiin.ite of the impoi lama' of trilling jKxuliai- 
ities m the structure ol ])edicellana‘ m wIikIi Bi 
Mortensc'ii mrhdges “ Dr Ikithei h.is aluselv kmdlv' 
leplu'd 111 Older not to make' tins belated repl\ too 
lengthy 1 shall then not take uji theses challcmgc's .it 
present. 'Cn Mokii nsI'N 

Zoologii al Museum, Copenhagen 
Movember >2 


Rotary Polarisation of Li^ht. 

In the si‘i 011(1 edition ot Di 'I'litton’s monumental 
vvoik on “ Cl v'stallogr.ijdiy .md Piaitic.d (rvstal 
Mea^iireiiumt,” a (|U(.‘stioii of some mtcK'st to 
cryst.dlograplu'is and jhiy-uists is i.nsc'd m an anite 
form by a footnote at tlie tiottom of jv.ige 10 S 2 , 
vvIikIi reads . -- 

“ Considendile contusion h.is l)i‘en mtiodiued into 
the subject oJ optical lotatK.m l)\ the t.u t th.it 
(hcmisls. 111 then use of tlie j>olanmet(‘i loi the 
(h’termm.it ion ot the rotation ot tlie j>lane of pol.iiis.i- 
tioii by optaallv mtivi' siibsi.inces (c hieilv Inpiids 
or solids m solution, but oca .isionallv the sohds 
tliemsc'lv es), have adopted a dilli'nmt com (‘iition, 
as leg.irds the sign of tlie rol.dion, to tli.it einjilovc'cl 
by ])h>sui,ls and,( rv sl.dlograjiheis, who n Ic-r to the 
actual oifiiiieiue in the civstal itsdt |'i«' mst.im i', 
the light-handed (jinirt/ of the ci \ st.illogi.ijdiei 
atlu.dly roL.ites the plane of jinJa ris.it ion of light* 
in lh(' opposite diiection to ^he sc^-calleil dextio- 
camphoi of tlie themist I la lattc'r reg.iuK .1 

rotation as nght-lianded 01 devlio when.it .ijipe.iis 
clockwise to the observer looking through tlu* evc- 
])le( (' of tti(' jiolaiimetcl yiit the' c r\ sl.dlogi.ljihei 
regards himselt .is t*av('Umg with the iH'.im cd light, 
that is, as looking .dong tl*e diiection ol jvl'op.igation 
of the light it th(' movement of the' light in tlu' 
crystal is hki' that of,a iight-handed SLiew, clockwise, 
the crvst.d is right handeil 01 de\tro-gv i.itorv , and 
d th(' light moves m left-h.inded strew f.ishion, .inli- 
elockvvist', th(' cryst.d is kev o-rotator\ 01 Ic'lt handed 
It is veiy impoitant fh,it*this should be ([uite i le.ii “ 

'I’his (juestion as to I he jirecise mi'anmg to be* att.ic lu'tf 
to the words “ right h.iiided rot.itiou ’’ h.is bet'ii 
responsible for a certain amount of misimdi'isLaiidmg 
and (onfusion in text-books on mmoialogv and 
physus for nearlvi .1 liumhed >cars, and fiom Dr. 
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Tiitton’s footnote it would .ippear that it is ^llll 
unsettled 

Now th(' facts are simple Tu i8#j, the famous 
phvsicist Biot re.id ,i ji.iper befoie the Institute of 
ITance’^ m which he clescnbc'd ,1 number of expeii- 
nieiits that he h.ul m.ide iijioii jilates ol rock-t iv st.d 
cut jietpt'ndK ul.ii Iv to ihc' axis ol c i v stalhsation. 
In c.mvmg4)Ut llll'^ woik Biol imide the imjioit.int 
discovciv' lhal tiuie .lie Iwo kinds ol cpi.irt/ -one 
111 which the jd.iiic' ol pokii is.i lion e. lot.iteci to the 
right, while 111 the' othei Ihc' lol.ilioii is to Ihe left. 
In i. Hiving out lhe-.e exjiei imeiits Biol usc'd fc t.ible 
jiol.irisi op(', .iiid .idoptmg .is .1 sl.indaid siicvessum 
ot colours th.it an w hu h thev .isi end m New Ion’, s 
scale, n.miely, led Ihioiigh vellow ,ind giei'ii to hhic', 
he found th.it .1 lotatioii ol ih. .maivsei from kit 
to right, th.it IS III .1 clockwise Hiic'i tion, g.ivc' (he 
st.ind.ird succession foi one kind ot cpi.irt/, wink' 
an og>{)osit(' lot.itioii g.ive il ku the othei Ihc' 
lirst lol.itioii he sjioke of .is light-handed .ind the 
second, ( onsecjiieiitlv , <is let t -li.i ndecl 'f'he exjieil- 
nu'uts weie siibsi'cpientiv c aiiicd out upon a considei- 
<ible numbc'r of licpiids and t he c oiiv eiit ion ot direct 1011 
ol rot.ition rc teiicd to w.is .ipjilic-'d consislentlv 

111 1 <Sjo. ( hat IS. sev 1 11 V c .11 s .lit (‘I* Biot’s disi ov eiy 
of light- and lett-h.indc (I lot. 1(1011 of the jilane of 
jxilai is.ition, llersihcl le.id ,1 p.ijx 1 before the ( .im- 
laidge Bhilosojihic al So( K tv 'in which he announci'd 
his (lisioverv^ th.it the diKclioii ot rol.itioii of the 
jilaiic of pokii is.itioii III cpi.iit/ IS indicated bv the' 
disposition ot ( Cl t.nii ( i V st.d t.u c s 

I idol tim.itelv , however, 1 h tsc hel vv .is not s.itislied 
with Biot 's con V i lit 1011, .md Ih [U ojiosi'd to siibstlt iite 
for It one III which (he obscivei w.'is supjiosed to be 
lookm.cf .dong the be.im of light in the direction m 
which the' light was jiassing While • Biot, as it 
were, looked .it .in •iiAei ii.dly illnminated cJock-f.ice 
tiom the cailside, Ibisehcl jiieleried to loolf at it 
from till' inside Biot s light 
h. nick'd ( hus bcc.ime He isi he I's 
Ic'ft-h.mded lotation I lelse hel, 
howevei, w.is coii'^isti^t lie 
c.dled till' civstal which g.ivc .1 
light-handed lot.ition .i((orclmg 
to his ( onvc nlion, a i ight-h.iml 
c i V st.d, and III giv mg Ihc' f( suit 1 
ol Biot's exjU'i mu'ilts on Ilcpilds, 

111 I hailgc'd the' si^iis III oldel to 
1)1 mg them into ac i oid.nic e with 
his ow n ( oiiv ention I hus .u - 
cording to Ilerschc'l caiu' sug.ci 
m solution lol.itcs the plane ol 
pol.iri',.itlon to the left 

J''ig 1 is .1 K'jirodiic tion ot 
the ligiire given m Ih'ischels 
oiigmal jiajx'r and lejirodiueilj 
m ihc' article' “ Light " in the' 

Lnev e lejji.i'dl.l \letlO|)ollt.in.l 
^i.Sp)t In this .iiliclc' It is 
st.itcal th.it the' liguie “ »cpie'^ 

-ents .1 light -hand ervst.d • 

It is impeutant to lujte' lu ce' ^ 
th.it in ju.ictic.dlv .dl niodeiu 
bool ^ this tigUK' lllusll.lle s .1 
Ic'ft-hand [twim eivsi.d Ihe eonfiision lesidtmg 
from ileischel's .itiemiil to substitute' his convention 
foi till! of Biot w.is soon .ijip.ii cut , 

iTi i8j^ .1 beiok intitle'd “ Lc'ctiiu's on polarised 
Light ek'livi'red bc^c^re' tli»' 1 ‘h.n m.ice'utic.d Seiciety 
of (lrt*at Bntam “ ajijv'.iic'd I his acliuir.able little 
book ot some' hundii'd j)ages was written by Dr 
Pe^eiia Now Dr l’ereii.4 was e\i*lentlv alive to 
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the danger of toiifnsion arising from the existence 
of contnuhetory tonvcntions such as those ot Lhot 
and Herscliel, because, on pdge 80, he v\ rites : 

“ dluire arc Iwo varteUes or kmds oi circularly 
polarised light wliicli have been respeituelv dis- 
tinguished by the names of dextrog\iale or nght- 
Imiidrd, and iaivogyrale or left-handed 

" In one of these t/ie vibrations are (ornu'd in an 
o])j)osite direction to those ni tin* ottici I’nfoitii- 
nately, however, writers are not agretsl on the ap[)h<a- 
lion of tlies(’ teinis , and thus the polarisation, railed, 
by l>i(?t, 1 iglit-fiand( <1, IS teiined, b\ lloisrlul, l< tt- 
handed, and viee v(Tsa IIkk.i-., Iiowtver, nodilter- 
ence as to the tai Is, but rneielv as toftla ii di'sigiiation 
If, on turning tlu' analvsing jjiism or toininalnu’ 
from lift to ti/^'ht, the tolotn-. (ksernd in Newton’^ 
scab', that is, suerxed cai h olliei in tins oidei in/, 
oyaiiffr, yrllo.o, yrron, b/in , no/iyo, .ind ,'ioltt, Ihot 
desigiiati's the [lolar isation as mfht-h'indtd, or 
or , w'lieuMs it Iht'v di s( ( nd in Hu sraK b\ turning 
the anaivsui jiom ii^ld to /(//,ilu‘ trains it h ft Imiidi'd, 
or , or % Sn John lleiMhel, on the other hand, 
sniijioses tlu' obs('r\ ('I to look ni tiu* diiMlioii of the 
ia\'s motion Let the re.uld, he obsnxcs, ' take a 
coniinon (.orkserew, and holding it .otUi tin hi ad 
iocoayd> him. let him use it in the usual niaiiiu r as 
d to jienetrate .1 loik Mu' lu ,td will then turn 
the same w<iy with tIu' plane ot jiolai isation as a rav 
in Its progless jiom tlu' syxa tatoi through a ni;hl- 
//uni/ad ci\ stal may be uuu ei\ (‘d to do It tlu- tin rad 
of the corkscrew wi'i'e ie\(Tsc‘d, or ulial is ti'iined .1 
U'jl-haudtd thhad, tlu'u the motion ot the he.ul, as 
the nislriinu'iil advaiued, would lepiascnt tliat ot 
the plane of yiolai isal ion in a k'lt liaiukd spe< mien 
of ro( k i rystal ’ • 

1 shall ad(jj)t Ihot’s iioiiuau latiire, and dr sigii.iti' 
the ])olaiisalion 1 ight-lianded (f. If It handed avoiding 
as we lia\t to tmu ||u. an.d\smg prism to the light 
or to the lift to oia iin the (oloiiis m the d(s(endmu 
ordei " 

We have 111 these paiagrayihs a \er\- r leai and 
unamhigiioiis sL.itemeiit ol^lhe two conventions 
niot s is Jiiiall\ adojited and ust'd consislentlv 
throughout the liook It will be noti'd, liow(\ei, 
that ik'K'ira speaks of colours whu'h stu c( ed ('ar h 
other in the older, led, ()iaii;*e, yellow, etc , as descend- 
ing in Xew ton's scale 

A sc'cond and gnatly c-iikiiged .xlition of Lerena's 
book, ('diti'd by the Ib'vr u'lid Hadi'ii I’owc'll, ayipeared 
ni [831, alli'r the author’s death In this idition 
the alcove paragtajihs lemain siibstanlialK the sariu', 
except that tlu' words "the coloiiis descend in 
^c‘w ton's scale, that is, sueccad ecu h othci 111 this 
Older, red, orange-, nMIow, go-, n, blue-, mdigo, and 
^'lol('t, 111 the- Ills! c-dilioii, arc' lejilaccd b\' these' 

words 411 the sc'c oyd edition (sc'c- p 2=^]) — " | lu' 
toloiirs disicud 111 the ordei ot Newton’s sc ah'— that 
IS, siucxvd eacii o||u'i m the ordc^'i of the- ...lours oi 
their filates, icj. kom-ig Irom the cc'ntial black as 
the highest jioiiit ’’ • 

It will be' not ic ec^'that tlu' emimc'iatioii of th.' 
colour^ lec', orange, >ellow, e tc , has bec-n ic'placed 
b\ the wools succeed each otlun 111 Ihc' oidc-r of 
the colouis o' then jilates, leckomng from th. c.-nfral 
black as the highc-st point,’’ so that we must x'c'k 
fiirthei foT mtormation as to tlie meaning ol the words 
descx'ud 111 Hie order of Newton’s scale ’’ as 11^'.! in 
the s('. .411.1 c'clition. And tiiiiimg to par;.' ’s()*wc' 
read — , • 

" 'Mills, snpjio^e we tuiii the anal>s('r iighf-li^mdcd 
that IS, as wc' screw up, the colours succeed ea. li 
other, with a *. ei tarn t^ickm'ss ol the crvstal, 111 
this oid<'i--;cd, oraiigt’, vtllom, ^reen, pnrhlc, *ud 
again, and so on, 111 the- as.'c'iicling cjrcier of Newton’s 
scale, on the colours oi thin plates, before- guen ’’ 
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So that in the second and first editions the word 
descend " has contradictory and opposite meanings 
In the first edition it refers to colours succeeding 
one another in the order, red, yellow, green, and 
blue, whereas in the second edition the word “ ascend- 
ing ”,is used to denote tlic same order ‘of colours. 
'I'he result is that while Biot's convention was given 
clc-arlv and correctly in the first edition, and used 
corisisfc-iitlv, that given as Biot’s convention in the 
s.'c Olid edition is, unfortunately, not Biot’s but 
11c IS. lid’s convc'iitioii, but both arc used, with the 
ic'siilt that the student gets liopelc'ssly puz/led. 

In Dr rutlon’s Irook, in spite ofi tlie warning in 
the footnote .[uotc'd, tlie first and also the second 
editions have ayiparently been wTitten consistently 
with the I’.iot conventmn In the hist edition, for 
c'xainple, at pp <802-803 and in the second edition at 
pp 1082-1083, it IS stated that " a slight rotation of 
the- aiiahsc-r from the position for the violet transition 
tint, to the right (clockwise) or Ic-ft (anti-elockwiso) 
.1.01 ding as the ci\st,il is right-h.indc-d or left- 
h.iiicled, c.iuses the- coloiii to cliange to rc'd (first 
Old. 1 ) On the othei hand, a rotation ol the analyser 
conti.iiy t.> the rental y character of the plates causes 
th.' violet tiansition tint to change to blne^oi grec-n 
(second ordei) ’’ 'Mils st-itc-iiu-nt, it will be seen 
njioii consi.leration, cmu only In' true of the right- 
<ind lc'ft-h<inclc'd ciystals show n by h'lgs 311 and 345 



ol the (ir^^t c'clition (here- ici.rodiicc'd in Big 2 ) and 
logs yi-yi2 ot the sc'c 011(1 c'dition, iijion Biot’s con- 
\enlion ( j.on Hetsc lid’s convention the words 
"light (clockwise) ’’ and " Ic-ft (anti-c loc kwise) ” should 
be ti.insposed in the- above cpiotalion 

An\ attc'inpt to revive- He i sc lid’s convention 
should, I think, be ic-sisted Sin*ple expeiimental 
bids shoifid be cayiabie of desc rijition in deal and 
^nnanibiguous langii.ige, and this, as has been shown, 
IS pol hkc'lv to be .#( hicved so long as two conventions’ 
m such a simple iiiatt^-i, arc- toleiated Ihc- fact that 
I leisc lu'l himself brought his convention into line with 
c ivstallogwaphic nomenclature by calling what is now 
nmvcisallv .iccc-pted as a right-h.ind crystal, a left- 
hand crvst.il, has bec-ii^ ovt-rlooked 'I'iie crystallo- 
gi.iphic conca-ptions ol right- ancl« left-h.inded crystals 
aic' not hkdv to be changefl now, so that the adciptmn 
ol the lleischc'l convention by any writer will, or 
should, ncvessit.it.' the dehnite statement that accord- 
ing to this convention .1 right-hand cT>stal is made 
up of Ic'ft-hand cpiait/ Dana, it is true, in his 
Systc-m of Mnu-ralogy ’gives Herschcl’s convention 
j)ut he- accepts .it the same time the usual definition 
of right- and left-hand crystals, so that a riglit-hand 
crystal, accoiding to him, is left-hand optically It 
should be remembered, however, that the last edition 
of Dana appeared thn ty years ago Later vv riters such 
as Micrs, Johamiscn, Dujiarc, and'Pearce, and many 
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others, have not, however, followed Dana — a crystal 
right-hand crystj^lographically, is also nght-iiand 
optically \Mth them. F ('hishiki' 

Imperial College of Science, 

South Ivensington, • 

Oitoberi/. * ^ 


1 AM much indebted to I’rof ( lu'shire for stating 
so dearly the historic iiuidence of the tonfusmu 
which has arisen ‘in leganl to tlie design.ition of the 
two tv}>es of optical rotation, as to whali shall be 
called right-liaiTded and which left-handi>d, clue 
largely to the rt'vcrsal of Riot’s convention bv Sir 
John tierschel, and to tiie similar u-versitai m the 
second edition of Dr Fenaia’s book Othcu' in- 
vestigators and I'xpc'fimentc'is have also adoptc'cl 
the rc\('rsal, for instance, Sir William Spottiswoode 
at the time' he was president of the Ro\al Society, 
for on pp. 47-^8 of Ins book, '' Polaiisation of 
Light,” we reacl ” A nght-handc-d ray is one in 
whicli, to a person looking iii the dins tion in which 
the light 13 moving, the jilane of Mbration appeals 
turned in the same' sense as tlic' hands of a watch ” 
Moreoveii if instead of using the polarise ope as a 
table instrunumt one piojects the phenomena on the 
scrc’cn, the picture' tlierc' disjilayed is levc'isc'd c'Xfictly 
like' a lantern slide, wlncli has to be in\ cited in the' 
lantern (the tw'o s])ots m fiont at tlm top being 
biought to the bottom at the liack), m ordei to get 
an upright pictuic' on tlie screen 'thus, for ('xample, 
m the mica-scctor cxpc'riment of the kite' Frol S F 
Phompson ([)p 1103- 1104 of the sc'cond c'dition ot 

my ” (>vstallogra|)hy and Practical ('rvstal Measure- 
ment ”), the black cross moves on tlu' scn'eii one 
sector to the left lor a nght-liandc'cl <[uart/i ciyst.il 
and to the right for a left-handc'd one, when-as on 
looking through the .same instnunent used .is ,i table' 
polaiiscojie the movenic'ut is to the right for a right- 
handed crystal, in accordance with the Diot con- 
vention. 

It* is thus important to know the exact coiitli- 
tioiis of the experiment whemever the ([uestion of 
the ( orrect ihscnmmation of right- or Ic'ft handc'd- 
nc'ss in the optical rot.ition ot crystals is bc'ing dealt 
with l^'iirther, the safest couise, in the' case* of 
cpiait/, IS to cut the section-pl.ite to be iisi'd to 
altord tlie definite ch'Cision fioni .1 ciystal which is 
clearly a single indiMclual, and not a twin, showing 
the little S' and v faces ummstak.ibly, and this | 
course was pursued bv me m tin' juc'jiaralion of m\ 

” Crystallograjihy ” As most in accord. im (' with 
current pi.ictice (tliat of \on (both and Poi kc Is, 
for example), aiur in rightful delc'rc'iice t«%lhot, tin' 
dis( ON'i'i'er of the two optically active' kinds ot ipiart/, 
Biot's coiiM'iition w'Hs used, in both c'dilions (d the* 
hook, a course which it is satisf^ictorv to learn mc'cts 
with the approval ot Prof t'hesinre 'I he ap]sarent 
opposite, on ]) iioi, line's 7-.S, is due to tl^is bc'ing a 
projection exjieriment, the obseicer looking towards 
the scieen along with the' hglit rays, tlu' diit'ction 
here, howexer, ic'all^ does not m.itter, as only the 
colour of the centre of thc',field is being icffeired to, 
even here, perhaps, it would bc' belter in any luture 
edition tthey w'erc' not presc-nt in the fiist c-dition) 
to omit the words "•fioin the jioint of \iew of the 
observer looking m the same diu-ction ,is the light 
is being propagated,” the text then tonlonning 
clearly with the Biot ^.'onvention On p lo.Sj, 
where a table experiment is being leferiixl to, and* 
the conditions are othc'rwise similar to those m the 
centre of the field in the case just refemred to, there 
IS no ambiguity, the Biot convention being clearly 
followed , 
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It was felt desiiable to diiect attention to the 
confusion which h.is .so obviou.sly arisen, and this 
w.is done lu the footnote to p 1082. •Emphasis was 
attempted to be l.iid on the fact that, after all, the 
pheiiomen.i are due to the passage of tlu' ray througli 
the ludical striuture of the UAst.d, now so happilv 
confirmed by Sir Willi.uii Bi.igg's X-rav analysis of 
cpiart/. and , til. it tlu* obsc'rxei does well to imagine 
himself tr.ivc'lhng with tlu' r.ixs thiough the siiew', 
in order to aji|)n'cial(' the- cause' of the lotation of 
the' jilanc' ot pol.iie.ition 01 vibr.itiyii of the' light 
rays d'he partn ul.u scirw tvpe, right- cTr left- 
hanclecl, is the s.inie,* however, whether wi‘ ic'giird 
the screw from cine end of it 01 the othc'r, whc'ther 
we look .dong with or .ig.imst the' light stic'.im , 
otheiwise it would mattei winch side uj) the cju.ut/ 
jil.ite wc-ie atranged, that is, whic^i side weie jilac ed 
the nc'arei to .iny p.iiticiilar one of the' nicols But 
the' ojitical elfi'cl, the* lotalion of the' jilane of pol.ii isa- 
tioii or of vibi.ition of the' light ia\s, is, ot conisi*. 
what matters and what is so cli'ail\' dilieienl for 
the two dilteient types ol cjtiail/C helices, and it was 
my intc'ntioii to retain .ind use' the Biot convention 
for its diic'ctional (light- or Ic'ft-handc'd) designation 
'flu' footnote m cpiestion is not siitiiciently explicit, 
.ind must be ann'iicled in .my luture edition Piof 
('hc'shirc* and the' widci .'lie, iiowc'ver, c|uitc agreed 
on the' l.icis, ,md that tins Biot convention .shall be 
the one' eniplc)\ecl, .tnd 1 am gi.ilc'ful to Jbof Cheshire 
.ind to the eclitoi ot Nviom lot tiifordmg me the* 
ojipoi tiinity of st.il mg this \ E 11 ’Iimion 


• Space-Time (Jeodesics. 

In Ills Ic'tti'i in .\y.u'ici ol Novc'inbei 23, rc'ph’ing 
to mine which .ijijK'.iiecl 111 Naiukl of (ictobei 28, 
Prof Piaggio |iomls out th.it the' e(|uatioiis ot Sji.icc'- 
Tinie geodesics ni.iv be deduced bv other nu'thods 
than tliose of the' c.dcuhis of v.uiations, .ind suggests 
that, in some such w.U', it is jiossiblc' to get over 
the dilliciiltu's to whichm diic'ctc'd attention 

Mv c'riticisin, howevc'i, w.is dirc'cted, not merely 
.ig.iinst the di'lm.tioii ot Sp.icc'-'rime geodesics as 
utuinnuni Inu s, but .ig.iMist till st'cming derimtions 
of thi'in which stait from ich'.is of me.isurc'inc'nt as a 
fnnclament.il b.isi'^ 

1 must, however, m jiassiug, w.irn mv readers 
ag.iinst what .it fiist sight looks like' a suggestion, 
though I have no doubt th.it it w.is not so intended 
by Idof Piaggio, tint Spin c '- 1 iinc' gi'cjclesus might 
be deliiu'd m teiius of ” tlu o'^iulatiu^ plane " 

If theic' were .my stmt .m.ilogv with the case of 
geodesics on sui face's m oidin.uy threc'-dimension.il 
g('c)metr\, such .in ” osc u/u/m.g plane " woiiki (ajiait 
Iroiii .1 hue of inteisec tioid h.ive to he in some 
luvsteiious legion outside our Since' Ti*nc' continuum 
altogether Piol Pi.iggio, howc-vei, 1 hate no 
tloubt, wishes lo lav .stress upon the cc|uations he 
obt.iins 

1 was of conise .iw.irc' th.it the equations of Space- 
Tmie gc'odesus cfmld be ariivc'd at by vaiioiis 
.malvtical dc'V ic es , fnit how muc h bettc’i olt does this 
leave its ^ ('onsider, foi example, the simple Space- 
dime' analysis as given by Minkowski and see what 
it imyilies 

In the first place, it implies a set ^f co-yrdinate 
axes V, v, and /. v^hich aj^c' tlu'inselv es gcech’sirs' 
How ate these' p.ui^e ul.ir ge'odesie s to lie elelineel ’ 
ddiey cannot be detint'il as minimum lines, for 
they arc not minim uni lines , and ^vc cannot use 
our* co-ordinate s\stein to define them, since we 
are now contemjilatmg how the co-ordinate system 
can bc set up 
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III the pltiL.', tlu‘ ('o-onlinate axt's arc 

sup|)(js(^(l to l)c )hiyinal to on(‘ another Hov\ is this 
n<» n/fililv to 1 )^ (Iclmctl ^ It is to be remembered 
tliat it'»nhtltlv in Sp,i((-'lime theor\ is a wider 
( oiiM-|)t 1011 than iionn.ilitv in ordinaiv {^eianetry , 
sii'( r Jii lli(' former we li.ive lines wlinh are “ s( //"- 
ii'in.uil " loi wli.it I li,i\e (.died “oplnal lines”), 
11 .eldition to other i.ithei ( nrions hsitiin's 
In the thud {il.ice, tlie ( o-oidin,ite .i\es .in* siipjiosed 
if 1 m.i\ so ('\press it), to be (Mpable (jf ^lailiMtioii in 
•(pi.il paits Ilou is this jj;i .nln.it ion to be theoietn - 
dly .nwved .it,*and hoA .ire we to (omi).iie ii npdhs, 
uiv .doiiy the .ixis of 1. wilh Um^lhs in some other 
111 e( 1 ion • 

It thus .i|)[ie,iis til. it we .ii(‘ re.isoiinpy m a < in 1(‘ 
f we att(“mpt to nil .in.diln.il (U'limtioii of 

sji.iie- 1 im(‘ ^codesits oil sin li a b.isi^ 

1 he emj)lo\ nil lit ol y. , i.ili^. d looidm.ites does 
lot free us from diltn idt les, loi, it it kl'Is ns out 
)1 out dilfK ultv, d brings m .motliei m its plate 
'I hus, foi example, if lliu ' yi. idn.it ions ” wer<^ 
n.ide aiiordme to .ubiti.ii\ siahs, Hie e.\])iession 
01 the length of -i Spat e I iiiit' mtt'rx.il would (.ontam 
nin tioiis file toi 111 of whuh would dt'pimd upon tin' 
irhitrai ih.u.K tei ol tin' ■^t .ih s emp|o\ ed ‘ 

\}^.im, it me.ismeiiunt ol mt(i\.ds be i<y.\id(il 
IS a limd.inu nt.d I oiu I ption, whit is out' to m.ikt' of a 
.ise w lu'i (' 

('1 v,)= i o. 

11 whuh (1,, /,) .mil ( i i ,, /_,) .in' tin' i o- 

udinates of two Sp.iu'-'l niu' points ^ 

It must not b( supposed lli.it m laisinj^ lln'se 
ilpei tioiis to the ordm.m nn IhotK of In'.itme this 
aib|ei I I .im t oinu'nn'd onl\ with desy-intui 
ritieism 

My own .inswt'rs to tin st', d^llu ultn.s ,ue to be 
:ound m my pubbslu'il w oi k 

In (.out lusioii, ' must Ih.ink Mi Koj^eis loi his 
lery inti'iesline httii published m .\\irKi: of 
S'o\emb(‘r ^5, whuh howiM'r, dot's not t.ill foi anv 
-.pet i.d leply 

• \i 1 KLi) A Konn 

( .imbridpu', Xovt'mbei i~j 


A New Type of Kleetrical tlondenser. 

SiN( I'- an elet tiu.il toinh ns- 1 n a (k'\ue for stoime 
'It't 1 1 n it \', it tollows th.it .1 set Olid. ii\ b.itteiv is ,i 
.'oiulensei obeioiish' ol \ei\ l.ir^i tai'.iellN .is 

.oinpaied with tilt' t'lt't frost. die t\pt' ol t oinleilsei 
Ar^nime fiom this point of \ it'w it .ippe.ind to the 
Aiilt'r III. it, by a suit.ible an.met'ini'nt ol p.isit'd le.id 
,ouls iiymersed m dilute siiljihmu .n id .md t oimt't ft al 
.11 ein uit with .III J^lteinatine emn'ut, it should be 
possibk' to (^)tain the t hai.n tt'iistu ellet t of .in 
.'lettrfal eondensei, n.iuK'l\, ,i jih.ise .idx.iine ol tin' 
.Uirt'iit lelatnt’K to Ihe termm.d poti'ulial dilleit'in t'« 



A laryc number of tes^s h.ue.bornt' out this con- 
dusion and it may be of inteiest nj readers of Naj i;kl to 
;ho\v an ostillograrn of the ellet t (Fig 1) 'f he ost.illo- 
pam veas taken during a (^est on .it ell eoiisisfingof grids 

• 

’ tins 1 the s.imi soU uf ix.int Mhirli would for inO.iiKc, in 

hcr^lntl^n.^Inl<'.il tlitoiv bv lemK '-'•iiu' .iibitr.iry st.ili of loop. rtliir. 
istc.i i ol thf thf-rmixlyinniK m.iIc 
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ji.isted w'lth red lead and immersed m dilute sulphuric 
.iLid 'I'he temperature of the electrolyte was about 
.St/’ (' , the fretpiency of supply w*as 3-5 cycles per 
setond, tlie t urrent density about 075 amperes per 
stjuare un h o,* giid and the r m s value of the terminal 
pressure was a little more* than 2 volts ‘There was 
practicallv no gassing of the tell during the test 
If lilt' fund.imeiital of the potential wave is detcr- 
mmed it will be seen that there is a large angle t)f 
phase advanti' of the current on the pressure. There 
is one tithei uiti'rt'stmg point noticeajale m the oscilki- 
gi.im, nameh, the ]i()tenti.il difference of the grids 
lem.iins rekilicely very small during a large portion of 
tliecuiieiit wave When the curient wave has passed 
Its maximum \.due tht' iirt'ssnre tpiickly rises to a 
m.iximum .md fheii kills to /t'ro at about the .same 
momt'iit .IS Ihe tuirent te.it ht's ils zero value. The 
plot ess IS then repeated duiing the next half of the 
(luit'iitwace r. J'' W'all 

ktlg,!! Alk'ii Ivtst'.irth Laboratory, 

Ihe I’liix t'rsily, Shelheld, November 25. 


I \.\ ('ugmeenug contiibutoi to wliom we luwe 
sliowii Dr. W. ills' mit'restmg letter writes ” It 
has been well known to t'let tncians for the last 
lliiilv yeais that an electrohte with metal plates 
111 it will at t .IS a tomlcnsei. 'I'lit'se devices are 
(.lik'd t'lt't troh tit (ondenseis and <ire used m everv- 
d.iv woik ! lit'v gi'iierally consist of ahiminmm 
plates immeist'd m .111 ('let trolvte, but iron plates in 
.1 solution of soda .irt' sonutmu's used '1 hey ait' 
iiseliil tor gt'ttmg cuiieiils which leael m phase the 
supply voltagi' Dr Ciimtht'r St hiil/e carru'd out 
an extensut' .series of tests on t'lt't trolytic condt'users 
at the Kelt hsanstalt m i()op See lilckh ott'( hnik 
null Maschnunlum, ‘ Ixondensatort'u Drober K.ipa- 
/it.it’(\()l xxvii p 247, I'loo) JM)i roR, Nail'RIC ] 


Sex of Irish Yew Trees. 

\i II K extensive impiiry up and down tht' eoiintr\, 
I h.ivt' so kir failed to tomt' .uioss .my example ol 
lilt' lush Vt'vv bcaimg m.dt' tloweis All tht' trees 
t'xammt'd in private gaitk'iis and m cemetent's and 
t liuii h\.iitls h.ivi' bt't'U ot tht' bt'rry-bt'.irmg or female 

SIX 

I Ii.ivt' now a numbt'r of >oung plants raisctl from 
Ihe berrit's of tht* Irish \ ew {Taxus fn^tif^iala) 
k'llilistd by jiollen liom the Fnglisli vaiiety (iuufs 
IxKitild) 'I lit St show .1 grarled st'ries from tht' 
s[)ie.i(lmg J'aighsh type to tht' eu'ct* Irish form 

(liowth is so slow, howt'ver, th.it it will be somt' 
•\('.irs befoit' it wdl be possible to .isieitam the sex 
of thc"^c' ]»lanls , mea^iw hilt', I slioukl be gl.id to know 
through the it'.itkrs of Xvii Ki. .my cast' of a malt 
Irisli \ ew'^ 

II, .IS is btht'vt'd, tht' lush ^ ew tiees now growing 
111 Fiigl.md have .ill bten i>io]).igated l)v t uttmgs from 
til*' mut.itional lush kfim, wimh first appeared m 
(o I't'riimu.igh, Irel.ind, ijiore than .1 hundit'd yeais 
.igo, Hus would exjil.im the l.i t that they are all cd Hu 
km. lie sex On the ofhei h.ind, it is desir.ible to 
.isteit.im wlu'tht'r .my lmka|^(' oiigmally existed 
bi'twt't'ii eieit habit of growth and femalc-ness m Hit' 
mut.itional lush vanety 

f urther, it any male ('xatii})le of Hit' Irish A'ew can 
•be (hstovered it would be desirable to test the elfcct 
ol fertilising the female Irish \'t'vv by Irish polk'n 

('. J. liONi). 

Feinshawy Springfield Ko.id, Leicester, 

November 28. 
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The Physiography of the Coal-Swamps.' 

hv Prof. PKRrv Fry Kkndall. M.Si'. F.( 1 S 


'"PIIK subject of (’onl Measures geoloify has been 
J- discussed piecemeal*in innunieralcle papeis and 
memoirs, so tliat an iiKjuirer may well lu' a]>piflled .it 
the mass of farts and ol oltcn I'onnictme, dedm tioiis 
with which he is confronted. Indeed, il is sur|)nsinu 
to discover how fundamental are Mime differemcs ol 
opinion which e^visf.. 

Among the ejuestions in the answei to uliK'li doitors 
have differed there is, i imagine, none moi(‘ lunda- 
mental than this ■ 

Were ('oal seams simple aggregations ol plant rem.ims 
swept together by the a( tion ol water a process ol 
aci'umulation which tlie learned call allot hthoin , 
more simply by dnlt , or were the\ loimed, like 
peat, by the growth ol \cgetable material m its plate 
— the prore.ss of aulot hthony ^ 

I flo not intend to labour the answer to this tpiestion. 
Cati'goiical aiguments m laxour ol the growth in pl.u c 
origin 4)f the coal-forming vegetation .iie on letord, 
and they luue ne\er been as (ategorn allv answeud 
Many arguments m favour ol the drill tlasac seem 
to me clearly to ha\e arisen from t'onlusioii between 
tannel and true coal, dins distmdion is .igam liinda- 
meiit.d. 'I’liie ('oal-seaiiis .iri' ch.uat tensed b\ - 

(]) Wide (‘Ntent, 

(2) Llniformity of lliKkness and tharader over 
e\tensi\ e areas 

I’reedom Irom intermingled# ddrital mineral 
rn.itter. 

(t) Constant presimt e of a se.it-earth or rootlet bed 

(0 Jditire absent e ol remains of atpi.itit' .mimals 
within the seam. 

Substitute affirmatives for negnti\es, and negativis 
for arfiimatues, and tiu' < harat teiistics ol laniul ate 
as truly set forth. • 

Till' AnKRRA'lIONS OF Co\L-Sl'AMS 

Ihuing got our coal-swamp < lothed with \eget.ition. 
and tile coal-forming materials aia umul.itmg, let us 
n(‘\t (ousnlet the x’arious intenuplions of tontmuitx 
and the aberrations to whith it is liable Thi'se 
interfeiences may be either t ontemjior.meoiis with 
the ac ciiiniilation of the mateiials, oi. .is one ma\ sa\ , 
posthumous. • ^ 

Prominent in the lategory of tontempoiaix mtcifer- 
ences must be put the iihenoi^ien.i ol split-seam^ 
A spht-seam is the iiitcn alate^n into the midst ol tla 
<’o.d ol a wedge ol sandstone, di , oi the like, m su» h 
wise that tlu; scam beiomes siibdnided b\* mteixening 
strat.i into two oi more seams riie most notable 
s|)ht-seam in Hrit.iyi is the*famous .St.ilfordshiie Thi< k 
(oal. Jukes showed tl^it this m.igmjiccnt scam, 
40 leet thu k at Us ma.ximum, is split up into ,i number 
of minor siams by v^edges ol scdimenlar) sti.ita which 
aggregate, in a distance ol 4} miles, a (liukness of 
500 feet, 'riie explanation offered by that sag.uious 
student of coal, Howm#n ol Manchester, might find 
here a tvpical appluation. Howman .supposed that 
a local sag oicurred in the floor of the coal-swamp, 
resulting m the drowning of the vegetation and inter- 

’ I rom llie prpsKkuO.il .uldrpss dplivpml to Section C (Geology) ol the 
Britikb Absoci.ition .it Hull on Srpt 8 

NO. 2772, VOL. no] 


rupting the formation ol pe.it until the liollow was 
silled uj) and .1 new swamp tlora re-eslahhshecl 

I now' turn to .t lonn of split-seam ol e\ti.iordmar\’ 
interest, wjiich h.is useiced ( oiuparatu el\ little 
attention from geologists tliough mining engiiieets 
must surely h.ive a sjiKial iommmatoi\ foimiil.i to 
express their sentiments theieon, the til si example 
that tame under m\ noli<e was em oiintereil in ihe 
eastern woikim^s ol* the Middleton Main .Scam, at 
W'hitwood Cf)Ihcr\ , neai Wakefield 'riiiu iiUen ala- 
tions of shale and olhci sedimeiUarc materi.ds, ap[)ear- 
mg .it different hori/oiis m the ^e.im, wiie loiitul to 
tlui ken gr.idu.illy to the i.isl (omuiienth with the 
gradual dwindling of the lower p.iit ol the seam An 
e\j)loratinn w.is then .in n d out The hottom < oal 
w.is lollowed, hut it w.is found that though the uiuler- 
(lay (onlmuecl the < o.d dis.ippe.tred, and was wholly 
lost lor .1 short distam e beloie it reap])(Mred. 'I'lie 
to[) coal rose over .1 steadiK tlm kemng shale parting, 
and disappeared into Ihe lool of the workings, hut 
boreholes pio\ed th.il it w.is present al)o\'e .1 jiarling 
whali w.is, at the m.ixinium, 2() leet tliiek. At the 
faither end ot the hc.idmg the top < o.il (.ame down 
.md the integrU\ ot the se.ini was restored Two * 
other lrans\irse explorations luue prosed the same 
giiieial aiT.ingeiiieiit on the same se.ile ol magnitude 
and one 01 both margins luue been traced lor a long 
(lislame, enabling the mleiruption to be mapped 
continuously for al^mj <S or <) miles and intermittently 
mu( h I in till r. 

M} first im[)ression w.is that this was just a simple 
( .ise ol Bowin. Ill's “ s.tg,” until 1 obsersed that in 
e\ei\’ traseise the Nf>/Hr elenirnt oj the seam uhu aiched 
n'hile the floor was Jlat i • 

Several .uudogous < ases (ame under my notice before 
an expkin.ilion ol this .inoiiialous .iri hirig was readied, 
j'he expl.uiation was fciuiid t(( he essentially m the 
diffeiential shnnkage undergone l)\ jieat-stulf in the 
pioiess of lormflig (o.il. and. on the other hand, h) 
any s.md or mud whidi ma_\ luue been deposited so 
.Is to re[)la( e a ji.irt oi the pe.it 

Let Us imagine .1 stream being diverted at flood 
time aiross a bed of peat and si uoping out for itsell 
a hollow < lumuel wliidi subsecjiaaitl) becomes filled 
with sediments, and alterw.irds the lormation of jieat 
(oiilinius, the pi.it pl.mis i n^p out. and*pi esently 
(luelop the whole m.iss ol sidiments When the beds 
(Oiisohd.ite there will ob\ioiisi\ be \ cl \ different eun- 
ti.Ktiou bitwYen the s.mds, muds, and tlu‘ eoal-stuff 
The sands will m an ely i oiUt Ai t .it , ill, the muds will 
lontrad .1 good deal, the (o.il*stuff will (ontnict very 
greatly. 

bc‘t Us now return to the ('orisideration ol llie plano- 
convex lens of “dirt" oeiufising a position hetweei^ 
the ^ijiper and lower elements of the spht-seam at * 
\Wiitwcu)d. On tlie sag expkinalioif it should lie 
convex downw.ird, vet iiy this as in all othei c.ises 1 
have,inv(\stigated. if i.s i^onvex upwaid. 'riie explana- 
tion is simple Tet us make our mental picture of 
ll^e infilled channel m thii [le.it a lirttle more specific 
in detail. Let us supjiosc that the peal was 40 feet 
in thickness when the river commenced to cut its 
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course across it, the diannel we will su\ w.i^, like 
most (hanm-ls, deeper iii the middle th.m at the suh-s, 
and in the rnidtlle aetuall)' < ut through to the seat- 
earth 'I heii tfie (hannel silt(d ii[) M)inj)l(>telv. so that 
a (list (if its meandering (oiirse in sands or mud rea( li- 
in,i^ 40 feet in thakne-.s .it the m.iMinum, hut nun h 
thinner at the matj^’ins, u.is lotmed , then the upper 
bed of peat formed to a lurther depth of |b leet '1 he 
(on\ersion of the peat into ( o.d would redme it to 
two beds, e.nh, jet us say, 2 fett in thnkiuss at the 
maximu^i, em losin*^ the sediment w ith a jirojxntiun.itel} 
smaller tlm kness in the iruded pe.it on eitinr m.ir^in 
of the (h.inneh ’I'hi' sedimint.ir\ m.iss would ha\e 
the transverse seition of a jil.inou (>n\e\ lens, the 
fon\'eMt) bein^ do\*nw,ird, but when the peat under 
the (dpa's of the sidinunt is ( ondensed to one-tweiitn th 
of its original bulk the base bin onus .diiiost ll.it, .ind 
the uiu oiisolid.ited m.iss ol sidmunls adjusts itsell 
thereto. 'I'hus the ( urve. oiiyih.dly .it the b.ise of the 
mass, reprodines itsell in the top of the m.iss, whnh 
was oriyon.dly {|iiite flat .ind now is luned Ihe liiis 
of infillin'' has rc\ eased its (urxatiire 

When a scam is deejily eroded Ihe onl\ too l.iinih.ir 
Iilunomenon ol a w.ish-out " is tornud 

d he most ('ommon abnoim.iht} is the (Keurreiue 
ol belts or ji.iti lies ol “ pioud ( o.il ” in whn h tin* se.ini 
• swells up to twice or thrne its noini.il llinkness-- 
somelmus, thoii^^h not .ilwaxs b\ repetition ol the 
whole seam 01 ol the iippit ji.iit, eitliei b) she.irinu' 
or by ocertoldiny 

It has been su<,;y'est('d th.il .ill ihcMolenl displatiment 
.111(1 n\er-iidinns aie brought .iboiit b\ *t((toni( .lyeiuN. 
and th.it the\ are thrust-pl.uus. 'Ihe lo( ahs.ition to 
a single stratiyr.iplu. il jil.im should suHh e to disiredit 
this exj)!. Illation An anijilifn .ition ol the s.ime 

explanation asuibes the displai eimnls to .1 thiust 
, with a motemeiit Iroin S b ty N W .ind .1 (ommon 
(aiise to the de.tt 01 cle.ivaeie of the lo.il wliidi is 
normally directed to the N W' It suflues to refute 
this to leniaik that the w^sh-outs 1 h.i\e exploiid 
in the Yorkshire eoalfield are .dinned in lour [iriiK ip.il 
directions, so th.it if supdjiosed the^* would pi\e wh.it 
inav be ( ailed the dnion j.u k jiattein, / c N Is — .S A\ , 

N.\V-Sh:.N -S., .incris- W 

Moreoxer, it these so-called “wash-outs” are not 
due to the erosive (dies ts ol ( ontemjioraneous or sub 
eontempoi.ineoijs stre.inis, but to Jl.it-h.idmy l.iults, 
ail) co.d displ.ued should be presmtlv loiind .lyain 
without, .ill) loss yh.itever 'lh.it swdlinys .md 
dupluations of the se.im o( i ur we Ii.n i alHaelv notu id. 
and sucji phernmuna h.ive beem pointer] to .is evidence 
that there is “no lo-s ol loal m (onnexion with 
the so-( .died wash-outs. Hut losses ami the p.uns b\ 
dupluation do not, irf fact, b.il.im e A simple .md 
('oiivmcflij; (Use is a w.ish out in a tlnn seam, in whidi, 
b) takin.e no 1 .urements of the thickness ol eoal 
^present and the breadtli of the barren .irea, 1* h.ive 
been alile to shejw that a y.ip with no coal for 2119 feet 
IS (ompensateek for by onlv 35 feet of exeess c.m |he 
marpin. • 

• t* 

Seismic Phenomena in the Seams. • 

While the dispjai'enientb /ind duplications are totally 
unlike tlu'se produced by faults, there are cases *in 
which the seam appears to have been subjected to 
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a stretching' tension and to have broken under the 
strain. Alonit the /one of such a stretch great confusion 
IS rommonly found. Masses of sedimentary materials, 
of the coal scam, and slabs and seams of canncl 
commonlv occair, besides a* curious argillaceous sub- 
stance* unlike any natural rock with which I am 
a(([uamted In its unstratified structureles.sness it 
sueuests a kind of c'onsolidated sludge such as might 
be (irodiK cd bv violently stirring or shaking a cju.antity 
ol not too licjuid mud. Where the scAm abut.s against 
this stiill It presents usually a nearly vertical ragged 
edge, its blight and dull layeis preserving their 
diarac teiistics (]uile up to the c'ontact. 

'Ihe expl.ination 1 h.ive oflered is that all these 
disturbances which complicmte the alrcvidy c'omplex 
features of w.ish-outs are the eflect of the lurching 
of the soil alluvi.il materials b) earthcjuake agenc\ , 
Kvery jiredicable subterranean conseejuence of earth- 
(juake .ic tion upon line onsolid.ited alluvial deposits, 
such .IS the Coal Measures were, can be syen in the 
'\\)rkshiie ('oalfield The liiirhings, the rolling and 
heaving ol s.ind-beds, the shaking to pulp^ of the 
mudcl) deposits, the lending and heaving of tlie peat, 
cracks 111 the |)eiit. and ciacks infilled with extraneous 
m.iteii.il passing thiough the strata; and lastlv, 
though actu.dlv the first due to the explanation, 
m.isscs ol sandstone in th(> form of inveited cones 
(“dog's-teeth,” “paps,” or “drops”), ch'sc ending on 
to (o.d-seams, which I iiiterfiiet as the deeji-seated 
expression ol the sand-blows that aie the invari.ible 
.11 ( ompaniments ^il e.irth((uakes in alluvial tracts 

An e.iith(|uake sweeping actoss an alluvial [ilain 
benc.ith which lav a Ihick bed ol water-charged peat 
oveilain by lanimatc'd d.iy, and that in tuin bv sand 
and an upper la)er ol mud or day, would throw the 
pe.it and Its waterv contents into a state of severe 
compression which would lesiill 111 the bursting^ of 
the immediate' covei ol day and the injection of water 
into the sand, and, probablv, .1 l.irge c|uantity of gas, 
( onv citing it thus into (]iii( ksand 'J'his in turn would 
eject w.iter in the loim ol loimt.iins through the upper 
muddv 01 silt) str.itiim, prcjclucing sand-blows and 
( r.iters on the surl.ic e When the dislurbanc'e subsided 
s.md would iiin b.ic k down the uiifiee into the funnel 
.ibove the pe.it These aie the “drops” 'I'liev are 
commonlv ll.ingcd down the sides showing that thev 
weic foimed upon .1 line of cr.ick , An earthcjuake 
not mliccjut'ntl) gives rise to jierrnanent deloim.itions 
I yl soft (lcj)osits either by the luiching of the surface 
.md the jiroduc tioft of jiermanent wrinkles, or by 
subteir.mean migi.ition of cjuic ks.mcl so as to produc e, 
• lieu .1 sag, 01 hollow, there .1 iidge or bombement. 
Mr. Mvion huller's admiiable ac'count of the erieits 
(tl the \c‘vv M.uliid e.irtlpiuake of i8rb as observed 
one hundre^l years after the evenf, is lull of the most 
inter'‘sting and suggestive- observations, not the least 
so those upon the sand-blows and sand-filled fissures 
containing lignite — the sand hating come uj) from 
a bed Iving at a depth of not less than 80 feet— the 
elevatecl tr.icts, and the new lakes produced by sub- 
sidence. '' 

< 

The “ ('leat ” or “ Slynes ” of Coal 
One feature of coal-seams I must discuss before 
I conclude, though it will ngt at /irst appear c'lear 
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that it ran ba broiif^ht within tha title of tlii-* address 
-A allude to the eleavaiie or eleat or slynes ot coal. 
If we look at a piece of coal thib elea\ai;e is very 
('onspi( nous, lor, l\inyf at ri'i.ht angles wi^h the beddinj^. 
It ui^'es the straight safes to the fraement. It is 
olnioLisly not like the (lea\a<^e of slate, a texture, but 
n IS a series of well-developed joints 

It is a vital element in the ileat problem that it 
is as well developed and as definite in direction in 
a fiakc of briyht ( oal the ,,',dh ol .111 im h 111 thakness 
as in a trec-truyk While I was jirepainyLi, this address 
1 procured a slab of shale Irom the bed imderlyini; 
the uppeimost bed of the Millstone (Irit. It liorc 
numerous imprints of yomatites and a leal of ('ord.iites, 
which, in its present (ondition ol bnyht coal, v-irie-. 
in thickness from about .^th down to , !„lh ot an im h 
in thic'kness It is tra\ cased by an e\en and regular 
cleat at inter\als of about ,|',,|th of an imh, disposed 
at an anj-le ot about 3^" to the lenuth ol the leal 
With .erCckt (<ire it was possible to rejiku e the slab 
in its original position and to det'Timne tlu' onent.i- 
tion of 4he cleat to be X W -S Is. This is not nearh 
the extreme of ti'iiuits reai hed bv weil-ileated plant 
remains. 1 have spcdnuns that aie men* shiiu films, 
and cannot, I should judye, exieed .,’,dh ot an imh. 
\et thev show well-defined and regular i leaf h'urlher. 
it should be rioted that the piodiution ot deal w<is 
subseiiuent to the erosion of stream < hanin'ls .is well 
as to the prodiution of phenomena on tlu' iii.iiems 
ol the wash-outs hbery pebble .iiid flake ol co.il 
lonnd m the displ.ued masses in ^lusc stieanxasls 
has the deat well de\ doped, and in strict ii.irallelisin 
with the deat ol the adjatenl undistnrbid si .mi 

i ha\e directed attention to the fait th.it deat is 
(juite independent of the joints tiaversiny the shales 
aiK^ sandstones of the .issix lated measures, wheiin 
I draw the mlereme th.it the deat must h.i\e bem 
|)iodu('ed prior to the joinlnyy* 

'Ihe reason for this earl\ dcwdopinent of ,1 joint 
s\stem is easily found -the oriL!,inal jie.it. in p.issim; 
into liynite, ai'ijuircd a brittle ('onsisteiu \ .ind .1 
(oiisepuent disposition to )oint Indeed the i hanpe 
of (onsisteiH)' Is the eflei t of dieiiiii.il I'h.mec .md 
loss, wherebs the pe.it subst.une lonti.iits I [cine 
when our ('oal Measures wei(‘ first l.nd ilown the\ 
would consist of a senes of iruoherent sands .md muds, 
.md this uniomftaited i ondition may luue [leisisted 
for a \erv lony period, even suiAUim; loiisideiable 
tei tonii distiirbaiu cs. The peals^ howcw er, would !)♦ 
siibjei t to ( hartfies entirelv iiiyate the yiadii.il loss 
ol \ol.ilile ( onstiliients. or at le.ist the lesitlulion ol 
the i.irbon i om[)ounds into new yroujiiiips and the 
(oiuersion of the mother subst.ime ol the i o.il into 
Iiynite In this i ondition ^he < o.d-siibst.mi e would 
be brittle and liable to joipl in response U the tensile 
strains set up by the i ontrai tilit\ ol the m.iss 

'['here are iiuestions of \er\ deep imjiort loiue-rne'cl 
with the }4eou,raphic.d direition of the dc.it 'Phe 
first reference to this intcrestinit topic is, 1 believe, 
in a work, dose upon^a lenturx old, b\ Edward 
Mamrnatt, entitled “ (leoloyical louts to elm id.itc tlw 
Ashby-de-la-Zouch ('oalfield," [lublished in 1S34 Ills 
fourth chapter, headed “ On the pjularity ot the strata 
and the general law of their arrangement,” contaims 
these remarkable 'passages . ” Pol.iritv of the strata 
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is a .siibjeit wliidi hitherto has not been miuli 1 011- 
sidered. The extraordm 11 \ mntormit^ m the diiei t ion 
of the .slynes and ol the j^i.utmgs of the rotk\ sti.it.i 
seems to base luen detei mined b\ the operation ol 
some law not \et undirstoud Wherexer these 

sKnes .ippeai . thin diieition is .33 West of Xoith 
by the coyip.iss, wh.itexci w.i\ the stialnm max 
incline. 'Phe lo.d betwein them h.is .m .ui.mgement 
ol lines all |).ir.illel to tin sl\ne^. bx which it m.ix be 
dixided 'Pills is ( .died Ihe (laf ol till* I o.d ” , 

In a jiaper in the l/ugu./i/c I (ommented 

on the hut th.it#little h.id Ikcii wiillen on the Mibjei t 
ol (le.it sinie jnkis's ‘‘ M.imi.d ol Caologv” (iSt)’), 
in wliidi he ipiotes ,i \otlingh.imshire miners ii'in.uk 
th.it the six ne l.u ed “ two o'doi 1? sun. like .is it does 
.ill oxei the xxorld, .is ex 1 1 I heeled on." .1 geiier.ihs.ition 
to be remembered. 

|ohn rhilh|)s ( 01 roljfiiales the statement so l.u as 
( one eriis the c oalfiilds ol .Xoithumbeiland and 1 ftirh.im, 
wheie he sa\s it " iiiiis most L’enct.dlx to the noith- 
west (true)" 'Phe same dneclion, he s.ixs, juex.iils 
m \'orkshire and I )ei bx shiie .md also in Lamashire 
1 h.ixe suggested .1 K.ison whv coal should acijune 
a joint sxstem .interior to, .md independent of, that 
(»f the .isswc Kited nu.isures, but. while proxiding ii 
jointing loice, liiat thecjix luinishcs no expl.m.ition ol ^ 
the dnectional tench m x ol the cleat 'i'his tendcau x 
must h.ixe been suppliecl bx some diiectixe strain 
not necess.nilx ol great intensiix. but continuous 
111 its c^x’r.u ion 

In i()i4 .md since 1 h.ixi ccilleclc'd .1 gie.it bodx ol 
d.ita reg.iiding the •lima lion ol the c le.it m c o.ib .md 
ligmtis m m.mx parts id the woild 

Cle.it obserx.itions in the Noithcin Ilemisphete show 
an oxeiwhelmmg jin pouch i.im e ot a X W -S K 
diiection 111 (o.ils and lignites ol .ill ages Irom (‘.iibon- 
ileious lo I'leisloc ene ^md liom iigions so remote' as* 
Al.isk.i, .Sjutsbcigeii. the Omis, Nigdi.i, and China, 
'Phis (luce lion [Hiusls throiieh exiix varittx ot tectonic 
icl.ttioiis, but seems iiioft legiil.ii m the' largist and 
le.isl disturbed fields 

juke s's minei 's*,istonishing U.itemenl that “the slxne 
f.icc's twoo'elcjck sun .dloxii the world ” mxolves 

moie th.m is .It fiist glance .ipjcircnt. lor. as a Inend 
h.d pointed out, ih.U two o'e loe k .suii must .shine bom 
.1 (|nite difte-rent comp.iss-be.ii ing in the Xuithcin and 
.Southern Ile inispheres. ^ ct the chit. i I h.ix'c collec ted 
(c)nfiim.s gener.illv the mmea-’s dec kir.ition in the 
.Southein ifemispheie' as well .^s the Nortlf, though 
excejilioiis occui th.it m.ix posse--. ,t d^ei) sigmfic .me e 
M.mv of the southern c o.ils h.ixe no definite cleat, 

* but in such as* do dis[)l.ix .1 ic'gul.ir sx.stem there is ,i 
distinct pre domm.im e' bf thf, X h -S \\’ direction, 
which has ,i c uijoiis mxcise 1 elatioiiship x^ith the 
N W -S E direction of Ihe Noithiin Ibmisphcie 
I levl pc'isu. idl'd that the c.iuse will be found in some 
lel.ition to influences, tid.d or othei, clepeudent upon* 
the e!irth's pl.metaix le'ile' 

'There is a negatixe aspect of the*c leat^eiuestion 
which brings it mc*i^' clc.yly within the ambit ot .in 
inejiii»\ into the' jihx siogiaphy ol the coal-swamps. 

1 allude to the absence of cle.it that characterises 
aiirfhrae'ite the world oxe.Y. I pon *this absc'iic e ot 
cleat are attendant leaf lire's th.it h.ixe been regarded 
as indii'atix'e of conditions prex ailing during the 
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formation of the (oal, and hence dearly within my 
terms (d refeu-n^'e. 

In the Memoir of the Geolopcal Survey on tlic 
('oals of South Wales, it’ is pointed out that the 
.inthradte corulition, instead of heintf aeiompanied 
l)\ a hi^h ash-content - which is what mi^dit he 
expected if the asli ratio were determined simply by 
the lediKtion in the non-asli- is showm slatislicallv 
to licar the reveist* relationship. That is, the more 
anthr.K ;ti(' the foal, the lower the ash I’Vom this 
it IS argued that the antliracites^ol South W.iles wcie 
formed of plant-constituents dith ren^ Irom those ( on- 
trihutiiiL; to the steam and house coals 'I’his pioposi- 
tion ^dins no support trom the study ol the plants 
found m the assoc i.ffed measures, nor eloes it expl.iin 
why the e o.ds ol other fields, eomposed m their various 
parts ol \er\ divcise- constituents, do not (‘xhihit the 
anthr.ieite phase l>ul the as^ <iiiestion needs to he 
appro.u hed Irom another point ol view. The ash 
ol (oal ma} , as I h.ive shown elsewhere, he lomposed 
of tliiee entirely distimt .md die mu. illy dillereiit 
materials. 'I'heie' may he (i) the minei.d siihstaiue's 
helonuinp to the plant-tissues, then (2) anv dediital 
mineaal suhstames washe-d or blown into the aiea 
of <.;iowmy peat, and, finally, the' sparry mineials 
loiate'd 111 the' liime'n of the e h at 

As to the first, 1 have lony eonsidered that the eoal 
was in laif^e nu'.isure depiived h\ le'a< him; ol iiiikIi 
ol Its minei.il suhstames, it is otheiwise diKuiilt to 
ai count lor the almost total ahsemi' ol potasl^ 'The 
second - detrital iuatter --is prohahiv jiresent m some' 
though not in all coals . the Uab pencnt<i_ae ol .dii- 
minium silu'atc' is pioh.ihh ol this 01 lain. Ihit the 
third constituent -di' spairv matter-- -ma\ , both on 
a pnart arounds and ii|)on diiec I evidence', Ix' assiaiu'd 
a veiv impoit.int leMe iii the* nioduetion ol the ashes 
in most (oals When a ec^al wi^h .1 stronalv dev e'loped 
deat IS exammc'd in laiae masses it is at once seen 
that till’ cleat sp.u es ate ol cjiiite sensible width, and 


that they are occupied most commonly by a white 
cn-stulline deposit which may consist ef either carbonate 
of iron or (ari)onate of lime, and there are also in many 
seams crjstals of iron sulphide — either pyrites or 
marcasite. Tliese sparry vVins may be as much as 
,',jth of an inch, or even more, in thickness, and they 
deailv constitute the principal contributors to the 
ash It has been siij^c-estecl that they arc true com- 
ponents of the oriymal peat, a proposition to which 
no hot. mist would assent, and it apjiears certain that 
the veins consist of material introduc'c^l by pcrc'ol.Uion 
liom the ov'cilyiny me.isuri's, subsequent to the 
production of the deat. Tf that be so, it then will 
lollow that the amount of the material present in 
( oal must be m some diiee t proportion to the available 
deat space, and il thi-re is no cleat neither will tlieie 
be anv vein-stuff to contribute to the ash. It should 
b(' pointed out that oidinarv’ bitunimous coal broken 
into minute dic'e and waslieel so as to remove .iny 
heav V mine r.d partic les is found to contain a .percentage 
of ash (|Uite' comparable with that ol an average 
anthiaciti' It is to be conc'luded, therefore, /^hat the 
V. Illations ol the ash contents ol a c'cia] are no indic ation 
of the pl,int-< onstituent ol the loal 

1 h.ivc sou'dit to show liovv the eomept of the (V)al.e> 
Measiiies with their sandstones, sh.iles, and loal-seams 
ac colds I'lilirdy with what we know ol modern swamps 
and di'lt.is, and th.it just as each (‘oal Measuie fait 
finds Its illustiatioii 111 modern londitioiis, so we may, 
inverting the method ol inejuirv , say th.it no note- 
worthy le.itures ^>1 (he modern sw.imps lail to find 
then e.xemplific .ition 111 the .im lent. 

hven vvh.il m.iv seem tlie most d.irinj’ ol mv proposi- 
tions the siismie oiiein of abnorm.d “ w.ish-outs ” 
—finds, 1 (.imiot doubt, a full justifu .ition m what 
has been seen in the .Svlhel rcyion liv Mr. Oldham. ^and 
in the Mississi[)pi vallev bv Mr. Fuller, or in wliat can 
be injcned .is neecssaiA' subtcriane.m acc'ompanimcnt 
ol these siirl.ue siyiis ol ure.it earthejuake convulsions. 


The Royal College of Science for Ireland. 


1 ''IIF seu’ntific’ public' c aiinot but ted aiave con- 
cern that the Royal Folleye of Science lor 
Ireland is at jiresent (io,ed. .ind its students .ire 
scattered in teiiijioiary ae i ommodation All inteiested 
m apjMied science will realise that this is a serious 
state of* affairs, botlf as regards Ireland’s industrial 
prosjic'rity .incite ientific jiro^ress. 

The College was founded ne.irly sixlv years a,i;o. It 
(ameiiUo e.xistence in 18O5 .is the resuft ol .1 'rre.ism v * 
Minute of that year,* which converted an existiny 
institution--thc Museum of Irish Industrv and Oovern- 
ment School of Science ujjplied to .Mimny and the 
Arts- into the Kov.il ( olieue of .Seienie .Sir i\obert 
Kane— well known as the .luthor ol * 'flie Industri.d 
Kesoucies oi Ireland ” w.is ajijioiiited its first 1 )i .111. 

The (plleae'was at first housed m premises in«St. 
Stejihen's Green, and as e^rlv .i^ti.SPp it had earned I 
considerable rejjut.ition for itsdf .is a sc bool ol science 
Thus, the t’omniission on Science and Art m Ird.iiid, 
of which lliixlev and •llauphlon were members, 
re]3orted m that )ear, that—" In the Royal Folle^ue 
of Science, Ireland possesses an institution which m the 
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number ol Us jirofessorshijis and general course of study 
Is more complete as a jiuie sc'hool of science than any- 
thin'; of the kind existin'; in Enrl.uid or .Scotland.” 

In Its earlier years the Colleec'* wais under the 
administrafion ol the Dejiartmc'nt ol Scic’iue and 
•\rl , but m Tcjoo^it was jilacc'd under the c'ontrol 
of the newlv (r('ate|l DejiartmeiU of Anricmlture 
.end lechnic.il Instruction, a deji.irtment which vv.is 
laijuely the«ou1c'ome of what was known as the Recess 
( ornmittee, of which Sir Horac e Plunkett was c.hairman 
and Mr. T. P. Gill .sec rc'l.Try. 

Fnder tKe enliyhtc'ned adpiinistration ol this Dej’iart- 
ment, the ( olle;;c' was uieatly dev'elojic'd and extended, 
p.irtic'ulaily in renderiiiu it of more direct servic'e to 
the industries and needs of the country. In the early 
(lavs of till' ('olleye, chief attention wais devoted to 
such subjects as c liemistrY, physics, mathem.itu's, 
geolo;;v. minmi;, enjj.ineerm'j;, and manufactures. 
Under the Dejiartnumt, however, not only were these 
.utivities extended, but also considerable develop- 
ments were made m connexion with agriculture, which 
IS the staple industry of the ('ountry. 
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With the expansion of the teacliing of applied 
science on so wkle a scale, the artommodation in the 
existinf( buildiiif^s rapidly became wholly inadequate. 
Accordingly, the provision of new (jyarters became 
imperative, and under ^ct of Parliament in 1903 
a government grant was made for this piir[)ose. The 
magnificent new buildings on the* present site in Up; 'T 
Merrion Street were thus made possible, and the 
Inundation stone was laid by King Kdward VII 
in IQ04. The buildings were opened by King (leorge V. 
in July iQii, gnd m October of that \ear the College 
began work m its new laboratorle^ 

The buildings (Fig, 1), which wcic dc^sigiicd bv Sir 
Aston Webb, oc cup) three' sides ol a (|uadiangle, and 
the numerous laboratoiies and lec ture-iooms arc laid 
out in a manner Ic.ivmg nothing to be desirc'd Xcitber 
care nor expense has been spared in making the build- 


of the College to its new home, all the principal couises 
were extended to lour M'ars, an alteration whic h has 
been amjilv justified in the light of ?he results which 
ha\e been att.imed Hroadlv speaking, the cuiii- 
culum is now arr.inged so that the first tw'o )ears 
are de\oted to wotk inainlv ol .1 mathematical and 
purely sc lejitific character, while' tow.iids the end of 
the sec'ond \ear, .ind dm mg the thiicl and lourlh 
\ears, attention !•> cUxotcci l.irgc'h to the ajuilieations 
of scii-iue. and to the [)rc)le^Momll a^pec O ol the 
sewral subjec'ts ol stncl\ 

'I'lie cour'^l's jn aHc.isis nnoKc' \erv c oiisideiable 
use ol l.iboi.itoiK's and workshops, and dose co- 
ordination In'twii'ii tuition in theoiw and laboialory 
work has been workc'd out caielirtlv 

The work ol the College' i-> organis'd m three lacul- 
ties-thoM' ol agriculture, .ipiilied chemati\, and 
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ings and ec|uipment |)erlec'th' suitc'd loi the work 
of the College. Manv \e.us luue bei'ii spc'iil m tlu'ir 
complc'tion, and thev are among the bi'st m tlu' Ihitish 
Jsles at the present time The labol.ltorle^ are 
replete with thf most modern ajiplianc and aei'es- 
sories. and the machines and appaialiis installed 
have' been chosen tor their exccll^'iic'e from the' worlcfs 
markets . • 

In short, the College |iossessc"i the grc'at advantage 
that its buildings and e(|ui[)ment in cvc'Tv dc'tail are* 
up-to-date, and both have bet'ii thorougliK' laid out 
with the definite ojijec.t of^iioviding the me.ins nec.es- 
sary lor dc’aling ellicaentl^v with the* c oul^•('^ ol educa- 
tion undertaken. 'I’he College buildings also provide 
laboratory ac comuiodatioii for the important work 
of the Plant Diseases and Sc'cil Tc'stmg Division, and 
the Agricultural Analyticyil .Station of tlie Dcp.irt- 
ment of Agriculture. » 

For some time it had become appaient that tciic 
thrc'e-year course, which until iqri had been re(|uirc(l 
of the students taking the assoc iateship. was in- 
adecpiate to deal satisfactorily with .1 gradually extend- 
ing ciiriicuUtm. Accordingly, shortly alter the removal 
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c'liginec'rmg. In addition, llic-re are four-vear c'ourses 
of stuclv.m c'xpeiiinental sc ic'iice.md 111 natural science, 
le.idmg to industrial emreers d'he College also pro- 
vides courses m science siih|ects lor students wdio 
intend to become te.u'heis m the tec'hnn al and sec ond- 
arv schools ol llie countrv . and it is thus the kev stone 
of the Depaitment's sclu'iue of*te( hincal an?l sOentific 
ediuation throughout Iteland. . 

Stiich'iits who hiive successlull) p.issed tluTiugh one 
of the lull courses of study <in' awarded the associate- 
ship ol the Collc’ge. ’Assocaates of at least three 
\ ears’ standing i^iav proceed to the fellow sli^p of the 
College, which is awaided tor meiitorioiis original 
scierMifie research or for < oiilrihiiling otherwise m 
a marked degree to the- adv am c'lueiit of sc'iencT. • 
dliere are [irofessoisinps m agi ic ulture, • botany, 
I'Jlennstry, engineering, loiestrv , geologv, m.^thematic's, 
jilnsies, and /.oolc^a^ ; nn*l k'ctureislnjis m agric ultural 
hota^iy, agric ultuml cheinislrv. h.ic'teiiologv , organic 
cdieniistry, pliv sic al and metallurgical chemistry, en- 
gineering, hortic'ultuie. hiatlu'inatics, and j)h\sic:s. 
Among the past prolessots are many well-known names, 
such as — Sir Rcaln'rt B<dl, .Sir William Barrett, Sir 



8 1 6 


NATURE [December i6, 1922 


William I’liisclion lJ\cr, Hr. A ( Iladdnn. Sir W .ilti-r 
Hartley, 1'! Hull, l)i (i, 1 . Moryan, i', 1 *. 1‘iuotl. and 
Sir \V\ ville [. Tlionisoh 

l'’oIl()\vm;^f upon the i slahlishment of the ( olleue 
in its new hmldmys, then' has laen a stt.uh and |)io- 
yressKc irn reasf iti the riumher ol it', stmknts and 
Its several (oiirscs of stud\ are hetomitiL: apjiredaud 
more anr| more fiilK throughout th(‘ whole ol Ireland 
More()\'er, the p.ist stiuh nts h<i\e hit ii wirimnu sm < tss 
in the .several I'telds ol mdiisliv and eiliuatKm for 
whi( h tiu ir courses have littcd them 

In the Ihuiiltvof Ae;rii ultuie’tho untilw courses 
yu'ven at the College ha\(‘ Ixcn the basis ol loiisidtr- 
abl(‘ imjjrcjv ement in .ilu i< ultuial laacticc in tlu' 
(ountiy, lor m the ifriajoiitv ol c a-,( s the vouiyu l!i''h 
men who have attended these euurse’s at lh(‘ ( ollce;e 
liave* lenmd their wav into the service- ol the- He-part- 
ment of A; 4 rieulture as Amie ultuial Instnie tois. 
loeatc'd m various iiiral distiie’ts, wheic- the-v ae t as 
seientihe advisc-rs to the laiiiiers Othe-rs put their 
knowledyu- to ,i( e ount m the lu.ui.tLienient of larue- 
(arms and estate-s 

In tlie h'ae'ulty ol Applied ( heniistrv manv hmhlv 
trained vounu; men have been tinned out and have 
found se-ope lor their ti.iimuL; as assistants and researe h 
workers in manv ehemieal industries, such as the 
mam I hie tiire ol elves. v‘\pIosiv c s, and sv nt hetie di u^s 

In the' luiiullv ol h.nyiiKc tim; the meicase m the- 
number ol stueknls lollowmy upon the ek \ e lopme-nt 
of the new laboiatoiies has be-e-n spe-e lallv inarkeel, 
and alreadv the demands lor admission are ta\my 
(he ae e ommodalion to its utme^st^ 'Ihe- ma)oiilv ol 


these students find employment with the larfte 
eiiLtmeennit eoneerns in tlie British, Isles ; and prior 
to the jjiesent e-ondition of depression, there was a 
rieiilar demand each year for capable students from 
some ol the lea*diiyy establishfuents. The out-put ol the 
enamePrini; and chemistry departments of the Colkye 
should be of i^reat and essential service to Ireland, 
if a jeoliev of indiistiial riamnstrue'tion is undertaken. 

'Ihe ee|uipment ol the (olk^f^e is excellently suitc'd 
lot active n-seareli in manv direHions. Indeed, 
alre-adv alter a le-w veais’ oc'ciipation of the new 
prcmise-s, u|nvards oj one himelred researe-hes weie 
m hand or li.iel been carried out, many ol them 
beme on subjects of direct benefit to the industries 
ol Ireland \\ hile rese.-arch thus holds ,i hiuh place 
III Its aetivi(ie-s. the College is, iiev'crtheless, speeiallv 
noted lor the thorouith attention that is dev cited to 
the e-rieetive teaehiny; ol its students Its suecess is 
due to the devotion and I'lieryetK service ol its able 
St. ill. as much as to the modian conditions under 
which the-ir l.ibours are* earned out 

It wouki not e»nlv be- a nation. d eal.imity knit al e 
.1 m.itte-r ol the vre-.itest concern to fiio^ress m appk ai 
Mieiiee it this yre-at institution, that h.is taken m 
ve-.iis ol devoteil sciviee ol its st.dl to bring to oal 
present high stand. ird ol e-\e elk-nee, shoulelbe rend arns 
unav ail.ible- loi the- voung men .md women eif I ^vamps 
It n. thciclore, gre-atly to be liopi'd that the ire hut 
elillieultv will be but a p.is^ma cloud, and th - niay, 
( ollcac will soon be iie-inutte-d to reope-n its note- 
.md will liiid Its l;ui‘ jikue in the industrial dev> fuid 
ment ol Irekind. 

ii- 


Obituary. 

(i.iide-n I'lom these- posts Ihilfoiir letired in Mar t T- 
l.ist .liter h.ivme held them, as his hitliei iliel, for a 


Sir Isvve bvviiv I!viii)1,r. kills, k K S 

SA \(' WW'l.V.y I! \bh()l k. son ol the late I )i 
|o)m lliitloii H.iliour, |)tole-ssor ol bol.mv in the- 
Ihnve-rsity ol kdinbiiigh Iron* iSjyio iSyu w.is boin 
in Isdinbiirgh on M.iieh ^i. 1.S5:; kdue.ited ,it the 
Isilmbiiigh Ae .lelemv , then as now one* ol the loiernost 
ol lliitish iniblie schools, young llallour pioee-eded to 
the I niv efsitv , in w hie h he gi.ieluateel as I ) Sc m the 
depaitnient (not yet a l.ieult\)ol |)hvsie .il .mel n.itiir.il 
sc le ne e I li also m.it rie iilate d 111 the l.ie ult v ot me die me 
and while still an unde igi.iduate m th.it l.ieulty w.is so 
hirtunate- .is to be- .itt.u he-d tee the- paitv whie h in 1S7 ; 
visited tho' isl.inil ot K-idiigiie-/ to eebse-ive the- ti.msit 
of N'einis 

Resumnig Ills 'medical ^indie-s. Ihdheiii graelii.ite el a- 
M.l) with honoiiis III iS77..md theiealte r*e ontiiuie-d Iik 
botanical studies in the Tmvexsities ol Str.isboiirg .md 
Wur/biiia In i.S;!) he w.is .ijipointed piolessoi o| 
botany m tin ^mveIs]1^ ot ( _ .f,„| ,,S.So imdi r- 
took bielanii .e sm v e-v ope latioiis m the- isl.md ol .Soeyetra 
|n he (el,t.ime-d the degn-e- ol |) be ing .iw.irek d 
a I’niversitv aoki mcilal lor his thi-sis, .uul in i,S,S*| In 
was elected .Shef.irdian prole-ssor of bot.mv .it f)\loid 
.md give-n eh.iige of the Oxherd l)e^l.mie (laidi-ii. be - 
(oming at the same- time .1 Icllovf ol M.iadak-n^ In 
18S8 he was elec teel prolessoi of Ixitany m the- I'ni- 
versity of hdinbiirgh, m sjj( ( ns,.,i(,n to the kite |)| 
Alexandci Diekson.and w.is .qipointed King's Botanist 
fejr Se otland and Regius Kec-jier of the Rov.il Bot.inie 
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pe nod ol thllt. loLll ve.ir’s 

If Ikdfoiir <is le-g.iids yoiithlul e-nv ironment. w.is 
loi tun.itelv situated, he showed at an e-.irly agi- that he- 
had m.ide good iisc,- ol his o|)portuni 1 ies In 187 } Dr 
I I) llookei, the-n diieetoi ol Ixew. consideied one of 
li.illour’s ktti-rs horn Kodiigiie/ surfii lentlv interesting 
(or communie .ition to the binne.m .Soe letv. Among 
the- results ol this )ournev we owe to Ikilloiir a finishi'd 
studv ol the ge-niis ll.dophil.i .md ,m impoit.int i on- 
tribiition to the- natiir.d histoiv' of tin.' ditlie-ult ge-iiiis 
I’.md.miis *rhe e l.iboration ol (he mate-ii.d secuied 
elviing Ills visit to .Soeoti.i involved sustained studv lor 
m-.iily e-ight ye.irs,*tb^- re-sult w.is a, work that has 
I .ilie.idv become a lloiistie ekissie but Ikdloui's 
•s', ste-m.itie' wilcKst was ecju.dk-d by th.it t.iken m 
eeonoime e|uestions, and his .Soeotr.in studii-s enabk-el 
him to determine the- sounr-s ol more than one lamoiis 
diu" ol wliiej,! the ge-ugi .iphie al prov'eiiane-e- wasassined 
ihoiiah the bot.mieal origin was iimertain. Fremi the 
outset ol his e .ircei he- re. disc'd the impoi (.me e ot his- 
lorieal study m the lie-kl of applied bot.mv 
.Short though Balloiir’s tenure ol the Shcraielian 
chair was, the siiee-e.ss with yvhich he dise-haigcd its 
eli^tie-s k-cl to results of jiermanent adv-antage- to Oxford 
and to botany. Under his care the historic “ I’hysiek 
I Harden” re-gaim-d its old e onseejiicne e The p.irt he 
I jdayc-d in the provision of an Knglish version ol De 
Bar) ’s Fungi, .Myc'etozoa, and bacteria earned for him 
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the thanks nf En^^lish and American students, uho owe 
him besides a dcl>J, for his share in the foundatimi ot the 
AnnaU of Bolany ; from tlie outset he served as one ot 
the editors of this successful and important jouin.d 

It was,* houever, the %ork accompfislu'd bv him 
as a teacher for a ^wneration at lsdmbur<^h ifi.it led 
Balfour to be re^iirded, with justice, as one o[ the ioie- 
most of British botanists. IBs personal * harm enabled 
him to arrest the attention of his students , the ha iditv 
ot his disc ourse diisu red the maintenance' ot tliat atten- 
tion. But the reality ol his success de[)ended neither 
upon tliese natural acc ulcnts nor upon the vari(‘t\ and 
the precision ol the knowleds^e which intorined his 
teaching. It is to be ac'counted lor rather b\ the wide 
sympathy wdiic h enabled him, as one who was at om e 
an erudite natural historian and an ac c omjihshtd exjieii- 
mental bioloyist, to combine all that w.is valuable in 
tlie older trainmi; to vvhic h he had been subjec ted in 
this country and in the newer methods which he had 
mastered i,ibroad. 'Fo a still yi eater decree, jieihaps, 
he owed his succ'css to that sane outlook whic h enablc'd 
him to, induce those he tau,u,lit to rei^ard botanic'al 
investigation and ieseiU'ch,in the field, the (\d)inet,and 
t!ie laboratory aliTce, as means to an end rather than as 
ends in themselves. 

Balfoui’s work as Rej^ius Keeper and as Kiim’s 
Botanist was ac tuatc’d b\ the same philosopln Ills 
stud) of the natural history cat the jrlanls under his 
care, while complvinji; with the blithest standaid set in 
ecolo<ti<'al and in systematic work, was undei taken with 
the object ot mastering their cultiyal rec|uiiements 
The suc'cess of his results in the technical field was 
larjtelv due to the tliorouithness ol his stuntilic studv 

The lonjt-sustamc'd and ciitical mvestiitation of the 
members of the two threat iteiiera, Fiiiuul.i and Rhodo- 
dendron, to w'hic h ot late )eais Balfour devoted niiic.h 
of Tils scant) leisinc', has j.,uven his name <i permanent 
plai'e in the annals ot svsteinatic studv 'I'he com- 
plevity of the problems he has had to lace mij^ht 
almost justify a suspicion th.it in Ballour's c.ise tlw 
difficulty ol .1 subject was an .idded incentive to ils 
study. Ifowever this ni.iv be, the hut remains th.it 
these arduous l.droiiis, thouyh iiic ideiit.dlv ol extreme 
taxonomic value, have luul as then jirim.iiv purjiose 
the rendering of assist. iiic'e to hoilKiiltiire 111 de.ilmy; 
with the accessions of new jrlant-lorms duiinp the [last 
two decades Iroig south-western ( hin.i and the noith- 
ea.stern llimalava It is because the oWjiit ot his 
studies was the provision ol technic.il help to th^- 
gardener, and not in spite ol that Tac't. that the results 
attained are of such benefit *to students ol pl.int- 
distribution and plant-association , 

Among the extra - olfuial duties unde rl.ikcn In 
Balfour wctc included willing sei vices rendered to 
the Edinburgh Botfimc.d Society, the R^v.il Soc let) 
of Edinburgh, and the K'ov.il Iloitii ullur.d Societv 
Elected to tlie Linnean Soc let) in 1875, he served on the 
Council during i8vS4-*8s , elected to the Renal Society 
in 1884, he served on the ('ounc il dining i8ci2-i)4. In 
i8q 4 he was president ot the biolcjg) sc'ction of the British 
Assoeiation at the OxfoTd meeting, and in iqoi wiyi 
president of the botany section at the Glasgow meeting 
An invitation to serve as president of the Linnean 
Society, in succccssion to Prof. Poulton, in nji6 was 
dec'lined, .and thc,intimation that his health was such 
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as to preclude .ic'ceptance w.is one of the c-ailiest to 
caiuse his fi lends disiiuietiide 

In 1920 Balloiir was cae.ited a K.B.tv. in rec'ogmtion 
of the great public scavices reiiciered bv him during the' 
war, his devotion to which h.id undermined his con- 
stitution Among other honouis bestowed on Balloiir 
! were the, \’i^toii.i Medal ol Ilonoui of the Rc))al lloiti- 
c ultural Soc'iet), rec caved in iSc^y, .md lhi‘ lanne.in 
Mecl.il the highest honoui the hinne.m Societv could 
offer — leccivc'd in icjicj Ihewisli tLeii c'xprc^ssc'd bv 
the l.ittei societv lh.it B.iltoui “might long be spared 
to continue the v^ork th.il h.is served its members ,is an 
exam[)le and .in eiic our.igc am iit " h.is unlortuiiatelv 
not bean fulfilled By his dc.ifh, which took [)l.ii‘e 
at Court JIill, Il.tslc ancTc. on •November 30 last, 
bcct.inic.d sc'ience h.is lost .1 bnlh.int vot.irv , his 
Iriends have lost one wliose soundness ol judgment 
was Old) ec|ualled In lus le.idv kindness and unlailing 
c'ourtesy. 

Sir .Norman' Moori., Br., D. 

Till-' medical profc'ssioii is pooiei liv the dc.ith ol Sir 
Xonn.iii Moore on Xovcanbci 30 Bom in M.inchestca 
sc'ventv-livc' vc.iis .igo, he lose- without mnucau'e and 
sole 1 ) bv his own excations to be piesiclcait ol the Royal 
(ollege of Phv aciaiis. lie also cMined a well-deserved 
re|)ut.ilion as an histori.in ol British medicine. After * 
.1 |)rehmin,iiv caluc.ition .it Gwens College, he niatri- 
cul.ited m the Cniversitv ol Cambridge' from St. 

( .ithc'iine's ('ollegc', whenc e in diu' c'ourse he graduated 
in arts .ind medic inc'. being .iltc rvvaids elc'cled an 
hoiior.irv lellow Jit.' entered St Bartliolomew "s 
llccspit.ll m iSyc; .ind reiii. lined in c lose assoc i.ition with 
It during the whole* of the ic'sl of lus hie* He served 
first .is lec'tuier on c oiujKu.itive .in.itomy, later as 
demonstrate)! of morbid .in.itomv . .mil in due sc'.ison as 
lecturer on medic me ill the medical school, while in* 
the hospit.d he tillc'd 111 succession all tJieoffic.es from 
house phv sic lan to c onsultiiig jihv sic'ian He also aelecl 
loi many ve.iis .is cK'.in ok the sc liool .ind vv.nden of the 
coilcygc*. living within the [irccimts ol tire hosjiital, and 
serving so /e.doftsl) ih.il for rn.inv v ears the annual 
entiv ol students exc'eedcci th.it td any of the other 
hospitals in London, 

Dining his ve.irs ol residence m .St B.irtholomew 's 
Hospit.d, Moore laid the lound.itions of lus renown as .in 
historian ot medic me I b* w rote .is m.mv as 4:^4 artii les, 
dealing chiefly with the lives ol medic .il men, for the 
“ Diition.iry ot X.ition.d Biogi.ij^hv " He wfis instru- 
mental m oiitainmg tor the Rov.il t ollc^u* ut Plivsic laris 
the c-ridowment of the hit/P.ilru k Ic'c lures, anci himself 
* g.ive two eour-tes ot the lec tuies, one on “ john Mirfield 
.incl Medical Study in London duiing the Middle .\ges,’' 
the othc'r on “The Historv ot the Study of Clinical 
Medicine in the li^itish Islc*s ” His knowledge of the 
subjec^t and his work m connexion with it made him 
a woithy suce'essor to Sn William Osier as president of. 
the history section at the Roval .Society ot Medicine. 
Mc^re than thirty years of such time as* he could sjiare 
from his other ciutj,e.s weriMlevotc'd to the preparation 
ol a lystory of St. B.VthoIomew ’s Hospital. The work 
was delayed by the war, but it ajijieared in two well- 
illustrated (jiKirto volumes,]!! ic;i8. Mid immediately 
became a classic' 

The age and traditions of the Rojal College of 



8i8 


NATURE 


[DeCEMBKR I 6, IQ2 2 

Physicians appealed to Moorc' in the same v\ay as did ujiitents were utilised hy the Rn)al Medual and 

those of St. Bartholomew ’s I lospital J le filled all the ('hirur<iical Society, where he filled the post of honorary 

usual ])osts will! unfaihn.Lt immtuality. was llarxeian lihrarian for many yeans. When the society was 

Lihrarian, and ser\ ed in tin oITk e of jireMdent from ipi8 merp^'d in the nresent Royal Soidety of Medicine, Moore, 

to i«y2r. ]T(‘ was also the representative of the College m (onjunetioli with Mr. i'tephen Paget, .wrote the 

at the (Icneral Medical Coiim il He had an intimate chronicles of the society from 1805 to I905, with some 

knowledge of the needs of medi«al edm.ition, and he account of the presidents. 

to(jk a leading part in that re(astm” of'the iiiedKal Tn lorp Moore was created a haionet. He was twice 
turridihim wliK h Began m 18.S6 and d still m jirogress married, and is slid ceded 1 )> his surviving son, Alan 
.Moores love yi Books ,ind lus knowledge ol their Hilaiv ‘ 

Current Topics and Events. 


Wllll I, the rest o 4 ‘tlH' world l>as !)(•( n g(tfuip used 
to Idling u]) tlu' foi ms uspnicd B\ ( iistoms aiitlioiitK's, 
and to aw.iitinp witli yiata net the delavs involved m 
the ex.unuiation B\ ('ustoms lalioiMtoiies ot iinyvoiti-d 
products that mav prov e to Be (hit laBh , ( Ik at Itntain 
has foigotlen the verv cMstem e ol sik h things, and 
their rc uitrodm tuui, <is ,i t onstspu'iu e (»f the S.'fc- 
guaiding of Industries \( l, is tc'gaid(‘<l as little less 
th.iii a revohitionaiv innovation B\ un|)orteis an<l their 
s[)okesmeii in the House' of ('omnioiis It is i kai 
from the dcBate w liu li look plat e on Sii John Simon’s 
ameiulnieiit to the motion lor .111 address 111 rejily to 
the King's Siiecch, regretting the .iBst'iuc' of aiiv 
refertiite to the repeal of Hus \(t, that opposition to 
the A( t arisc's laigcly liom its adimiiistralit)!! \lmost 
cvei_\ speakei admit tc'd the netessit\ ol U'gisla^ion to 
prevent the u cntri'm t- of tlu himme in magnetos, 
dings, oyitual glass, d\es, and*oi]ur essential toiii- 
modities, whi(.h (.turn'd m this t.ountiv on the oiit- 
Brt',d\ of war, But inose who wislu'd tlu' \( t Kiitakd 
killed to mention a scheme B\ \\hi(_h this c'lid could 
Be achieved, pioBaBlv Because^ aiiv attempt to do so 
would .syilit up the ayipareiil^lv solid [ihalanx of 
oyiposition. To those- who have the n.itioii.il wcU.irt' 
in mind, the tiouBles of Sir John Simon’s tr.ider, 
vvlio had a consignment of potassium yieimangaiiate 
held up for two months B\ the ( iistonis, will make 
slight appeal, and tliev would cheeiliillv sc'c* a few 
tradc-rs, who liave no diiect interc-st 111 indiistiv .ind 
metely Buy and sell, sac nine d, if In ih.it means thev 
could ensuie the estaBJishmeiit m this coiiiitiv of 
liighly techuual indiistnes in which skilled iiaftsiiu'n 
and techiiK.il t xjierts lould Ik- eniyilovcd and the 
safetv o^ the counti^ 111 w.ir ,md m ((e.ue .issuu'd 
'I'Ik' diflicultK's w fiu h t)i(' opc-r.ition of the \c I plates 
in the ^vay of •Hie im|)ortation oi e In mic.ds .nul 111- 
stiuments reeiuiied Bv re'se.m h woil^tis, iiatiir.dlv 
c'voke moro >vm[).''thv«than,Hios(' of tiadeis, and it 
IS satisl.ie toiy th.1l Hi?' H.ov ei nmc-iit was aBle to j)io- 
mise anoint impiiiy Bv iii<. I lepaifnie'iit ol Se lentilic 
and IndusLial Keseairh and the Hoard of Ti.ide into 
the progic^s actiudly made in the iiidustiiL* wiHi 
which the Act is (.oiuenie'd In Hie' coiiise' oW that 
iiupiiry the.se •litticul ties will no e'ouBt Be fullv^'x- 
plored and ine.ius of dealin^^ with Jhem evohed 

'rui: needs of men of science m Russia h.ive been 
referred to on .stvnral occ^a.sions iii out eohimns. and 
we have suggested that the diffc-rent groiij).s*of 
scientific and technical societies .sliould cone ein 
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the-niselves with gioiips of workers in their own 
de'p.irlineiits "I his li.is, we- be'lu'vc, been done in 
Connexion with tlu- C'ommittee for the Relief of 
Rnssi.in Intelk'c tuals, the picsident of whuh is Sir 
Haul N’lnogradotl There- is an Enginceis' Se-e tion 
Sul)-('()iiiniittee, with Sir RoBe-rt I ladfield as president, 
and this snB-comniillec- h.is just made an appeal on 
Behalf ul Russian Vnguieeis and tlu-ir fainil:yps, who, 
not .done 111 the famine areas Ipit thioughoiit Russia, 
are undergoing terrible snfle-nng and distiess If 
Huitish engineeis will lielp, many live-s can be saved 
.ind Hie human energv and kiiowle-dge- neee-ssaiy lor 
the- rc-e oiistiiie tioii of Kiissia can Be letained Assist- 
an(.e is lecjuiied for the jirovision ot tood and clothing. 
Hood ]iai(.cls may Be sent to p.irtRnlar iiuIivkIimIs, 
or n.une-s and addresses can be- supplied to donors 
who pre-le-r to ^^c-nel parcels dire-et KemittaiU'c-s 
should he sent to Hu- honoraiy (n-asnrer, Mr R (' 
(hillith, <S \ ictona Avi-nne, Ihshopsgate-, i.ondon, 
Iv ( 2. who will Be glad io give any jiartitnlais 
desired 

.\ s{.iLMiii(' novelties exhibition will Be hekP at 
King’s ( ollego, Stiand, \V C (by kind pe-rmission of the 
('olk-ge- ek']('ga(.v), iioni Dee embci 28 to January 10, 
m support of the Hospit.ils of London Combined 
.Appeal .Membi-rs of the seie-nlific staffs ol the 
vaiioiis (.olleges .iiid schools of the Hmv'crsity of 
London, as well as of iinivcisity institalions having 
lerogiiisc'd t(-aelurs, .ue .issisting with exhibits or 
demonstiatioiis, and short lectures with experi- 
ine-ntal 01 lante-iii ilhistiations will be given by Prois 
Iknrslow, Sir William Hragg, Cfic-shire, Winifred 
( ulhs, Mmfle-rs IV-tiie-, (Liiwood, Cordon, Maegre-gor- 
^loiiis, W.itts, Wilson, and many otheis The 
e'xliihitioii will not*be'^meie] V .1 ehsplay of objects ejf 
inte Kst, But of the eli.irae tei of a Com e-rsa/ioiu-, m 
* 'vhieli e\j)(4iiim-Tits and eh-monslr.itions will be going 
on coiilmuonslv It will thus he attractive to Both 
old and voiiiig. and we hefjK- it will Bring a substantial 
sum into tl^e luiid for which it is *l)eing organised, 

till, issue ol I (I Xalutc foi NovemBe-r i8 contains 
.1 summary of the- rce.eiit InteiAalional Congress on 
( oniBiistiBle 1 leynids held in Hans under the auspices 
of Hu- hieiu h Sejeie-tv ed Chcmic.il Industry. JTior 
tej the opening of the coiijress, an exhibition was 
organised m which practically every pha.se cM the 
petroleum and allied industries received attention. 

I he seve-ral stages m the production and refining of 
crude oil were amply illu.strated« by an excellent 
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series (if cxiiibits, iiK.lvuling not only the vaiious 
products inanufactured, but also the plant and 
machinery employed both in the field and in the 
refinery. A special feature was the exhibition of 
diflercnt . types of inte*ial combiistfiin engines in 
actual operation, burning those grades of fut'l most 
suited to particular designs The (ongress was 
opened bv Prof Sabatier, and the business Iransacled 
was of a most comprehensive natun', the industry 
being consideri^l m both its theoietical and practical 
aspects Undoubtedly the most important (pie^tion 
raised at this congress was that of the neie^sitv of 
adopting a uniform tei minolcagv to < oxer the enormous 
variety of combustible lic|uids now' Ixmig in.irketed 
At the present time the utmost conftision nugns in 
many cases where a name foi a given product in one 
country implies a totally diliiTcnt product in another. 
Fiiither, the \aiied metliods ado]ite(l of testing these 
products for definiti' commercial purposes are often 
productive of results winch, while suitabh' for one 
country, aie quite inetlei ti\ e for anotluT. In order, 
therefore, to standardise both nudhods ot (ompanson 
and the nomem Utuu* iinnersallv applicable (o definite 
products for specific juirposc's, an inlm national com- 
missum has been set up, conipoM'd of delegat('s of the 
sc^eral coiintru's n'piesentod at the congri'ss Tin* 
importance of this woik cannot b(‘ oyi'H'sti mail'd, 
parliciilaily from the jioint ot view' of Juiro[)eaii 
markets, though it is to be hopi'd that reprcsentaln es 
of the American petioleum mdustrv will take a pro- 
minent part m the framing of llie*ullimatc staiukirds 
adopted. 

Dr J Wat.ier 1'I'Vvkhs chief of tlu' Jhireau of 
American Fdhnology, Smithsonian Institution, has 
ncently leturncd to VVaslmigton from the season's 
au ha?ological lii'ld-work on ^he Mesa Verde National 
Park, Colorado, and reports the unexpt'cted find of an 
interesting prehistoric iiim to which he lias gi\’('n IIk- 
name, " Ih]^' Shime Tloiisc” A mound of some 
magnitude in tlu' neighbomhood of a reservoir c.dled 
jMiimmy Lake was in\ cstigatcd, and a lettangukir 
building about 70 feet s([uaie and one slor\ higli, 
u'hich IS ricciiratcly orienled to the caidmal jioints, 
and has a (iicular lower lornu'rly 15 to 20 ieet Ingh, 
like a cliiiuh ^leeple, midway m the ueslein wall, 
was diseoM'red d he tnw'er was prob.PI)l\ used lor 
obscixing the sun as it rises m tlu' e.ist or M'ts in (Jie 
west, in order Ui dclf'rminc the fime lor planting <uid 
other events In the middle of 1lu' building was 
found a nrculai ojoni twent\ feet deep .wid ahouf tlu'* 
same in diameti'r m whn.h wcie moie th.m .1 dozen 
clay tobacco pipes, minniroiis sfone knixes. i)olfct\, 
idols, and othci objet Is Pqies of Ih^s kind ha\e 
never before been found on the Mesa \eiile X.itional 
Park , app.irently after the rile of smoking thev weie 
thnjwm into the shrine Soufli of the bmldnig, winch 
was cxidcntly specialised for (cremouMls, is a scpiaie 
room or shiinc di'dic^fcd to the mountain lion, a 
stone image of which was lound siirrouiuh'd by \va1«'i- 
worn and other strangely tormed stones A similar 
shnne in the north-east corner of Pipe Shiine House 
contains a small iron meteorite and a slab of stone on 
which IS dcpicletl the symbol of thc-suii. 

NO. 2772, VOL. I I 0 | . 


Thk juxemle lectures .it the Utnal liistitnlion 
this Cliristmas will he delivered by Prof II II 
Turner, whose subject is “ Six Stej^ np the Laddei 
to the Sf.iis ” The (list k'ctnre will be gnen on 
Tlinrsday, Decembei ^S. on “ 'llu' Idistance of the 
Stais,” followed bx “ 1 hi' Disioxeiv of the Planet 
Nt'plime," “ Photographing the Sfais,” “ I heSpeitio- 
scope and its Kex claf ions," " I'wo Ureat Stieams 
of Stars,’’ and " I'he Si/e of a Star " the following 
are tlu- lectiiK' an.ingements l)e(^)ic Iwistei On 
TiU'sdav afternoons, < ommem mg ^aiiu.iry *16, tlieie 
XX ill be two lectnics bx I’lof h O Donnan on 
*' Seim-PeniicMole Memhiaiu's .md Folloid ('hemisfi y,’’ 
txxo by Mr K I) Oldham on " Icai th(|naki's," (wo 
l)y Prof .'\ (' Pearson on "(it'eelc (dxihsation and 
To-da\,’’ txxo by Sir Artluii Shipley on " Life and 
its Ivhythnis,’’ and two b\' Prof C (7 Seligman 011 
Kammaki'i's and D^xine Kings of the Nile Valley." 
On riiiirsd.'iy .ifternoons, the Hon J \V. h'ortesi ue 
will gixe two liistorii al Ici (iiii's licgmmng on January 
|<S, Plot I M Heilbroii two on " the I’hotosynthesis 
of Plant Prod IK fs," Piof It Mi'lxil] Jones txxo on 
Recent IcxiK'nnu'nfs in Serial Smveymg," and 
Mr 1 hc'odore Sfexeiis two on " Water Powi'r of the 
Finpiic' ” On S.iluidax afleinoons eommencing 
January 20, theie will hi' two li'ctnies by S11 Walford 
DavH's on "Spenli K’lixlhm in Voial Music," txvo 
1 )\ Mr J (' S<niire on "Subject 111 J’oetr^," and 
SIX by Su Ixinesf Ktillierloid on " Atomic Projei tik'S 
and «thi'ir Piopeitu's " the fust Fiiday exenmg 
ilisioursc- will be di'hxried bN' Sir James Dewar on 
Jaininry 10 on ‘‘tioTip lulms as Detcctois of Stream 
Janes, Vortex' Motion .md Sound" Siicfeeding 
discourses will probably be gixen by Sir Almroth 
Wright. Mr C P (doss. Sir John Pnssell, Dr A. V. 
Hill, f’lof A S l'4ldmgton. Dr (I C Simpson^ 
Di M R James, an^ Sii h'l nest Rutherford 
'I III. Joiiinal ol the Textile Institute has now 
nearly I omjileleiHis tii^t m'<ii under t hi' new arrange- 
ment by xxinih its pages aie sepaiately ananged 
and numbered •undei the three lii'.idmg^ of ITocced- 
mgs, Tiansac tions, and \bstiails 'The new form 
of tile Joiiinal should ajijn'al to ,i wule scientific 
luibhc, .uid the atti'iitum ut biologists interested m 
the raw m.itenals of pl.mt or animal (ibre max' be 
diret ted to the xeiy wide field i overed by the 
ahsti.iilors and to the siu'ntitic chaiacter of the 
p.ipi'is ajipe.nnig m the I laiw-.iclions TBe Journal 
is now the medium thioueji which a i oiisideiable 
.inioiint of the siiinlilic wmlv lanied oR by the 
ri’se.in h <iss*)i latioiis of the woollen .md worsted, 
the lotton and the Iftii n fiidiislnes, lust si'cs the 
light I lu'se i^i'w lx (uitr,''!l u'si'<iu h associations 
h.ix’c' n.itiirallx' been lms\' siuxexing their wide 
j tii'Id* for fiitnii' c'ttorl, .uid the lesuU lias been that 
a number of xerx' uselul gener.d simun.uu's of till' ^ 
sl.ite of our knoxx ledge ot tlie i liemistrx', plix^sics, and 
IJtitaiix ol ttie coUoii hair haxe been pi*bhshed m 
the Journal In fls‘inbe''K of the staff of the Uiitish 
('otfon Industry Rosc'aich Assoi lalioii. Prehinm.iry 
results of new invest ig.itioiis ujion the plant fibre 
I cflso begin to ajipear, as. Tor example, the two papers 
by C. R Nodder upon plant fibres, dc'ahng mainly 
xvitli flax and hemp. 
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ArcoRDiN'C. to tl.c last inontlily circular of the 
British Cast Iron Kcsearch Association, the new 
director of researc^h, Dr I> lamK.nuir, is now formulat- 
ing a scheme for the active prosecution of rescatcli 
work in several diicctions Among tlie subjects now 
in hand are : iron suitable for moulds for glass 
bottles, these moulds being at present l^rgeh im- 
ported from abioad , and the magnetic jiroptrlns 
of cast non d he high silicon irons than found so 
useful 111 ^chemii af industry on ai count of then high 
resistame to mme/'al acids .ire als(^ to 1 m' mcestigated 
Together with the Ameruaii Testin*: Sf)(iet\, tlie 
(jiu'stion of the standardisation of tast-inm test liars 
is being examined, ajid it is hojK'd th.il an mter- 
natumal specifu ation* can Ix' dewised The Assoi la- 
tion IS strengthening its librai v and lefeicnce far ilities, 
and should appeal to .i wider nnle of ironloundeis 
than its jiresent r.ither limited ^iiemberslup, in \iew 
of the irnpoitance of c<ist iron to the national in- 
dustries. 

In the Croceedings of the Koval Soiietv ot l•'dm 
burgh (June H)i2) the geiier.d s(siitai> the l.iti- 
Dr C Ct K'nott— gives some mteiesting notts of a 
coirespondemce lietweeii the Kov.il Sxietv ot h'din- 
biirgh and the ITimk'Ii At. Khun v ol Sdemi's about 
'.he [irionty of the disenviiv ol the pilot cable {itihlr 
guide) fot guiding ships into hat bom in foggy wiMthei. 
In i<)2i the I'rench Ai.uh'iiu .iwaidcd a med.il and 
a pri/e to \V" A Loth foi v anous dev u I's m connexion 
with navigation, and among these w.is the * iih/i 
guide 'Die piimiple of this (hi;. ii,e, the Ldinburgh 
Sodety st.ites, is ssi nti.illv that of tlu' pilot cable 
inventi'd by (' A ttevenson .iiid desciibed bv him 
111 the Journal of till' Societ v in l.Siyj Mr Stevenson’s 
invention consists in laving a win* or wiies .doiig 
tlie bed of the sea or ot a«rivei I ntc'iniittent 
currents are sent along these wins, and suitable 
devil es can be used on bo.ird ship to detei t their 
proximity, and thus leceive .! warning of dangeioiis 
coasts, sho.ds, and so cm Stevenson’s patent jirov es 
that the lough gener.il piimiple w.islnowii so ('arlv 
as iSoi, but this does not detraet from the eii'dit 
due to Loth for perfei ling tlu' s\stem '1 lie principle 
of theiiK'thod is ulditical with that iisi'd by elei trieiaiis 
in T.ondon prior to i.S<iu foi locating the position 
of .in underground c.ible 

A CiiADiVK K public Ji'itiiie on “ Jb'lative \ .dues m 
Public Ifealth ” was dehveied by Sir \itliur \c'ws- 
holme, oy Deeeirtber 7 In the louisi' of his let tine, 
whii h IS one of a course, Sir \ithiir Ae\vf.hol'ne, after 
deprec.itirig the nndisi r#mimrfing (.ill tor letiem h 
ment in tmblic he.ilth expenditme, stated that it is 
necessary to ado[)t evr'y piactuabh' measuie foi 
educating the jiiiblic, and the hist step is to edi^i.ite 
jjeople as to the causes of evils I Iistoncally, panic 
—fear of cholera and “ fever ” -had f.n ihtated saifita- 
tion In Sir Atthur’s opinion, the appointment •! 
paid inspectorates, thus mt^odu(yi;i^ a new element 
into the implements ot goveiniiient, is neces*iry 
Inspection has imn’ased, exb'nding fiom things and 
conditions of wortk and housing of peisons, until w<- 
have now in view the ideal of hygiene adviie and 
wmrning available for every member of the coin- 
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munity The inspections have educational value even 
more than in securing reform. Surveys are extended 
and systematised inspections, and are of value in 
aiousing the community conscience and in .securing 

the driving power needed foi''reform. ^ * 

Sir VVdrr.iAM II Braog, Quam professor of physics 
m the Dniversity of London, has been elected a 
coiresjionding member of the Pans Academy of 
S( icnces m the section of physics 

I'm- hbraiy of the ('heinical Society will be closed 
for the ( hnstmas llolidavs at i P vt on Friday, 
December 21, and will leopen at 10 A M on riinrsday, 
l)('(('mber 

Till' Indian f^xitanical Sodc-ty took over ownership 
.ind control of the Jounuil of Indian Botany m 
Oitober (i»i2i) Prof P 1 ' Tyson, who started 
the Journal in oioi as a piivate enterprise, will 
i ontiniK' <is editor 

Pkor II N Kl'sslll, of Piinceton University, 
was presented witli* the Dr.iyx'r gold medal of the 
Nation.il Ac.idi'iny of S( lem es of the United 'States 
ot \meiica at a dinner lu'ld in’ I'omfi'xion with the 
Xew ^’olk meeting of the aiadeiny on November 15 

Ai the iiK'i'ting of the Koval UeograjiliK al Society 
on December ir, .it the .Folian Hall, the French 
Amb.issadoi . on beli.ilf of thi' Societi' de Uc'ogr.ijihic 
ol P.iris, presented a gold nu'dal to ITof J W 
(Iiegoiv lor his gi'ogiaphical work m Fast Africa 
Prof (Iregoiv aft('r;v .irds read a p.ijier, the substam e 
ol whuli will be lound on p S26, on the results of 
his recent jounu'y in the mountains ol ('hinese Tibet 

liiL Svvmev lectun's on geologvg m connexion 
with the Biitish .Musc'um (Natural Histoiy), are 
being delivered at 5 30 p m on 'I'LU'sd.iys, Thuisd.iy-., 
and h'ridavs, at the Koc^d Follege of Science, South 
Kensington, by Prof T J Jehu, who has chosen .is 
Ills subject “Fossils and wh.it they 're.ich “ Ad- 
mission to till' lectures, twelve m number, is fr('(' 

A SI \iui: of I’lof Adolf von D.u'yer, presented by 
the Inb'ressetigi'mcinsi h.i ft der Farbi'iifabiiki'ii, was 
unveiled in tiu' Botanic (kirdcn ol tlu' Univi'rsity of 
MunK'h on October 20 Prof W'lllstattei sjioke on 
bi half of the Univeisity, and Dr Diiisbeig on behall 
of tlu Interesscngemcmsch.ift, Piof Beeliger for the 
B.iv.iiian Academy of Si k'iu es, and l)i Lejisius for 
tl«‘ Oeim.m ('heimc.ij Societv 

A coMMii 11. 1 “ to inquire and to i^eport as to the 
^method of (haigmg foi g.is on a thermal basis ’’ has 
bi'cn appointed by the Itoaid of ri.ide The members 
of the (ommitti'e an' as^ follows Sir Clarendon 
Holding Hyde {Chairman), Mr Ai thur Balfour, Sii 
James M.irtm, Mr A A i*.igh, and Mr. \V. J U 
Woolcock Mr W H T, J^atterson, of the Jioard of 
d radi', will act as secretaiy to the'Lommittee. 

In .1 cornmumcation to the Revue Scicntifique of 
October 28, Profs Ik'hal. H^^ller, and Moureu urge 
tli^ necessity of establishing some kind of protective 
measure to prevent Herman chemicals entering 
Lrance Ihey point out that such measures have 
been established in the Unitcxl States, England, Italy, 
and Japan, and they believe that piompt action of 
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a similar kind is necessary if French chemical factories 
are to remain in operation and French chemists in 
employment. 

The Bibliographic Institute for Aux*lhaiy Scientific 
Work (la Longndgo Koad, l.ondon, S.W. 5)^ e.stab- 
lished in 1917, afiords assistance m the work of 
scientific research by supplying bibliographies upon 
subjects of any kind. The (ost of such bibliographies 
depends iMitire^ upon tlie range of work coinpri.sed 
in the special subject stated Joirtlier information 
can be obtained from the Juiglish representative ot 
the Institute at the above address 

A Mi':Moni\L window' m \\ estnimstm Mibey in 
remembiance of Sir J \\ Wolfe Bairy, past piesident 
of the Institution ot Cnil hngnieeis, was deduated 
on l.)eceinl)cr 7 by tlu' Dean of Westminster 'I he 
w'lndow', which is m the nave, lontams tlu‘ figures of 
two angels holding tablets on which are iiistnbc'd the' 
words "•In Memory of John Wolfe Barry, K (' If , 
FRS, Civil T'higmccr Born Hied U)i«S ’’ 

Below’*the tablets aie shields showing, among others, 
the tirins of the*lnstAution of Civil I'^ngmc'cns, of the' 
TJniveisity of Bondoa, and Sir John Wolfe Jkirry’s 
personal aims 

Tin-: annual meeting of the Mathematical Associa- 
tion will be held on Monday, January i, and J'uesday, 
January 2, <it the I.ondon Day Tiammg College, 
Sonthamjiton Row At the Monday nieelmg, which 
IS to lie at 5 .fo. 1 h‘ b Broch'tsky will icsid <i ji.iper 
on ‘‘(Hiding'' On liiesday lln'ie will be two 
.sessions, one at 10 and the othei at i p) .\( the 
first, a st.iteinent ri'sjic'cting the forthcoming ic-port 
of the Snb-coinmittee on the Tern hmg of (.eonudiy 


will be made by Prof. E. H. Neville, and the 
following communications will be read: “ 1 he Uses 
of Non-Euclidean Geometry to 'rtachers," W C. 
Idetcher , " Simple Geometrical and Kinematical 

Illustrations of the Plane C omplex,'’ Prof. R W. 
Genese , and ‘‘A Certain Dissection Problem,” 
I Jhill. ^t the afternoon meeting Sir Thoma.s L. 
Heath will delivei his piesideiitial address, taking 
.IS his snbjc'ct ‘‘ Gieek Geometiy, with Speiial 
Refeience to Intimtcsim.ils " ; an 4 Prof. A Bodge 
will le.vd ,i pajiei lyi " Dillmential^ as the Basis for 
re.iehing tlie Ciiilculiis 

\ Usl-rri ('alalogne (New SriU's, No 3) of seioiid- 
hand books on sale liv Messis Vt'lieldon and Wesh'y, 
Ltd , 2 \ithni Sheet, W C' 2, has pist lieen issued 
It contains upwards of 1200 titles ol works dealing 
with geologv , mnieialogN, mining, f oal g.is, water, 
building materials, metal inaimfav I mes, etc 

.Mhs.sRs Dui.vu AND ( o , Bid , 3f Margaiet Street, 
W I, hav'e just cm nl.it<'d .1 slioil, but choue, catalogue 
(No o.S) ot Ivarly Botanual Books It is arianged 
under the he.iflings " Ileib.ils and Mateiia Medica, 
and ‘‘ I'arly Agin iiltiin' and Gardmimg ’ Mora, 
h'ungi, Ouhids, Seiial Pnblu a ( ions, etc ” Among 
the 330 woiks listi'd mans art' scan e • 

I'llK Institute of Metals. 3O \ ictoiia Sheet, J.ondoi), 
SW I. has isMicd a name and snbjet t index of the 
jomftal ol Inshtiite (vois 1 -wv ) llu' volume 
(oiitams nion* than 20,000 intiu's and covers imdal- 
lurgual woik d(*ne duiiiig the pel lod i»jo<)-2l 
( ojiies can 1)1' obt.iined tluough booksc'llei s 01 diiect 
fiom tlic' Institute' ol Mc'tals 


Our Astronomical Column. 


The Kri’OK I lai i\ov \ IN Bvuv In (his c oliimn last 
week leleri'iK'i' was made to the amioimc eiiu'iU of 
the ajipeaiaiice of a new star nc'ai the consiellahon 
of I-vra 'llic' weather conditions lor observing the' 
olijee t weie not lavonrable, m tins coiinhv at le'ast, 
until the night of Deecmbel (>, when observations 
were made at Greenwich, the Norman Boe.kve‘i 
(^bscrvatoiy m De-von, and at Aimagh .\11 tlu' 
observcis lepoi^ed that no bright star eviste'd m the' 
region of tlie snjiposed nova, in Jae I, 
of the spc'e^tra ol stars in th.it region down to the* 
sixth magnitude, taken at tin* Noiinan l.ockver 
Obseiv vitory, dfd not reve-al :»iie prese'iuc' ol .1113 star 
giving the' cli.'tiac tciistic sj)ee tniin of .1 new slai 
'J'hat a star ol the llist magnitude sliMild dim .so* 
qiiickh m such a short pciiod of time would be 
quite"' nniepie' m the ic'coiis ot nov.e, so it must be 
assumed that thJ obse'rveT was mist.^ken or the 
aimouncc'inent meoircct * 

Di A D ('loinmelin wiites " \\ ide.sproad 
cloud pivvcnte'd tlie annonne emciit of the' disc ov ci v 
of a Nova m Bvr.i from be.'iiig tested at once', and it 
was theniglit advisable to circulate' it with a eaiilion, 
.so that advantage m^ght be t.iken of any dear 
inte'rvals to se'.iich for it Dcceinbc'r (> was lai^lv 
clear at Greenwich, and it wa.s cjmckly found that 
tlu'ie was no stiange orb visible to the naked eye 
in the neighbourhood of the given spot. 'I'elescopic 
comparison was made with the B 1 ) chart tor an 
area of 4 square? degrees round the position without 
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success fills scAich Vcis ( one liisiv e, at Ic'Ust down 
(e. magmtiide 7 Dr loekvc't.Mr Ivlhson (Armagh), 
Bieil .StroingKiii, and I »i W 11 Steavenson also 

si'aiche'd withe'uit succc'ss 1 lie I>aily Mail c.ihlccl 
to Bncharc'st and Ic'arnt tliat the Astronomical 
Society tluTc' knew nothing ei| the discovery '1 hc're 
Is (heic'lore ])rac(Kallv no iloiibt that the' aimouiiec- 
ment w.is the' result ol suinc mistake', the* e\act 
nature' of which it is iise'less to ccuqeelurc* 

T.vkc.j. h'lKJ-H-M I s — Ml W F Denmnj/ vviiles - 
" \ large fuoball apiiearc'd on* Nnv c-mbe-r 2 f at (> jo 
I'M which was sc'c'ii troin BeuuliinManchcstcr, and 
other place's It caused toiisidciaolc tla'*' in tlie 
skv loi sc'vcVal sc'eonels, and thiew oil a liain of 
sjeaiks at tlie latc'r pc'iiod ii its Might ( oiiqiaiing 
the' various ob^eivations the* i,\di.int point is indicated 
at cSj and "tlu' meteor tell fioin a height of 71 

to 2() miic's Us length ol path was about 124 miles, 
.ind Velocity 25 miles pc'i se'coiid It ji.isse'd eiver the 
eaith lioni the region about 12 miles west of tiiimslvjy 
to S*liiewsbnn 'I'he radiant jxunt neat 1 heta^ .\iingae • 
D* a fairly we'll -known centre ol mineir sheawer 
obsc'rved dining tjie last hall of N'ovc'iidjer* 

Ayothc'r great JuVb.iH appeari'd at about midnight 
on Jic'cember D anel caiisc'd a surpiising illumination 
in the' legion eit norili J .incolnshire \ noise like 
tfumder was heard two ihmules afiei the disappear- 
ance of the meteor 1 he (bgiit of the metc'or w as from 
east to west, but detailsof an exact nature are lucking 
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Research Items. 


W'aI J.R-SUJIM Y IN ('l.XlKAI A I M KALI A - - Rf'CCIlt 
iiu oslif/filKjiis 111 lilt' lirail itf \nstrjli.i Iki\<‘ 

It a more [iioinism^ ,is|)t‘it than it had (»f olil In 
D’sini'ryy foi I )c(a ndK-r , Mi O H I Khshln'tli, in 
(liscusMiij^ lilt (■(ononiK j>< l^sl[)lllll(‘s of ((nli,il 
Australia, |)oinls out tliat <i t onsidtaahlt' .jica ahoiil 
150,000 s(| iniUs, li.is an a\t'i.ij;t‘ tlcvalion of soiiio 
jooo ft ,in<| iiscs i(, 5000 ft HI till' M.k doiiiicll and 
>Miis^iov(' i,iii;^cs Ihil (.-vtii 111 this iiioro ('l(\ali‘d 
pail of t/'ir j.ii iiMtiioi the lainf.dl set ms to hi* Ic-s 
1 hail I o m a \ (‘ar*niid \ 1 1 \' iin< ( I tain 111 Its o( ( 111 I t'lii t 
I lif Inliin* ot ('(‘iili.d Aiistr.ilia d< ponds on tin* 
])()ssil)ilit\ ol set iinii;^ a satisfa<toi\ w alct -sii|ipl\ 
A ttix-at (h al I oiild hi* doiit h\ tin* t oii'^oi \ at ion ol 
snrl.iK* WiiliTs h\ rVans of dams, t ti , hiil suh- 
ft'iianoan uah i must ht* tin* t hirt sount* \|.iii\ 
{piik* shallow Wills SCI III to tnii fi(*(*l\ with ^ood 
water, hilt I 111 SI* ( an siani-lv lx* looked on .is 111- 
(.‘xliaiistihli* Aitesian wills .iii-* |)iomisine and the 
watei, thoiitth hi<4lil\ mimiahsed, is \ahiahle lot 
jiastoial [xirposi's When the w.itei snp|il\ is 

.issuied .111(1 lailwaN’ i ommmiii .itions ( stahlished, 
Ml Ikslihet h thinks this ie>;ioii has .1 Inliiir as a 
]ias|oi,d aie.i Till' (,ui\mi^ r.ip.iiilN and snit.i 
l)iht\ ol d]ttert*nt pails foi v.iiioiis .1111111, ils miisf he 
lasted , i.ahhits .md din^oi s must he s\ sti umIk allv 
attai ked, and s(o(.k roiiles with piiinaiiiiit wills 
<']X*iK‘d lip (lold, mil a, tiiid woltiam .iie .iNo know 11 
'to OK III, hilt didii nlties of ti.ins|>oil .is well .is ku k 
of walet h.i\ e di la\ I'd niimiii; 

W \ I 1 R 1\ 1 111 K I M ('()\l I II 1 I) - I he Kent kmI- 
field w.is rcM'iiled h\ a hoiehole in ,11 l>o\ei m ^•'soo, 
sillK* then no lewei tluiii toil\ hon. holes, loiiipiisintt 
upwards of 00,000 feet of hoiiiif;, [.ia\e t\l(iid(.d om 
knowledge ot its ite.i ,ind depth \i pres(*nl the 
( o.ll Me.isiiies h,l\( OLi'ii pi ileti.ili d h\ sh.itts ,it oiilv 
foul jioints, ,il no jilaie li.ue the\ been proxul .it .1 
h ss (liptli than ,Soo h'l't 1k*Iow oidii.iin.e daliim, \el 
the oiiK’ impoita'il natural dillnpiltx m tin 11 i xploit.i 
'Moil is the pii seiu (* ol kii !;(* < jiiatitities ot water m tin* 
oNeiKimt ro( ks In a p.ipi 1 iiientK snhniill(*d to 
the Instil lit ion of (nil h.iieineeis on " I inliiitioimd 
Wati'is in tin' K'ent (dallield, and hen linideine m 
IMiniii^ I )e\ elopnn nt.” Mi !■: () hoisti'i Ihowii h.is 
hion^ht to^etlui m,in\ intuestm,i,t l^uts (()in(*rnm” 
the ([u.intit\ , ipialil \', and loi .il jiiessiiii* of the watei 
met with ,it dilleieiil hoii/ons, and h.is ni.ide sii.Rfte*-.- 
tions, h.ised on the u*snlts ol his ohsei \ .itions, whnh 
.should [)io\e ol N.iliU’ in the d(*\ i lopment ol ininini^ 
and xindi ritioiind w.itei snpph in Kent Indesieinl- 
111, It on lei t he w .itei - hi ai 111” st lal.i om 1 Kiiiit tlx ( o.d 
-Measures .iie, (he Jun ein*, ( h.dk, Lowi 1 (.riiiisaiid. 
Il.istiiijts beds, and estn.iiiin* sands ol tin. (■le.it 01 
Infeiior (Tohte |)niift” the l.isl nine or tell \e,irs, 
2, to 2] million e.dloiis ol watei ])er d.i\ h.'ui* Inen 
pumped 4ltom Inm.mstone .iinl Snowdowii pits lioiii 
the \\ .iler-heai 111” beds below the ('h.dk* Mils w.ili'r 
is allowed to niii oil jt (h« sml.ni* I he .intlior 
]K)in(s Old tliat the maiM laultm^ and lissuiiiu-t follow 
the (liieAion ol the maioi teelonir* folds, and tliat 
the w.itei 1 Jn* Oolite sands is di\i(k*d into mde- 
]M*ndent hloi ks h\ post - 1 urassic l.inltiiift , In: *mdi- 
(4iles tin* iiupoitame ot a know k dm* of this taullni” 
* in imnintt 'le\ elopmeiit flu* w.itei in the ()Mile 
sands ,ind m Hit* Cai ho'iiferoiis lamesloiie below t^e 
( oal Me.i’fliie't jirobahl) loines iioip the hKneh side 
ot the ( h.iniiel win re these loeksVin* exposi'd in tin 
lloiilonnais * 

Axis IN RiiAfloV 10 r^'.Nls- M\ I iiieeojiln tisyi 
IS domina'ed h\ the fecdinjt luabits ol .nits and then 
ottspnii”. Ibitil tlu*se aie tull\ uiidt rstood, it is 
seaieely possible to yrasp tin* true eeolo”ical sntnih- 
Mn o irnf* *t ml 


came, and tfie origin of the extreme eases of apparent 
or true s\nibiosis, between certain ants and K*rtani 
spei les of plants In a ic^ ent and xen readable 
pnblua^ioii (“ Ants in their Diverse Jd'lations to the 
IM.int W'oild,” Hull Amer Mus Mat Hist \lv , niii, 
pp 10-58-; (*\tr.ict('d from “ \nts of the \niciican 
( on,Ro h.xpedition,” j>t |) J Heipiaert has brought 
together the \atied and disKuniei ti'd links of exist- 
ing knowledge, and a perusal ol tins woik only 
emphasises how n(*(ess,iiv tin* close lo-opeiation of 
I iitoinologisis and bot.nnsts is for thd pro]>ei mter- 
])! I'l.il 1011 of manv of the probl(*nis din* dispeisal 
ol seeds b\' .nils is evident 1}^ an imjiortant kntor m 
pi. ml disli ibntion In hairo])c a gii'.il main grasses 
,ind heihaieoiis pkints lely .ilinosl e.xi hisu el\ , or at 
l(*.isl to a huge extent, on eeitam species of ants for 
I Ik* siiiKssliil dissemination of their seed I hi' 
iiilln.itiou of lungi by ants is one of flu* innosities 
ol biologv, blit we know’ that when the female of 
l//a '.('ii/iRs st.irts a new (olony, she eanies in her 
mliabiKcal pom h a pellet lontaining fnng.il hvph.e, 
with which to st.irt /ungus cnltivation She m. inures 
tin* niMilnim until it .ittanis .1 sut('iru*ntl\' Innuiions 
giowth to feed to the l.iiva* .'Mu* fungal [i.irasites 
ol , lilts, .ind the inti.ii ellulai baUeria of these 
insi'ils. also come in loi disi ussion -\ huge p.irt of 
the p.i])er is di*\oted to ,1 review ol the nnimeio- 
phvles lit Aliie.i, .iiid theie is also nu hided a bibho- 
gi.iphv ot inoie Ih.m 1100 referenK*s de.iling with 
.nits in lel.ilion to pkints 

Kl SI \R( III S ON ( )K I Iloi-U' KA AND Dl.RMVPI 1 K\ — 
H.irt ■; ot the “ l-anm* di* Juaiici* ” has ii'ii’iitlv come 
to h.ind ,ind is devbted to a dcscn])lion of thi* Ortho- 
ph'i.i .111(1 I )i*i ni.ipt( la of that conntrv .M ( hojiard, 
the .iiithor ol this kis( i(.ule, is a well-loiowii authority 
on these nisei Is In <i i oniji.iss of .i little moie than 
200 pages hi has provided .1 us( lul .ind piolnsely 
illustrated svstein.ilK handbook on tin* luh ianna 
mh.ibiting I'r.iiice Mr ]\loig.in llibaid (( trcasioflal 
H.ipersol the Ik rim e l’.n,ialu Jhshop Museum, vol vii., 
I’P d'DM/h, I>ls x\'\ 1 -.xxv’ii ) lev ises the spei les of the 
s.ime ordeis ol msi efs inhabiting Hawaii Itajipe.irs 
that the (’iivUid.e aie the richest in species of any 
l.imilv .ind lunnbei 50 kinds, ot which 2| aie proba lily 
n.itive , 111(1 () " adventive ” 'I lu'ie aie no Hh.isnmhe, 
no n.itive sjK'i les ol \ciidid.e, and ol 10 species of 
Hlallul.e onlv 2 .iie native Of thi* Diim.i]>tera 
thiie .in II spi i les, one hall of which .ire native 
In till* \nnals of the* 'I'raiisv.ial Museum (vol ij, 
1(122, pp i-(ii), \ jikites). Mi J \ (i Ivelm desciibc'S 
the I )( im.ipli i.j .iml Hkittida* ol tlu'' li.iiisvaal and 
A.ihil In file lirst -men t lom ( 1 gioiip onlv o species 
.ip* leioidcil and none ate nevv .imong tlu* Hlattiikc 
then* aic sjieiie't of whicli 2 | an nevv In the 
I'li/htni i>l liiiUnthtlnyhUl Juwauh, V(^l .xin , jxiit 2, 
^1022, Ml H I’ I varov conliibiites a studv of the 
gi Msshojipi I'i of the genus 1 1 lei ogl\ ph iis ,ind their 
iK'.iiist .lilies I hc*y aie well known in Indi.i as 
pests ol iK.c .111(1 siig.ir-c.tiif', but hitherto only one 
sp( ( ii s, II l^<iiii,in, h.is been i onsi'lc rc'd noxious It 
tipiiais, how(*vei, th.it sever,'! s|)ecies aie* jiroliably 
inpiiioiis, .ind this .utule is wiitten with the view' 
ot .iidnig in ihiir disiu immation .i*ad teiognitioii 

SoviL Indivn l-Miiirs- In his notes on some 
leei lies in the Indian Miiseunf (Kei Ind Mus, x-xii 
pl< t>8(j-72/, December n)2i) 1 Ix'abuiaki deals with 
twi nt\ -si'v en spec ii's and makes three nevv genera. 
In the single example of h’otaminobdella , a new 
genus of the Merpobdelhd.e, found 111 a stie.iin in the 
Nilgni Distiict, iladras, the digestivj' tract ojiens to 
the exterior not only at the* mouth .ind anus but also 
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by a pore in the nikl-dorsal line of the fourteenth 
bomite The f;ul of Trematohdella, deseribed by 
Hlancliard, also ‘opens by a pore m the mul-dorsal 
line, and in Idorst’s Ncphrlis dithui there an* tuo 
slender passajifes from the RUt to the Y'nLral sinface 
vviiere they ojien to the exterior 

PniLiT’fiM C\iiLi' PooNi) N\oK'M - II S(hnait/ 
ret'oids (I'hili ppiiif Jouni Sti \\ \o (>, lo^^) 

observations on tht' htedustorv of Jseuns vluhu uni, 
a parasite' of catlle and of w.itei-bnilaloes in tlie 
Idulippine lsl,in*ds The e^»”s d(‘\ I'lop r.tpidlv 'but 
if exposi'd to till lii'at of the tiopual sun are (jiinklv 
destloyed — atuT (onlam l.iiva' after about twelve 
(lavs Such ofii^s hatcli iii llu' intestine and the iaiva- 
migrate via t lie liv er and lnnjj;s ba('k to the alina ntai v 
can. d, as in tlu' common lonnd-woi in ol man, 
luiul)ruiud(“=i, but .ipiioar to li.ive ii f^U'.it('i teiideiu v 
than in the lattc'r s[)e‘( les to Im^ei m the liver 

nis'rHrHinjoN OF ( )r na.x iij ia in iiii AMViain 
— Two blither jiaits of vol vi ol the \usti<dian 
Antaictic Ivxpc'dition are { ontiibuted b\ I’lot \\' l> 
Jh:n ham -.fart t on the (hi^oi'lneta ol Matiinaiie 
Island and Part 5 on tlie I n,ii nu'd (lephvKM In 
tlu' foyner four olifj;o(. Inetes .ue niooh'd- two 
speties of Mariomna. one Lnmbiuillns, .ind oiu' 
i\licros( ol('x fNotiodrilns) In (onnexion with this 
last, Prol llenham disi nsst's tlu' vkws tliat havt' 
been advanced to mconnt loi the present distnbntioii 
of ( tli^och.eta on the snli- \ntai( tu islands and 
concludes that tins (annot be anomdi'd tor bv 
polv[>li\lv, floalm^ lafts, caiiiaj:^!' bv buds, or bv 
diittmn seawcc'ds, and lu' is led bai k to tin* \ k'w . 
first [uit forwaid bv' IJi'ddaid in 1810, that tlu' veaious 
islands and soutlu'rn lands vveu' om e ('oniU'itcd bv 
land bt idol's lie belii'v es t hat the ^oimei o( ( inn m (' 
of chains of isl.mds would snlln e to e\i)lam tin' 
dislnbnlion ot oh”0( Inet es, (or the co(oons ol tiuse 
woims mi,iiht then hav(' b<’('n distnbnted on the 
feet ol birds, and the pelaipi' larva* of sonu' of the 
littoial animals mi, ‘'lit Inive liet'ii able to sinvive 
for*the short tiim netessarv to p.iss ,uioss tin iiiter- 
veiilinj; si'as Hi* puts tin of tin ( fli.^oi lia-t.i 

" somewlieK' Ml tin I'ailv Meso/oic epoch 

l‘TiN(.\r Dim vsi s 01 K’n 1 - fn the annual repoit 
of tlu' Department ot \,c;iKutlnie ol tlie \ ^amla 
Protectoiate spin lal alti-ntioii is diiei ted to loc.d 
fungal dise.ises ol iici' h'.iilv iailnies m the nc(' 
ciop used to be altiibuted to nnsiiilable (iniion- 
ineiital conditions, but it is noli'worthv that the 
symptoms of “ bklst " disease* n-stuibh' tlu ('llect 
of dron,t>ht and pool soil '1 his well known disease, 
cansc'd b\ lUi l( n/tii id mv'd, is ie])oited lor tlu' liist 
time in Xfiu.i 1 he disease appears t» Ix' wuh' 
spn'ad, not one of tlu' plots examined beiii” e'om- 
])l('telv' flee Moth le<ives and ^te’iiis an' alle'cte’ef^ 
and whi'ii tin.' la^tei au' .ittai ^ed at both lU'des and 
intei nodes the plants mav bu'ak thiwn and the- wlioh' 
plot collajise' e-ntiielv* in bad eases 1 l*e* ('ais are 
somc'times noiinal, but d .dt.icked the plains are* 
empty or only hall filled, \( no time' has any 

dise.ised eondition* ot tlu' roots be'eil obsi'ived 
“ Itlast " ap|)eais to be 4lu* onlv maieei* disease' of 
nee in D},^anda, but m one insl.ime’ (> ihlifi rlhi ^uu- 
bilii'tn, .1 fnnpus w^h a bad reeonl, has occiirie'd 
The* supposed e omdnd stai^e of this fungus, a sjiet les 
of Pusaiinni, has not bee'ii jnove'd lo bi* coniu'cted 
with the' (bbbe le'lla, and it is not pathogMiie fo 
w’lu'at, lue 01 m.me, oirall of wliieh it was teemid in 
tlie ( onntrv 

Pkaiki! Vion ivi'iON in Iti.inois — A paper bv 
Honn'r C Sampson under tins title, jniblished as 
Article It), in vol, i^ of the Natural History Survey 
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of the Stale ot Illinois, illustiale's how Anieiuaii 
ecologists aie .itte'inptmg lo leeoid their mam natinal 
vegetation features before' these' are' teii much inodilied 
bv man’s activitie's Sanijison leeognises the' gieat 
miportanet' ot clim.ite' 111 d< teimnnng the* “ (('idle ot 
disti ibntioii ” ol the' gK'.it pi. line foim.dion, wliuh 
ee)iiiiid('s longhlv m its disliibution with tiu' aiea 
where the Kilio ol i.iml.ill to evapoi.dion lies be'twei'U 
()o ,ind Se)* pe 1 ( e'ld \s the pianu' is met with 
t.iitlu'l trenn its n.ilnial (('iitie ol disti ibiit ion. its 
st.ibilitv becomes nu le'asin'dv lesi so ih.d d dis- 
,ip\)c'.ns before v.iiions c'daphu .indt'iotii mjlneiucs 
Sampson desciibis t[i(' oiigin "I tlu^pi.inie liom the 
swam|>s and dit^'r iipl.ind icgioiis h tl at the c lo ,e ot 
the' l.ist gl.ic i,d pe'liod Dll tlu'se two sod tvpes Iwo 
ililteienl serie's ol pl.inl .issoc lalions have' lollowed, 
hv diophv te and xeiophvte 1 esj)^* I iv elv in ehaiactc'i, 
bid both h.ive ('iided in the pi.niie /one in tlu s.iuu' 
.ISSOC Mt ion, dominated bv \ ii(hopoi’oit lunilitni, 
the' tall bhu' stem gi.iss \('i\ sinking mnsi liavc' 
bc'c'ii the appe.iiaiicc; ol the' wide lolling pl.iins, 

I lotlu'd with this glass glow mg to a lu'ight ol 10 - 
li fc'C'!, so th.d the* c'ailici settleis could lollow the 
mov c me Ids of the 11 c altlc' oiilv bv c limbing to elev ated 
ground .iiid notm.g the .igdation m the v.ist plains of 
gi.iss Mie .inthoi IS to be c ongi a I nla ted on one* 
i unusual Ic.itnic' wliuh (c'lmm.iles .1 nu nioii whuh is 
thioughonl .idmn.iblv c Ic'ai .ind concise' Mils is the 
I bold altem|)t made' lo siniimaiisc' the chief Jc'aluies 
ol jmiiiie V c'gc'l.dioii III noil -tec hnu al language so 
! that till' gc'iu'i.d pnblu m.iv Ic.un tlu* ic suits ol the • 
studv ot OIU' ol the' gic'at nat ni .d .issc't s of tlu' sl.dc' 
Mils jUlblu slioillcl be ndclcstecl ill tIu' tllltliol S 
s|,de*nieids .is to the lekdivc* w.int e)l sue ( ess that 
.itteiuli. c Holts to bung naluial loiest inuic'r c ultiva- 
tioii .IS (oinp.iic'd with till' ic'sults ol cnltu.dion of 
prairu* kind w liu h#is* 1101 in.illv lu lu'i in hnmii-i aiul 
Ic'ss le.ic )ied ol Its inoig.inic e oils! dnc'ids 

W’lviiiiK i\ im Wisi Isiiiis Mouthiv and 
.iniiual le'poi Is ol flu' \\e'-.1 Indus .ind (.iiibbc'an 
Wc'.ilhei Service hav/ icactu'd ns lor oiJi aiul a* 
huge' pait cjf icjgg I he public, dion is e. lined out 
bv Ml Dhvei 1. h.issig, mete oiologist in ehaige, at 
S.m |n.in, Poilo^Kuo, llu' service' bc'ing in c o- 
opci.ilion with the gov^c 1 nnu'ids ot the isl.iiuls of 
llu' W e'sl Indu s and ol tlu' .id|.ic ( nt c 0.1 sis ot < c nli.d 
.nul South Aiiu'Tk.i, mule 1 the contiolhng mllnence 
ol the PS We.dlier Dnic'.in D.iilv rainfall U'lnins 
aic' givc'ii from .ibenit j '')0 st.dloiis thionghout the* 
ve'.ii i<|gi, .ind Iroin more' th.in gejo st.dioiis m the 
eailv months of n)gg In t!u' kdler ve.ir monthly 
me. Ill .mil c'xtienu' te mpei.it me ^ .iie added I'or 
c'.n h month the me .111 mnd.dl loi the eiitne section 
Is given b.ise (1 upon the lepoits Irom all stations 
observing, and nsu.dlv a eomp.uison is mfide with 

the' norm.d In i<igi tlu* nu'an jn 1 c ipdcdioil foi 

the' entile' .iie'.i was hgide'st dining* the iiyudh of 
, \pnl with .1 liie'.iu ot g II 111 ,ind .1 nu'an freepieiu v 
! ol S davs, tlu' montji ol ^ lu'.iv u'st i.mdall vv.is 
Detobe'i' with 7 ',7 in which fell on l(> ekiys Mu' 

nu'.in .mnn.d 1 . ill, loi tlu' e-nhie .ui'.i w-cs 54 "D 

.ind the' ini'. Ill number ot cl.ivs with i.iin w.is i|( 

In I.iyi.iu.i the' .iimn.d I'xtie-mes at dilteient st.dions 
1 iiige'd liom g() 111 lo I'i'i in , .iiul in liinulad tiom, 
00 lib. to lyiiin.tlu' .iimii.d totals dille'nng gie.dlv, 
due to the* v. living topogiaphv Dl^se'rv atuliis are' 
lecolded ol e\ apoi.d 1011 , watei temp;'i .dfii eg and 
e.ii thepiakc's 'Mu'* *>1 c ni^c lu c' .nid movements of 
tiopietd storms .lie si.ited. w. lining ot I'm h stoi m 
being given bv tlu' I S We'.itiu'i IJnie'.in ( oiisuler' 

1 .ib^e' eiegve'Iopment of (he%iepoi(s evident, and 
I the* v.iliii' ol the' d.d.i will 111 this w.iv be' furlhe'r 
' enliancc'd 
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Physiological Aspects of Physical Measurement^ 

By Sir John Herbert Parsons, C.B.E., F.R.S. 


DHYSICIS'IS loo often forget that the basis of 
^ physical measurements is biological, for the so- 
called “ outer world ” only exists for us by virtue of 
the seu'^ations it arouse^ in oui boflies I’lnsu.il 
iiunsiiicDierits arc opcni to the errors of, .ill liiiindil 
obser\ .1 1 ions, aiul these vary m <le»ree aicordiiif’ to 
the type ot observation In .dl t.isc's the obsei\ation 
IS the formation, of a jndynient. based on the sensa- 
tions dij'rived fioin llie stnmilation of a sensory 
or^nn 1 ’hvsiohfJiu ,d < \|)er mu nts show that stimula- 
tion of some s('n.soi\ organs j^oef more sliarply 
defined usponsis than otlu-is 1 hiis, tlie la spoiises 
to snu'll and taste .pi' nude .ind c.'eyue, those to 
moderate ( utaneous*stimuh toiu'h .md tnnpi latuii' 
- -nnu h bet ter (hdiiu'd , those to .mditoi \ stimuli, still 
Ix'ttei, .111(1 those' to \isu.d best ol .ill 

Hut even amonj^ the v.oielies ol a ”i\(n tv])(' of 
sensation \ ai ions degrt'c s ot definition ate met 1 1ms 
]iain, thouj^h (.ut.meoiis, is < rude like snu'll and t<iste, 
m vision, form sense is mu< h moie accur.itely delined 
than colour sense' 1 h'lmition, mde'e.'d, varu's as the 
biolof^ical ddtcientuition of tlu' sense' oioan 

i\ow, the most hi}j[hl\’ dilte'K'nti.ited se'nsoi\ or^.m 
IS the eye, and the fovea is its most hif^hly ditteienti- 
ated p.ut Tvxpe'riiueiits show th.it the ^le.ite'st dis- 
( nmmation is met with in foveal stimuli I he hi^^lu'st 
, eh'i^ree of seiisoi y dise rimm.it ion is the appienation 
1)1 (ontmuit\' or lack ot ex.ie t continuity m two 
stiaif.^ht line's set c'ud to e'ntl, .is m the veriiu'r This 
may be calk'd idnitily, and it is iiotewortln 

that It has bi'e'u adopteel emfiiiieally by jihvsinsts m 
the' vernu'r, balance, .md ollu'r mstiuments Vhysi- 
cists have been v e'l y in^emotis m .ijmlv in<t this e i itei ion 
to othe'rwise appaii'iitU misnil.itilc^ me'.isuiements, as, 
for ex.imple, the' me.isniement of tempe'ratiiie Hut 
tlu'ie arc' many piivsic.d me.isure'ments to which it 
cannot bo ajipJied, or at an\ rate has not been .ijiplu'd 
Jdiotonietry is an e\.imiile lleie we .in' ine.isurm,t4 
f the' bii^htness of two lights V\' vaiions dcviees the 
prim iple of identity or ('eiuahty of seiis.itions is m.ide' 
use ol - thus utilising the only .ucmate psyihologual 
eom|).n-ison- but the e(u.dity ol tb* se nsa'tion to be' 
adjudu .'itecl upon doe's not .'*11111! ot tin acciir.te \ ot 
Imeai identity h' v en in homen hioiii.itu photometiv 
we .ire compainig the bi ightm-sse's oftwo illumm.ite'd 
aie.is .\s is well known, tlu'se .irt'.is n.ict u|ion e.u h 
othei phv'siologu'ally — bs' tlu' jiiocc'ss of indue turn 01 
smudtaneous conliast Morc'ovei. the )udgnu'nt is 
alfectc'd by the ]irevious stnnnl.ition of the K'tinal 
aie.is concerned (successive coiiti.ist) It is luitiu'r 
vitiated by variations m adajitation 

Still more open to eiioi .ue the' eonipansoiis ol 
bnghtne'f, of dilterent eoloured lights, heti'roe hio- 
matic photometry I le'u the dilleiein c' m colour acts 
as .1 vei^' distuTbmg element 'S'et by jnactice' it is 
possible to attain almost as a< e mate* results .is in 
homocliromatic photonvlry , Hut how e ,m we |udge 
of the aceinacy ol these deteiinin.itions ^ In this 
p.nticul4r instame we e an h.iv'e recourse to tin tae t 
th.it the mde.il fre(]in u' y of tlickc'r depend-, upon 
bnghtness and follows a detimte m.ilhematu .il law 
J'he eye is e xtremelv sensitive to llicker, so tli.it the 
disapj)eai .nice of ilicker afloids .t very’ sriT^itive' 
criteiiofi It hrfs been found that the' results obtann'd 
by the Ibikci, photometer confirm (he usiilts obtained 
bv the best sej-e'alled ‘f(]ua]tv^ of brightness” 
oliserv’.itioiis • 

\o matter how delu'ate the intenon theie .ire still 
errors of observ;<tion due «to impeiiections ol a b^o- 

d( lio r?I'l\In'^jVla) '5^^^ ndJros^ to tin llluruiii.itiug F riijinc'Onng Sooi t\ , 
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logical nature common to all human observers and 
also to the ‘lo-called ‘‘ personal equation” of the 
given observer. How are these to be eliminated ? 
Recourse is had to mathematical theory. The basis 
of the theory of eiior, which is a branch of the theory 
of probabili’tv, is that small errors will be more fre- 
(jueiit than large ones, very large ones will be prac- 
tieally absent, anil the mean is tlu' result of the 
mutual destruction 01 compensation of many small 
sonices of ('iror acting in o])posite dirtJtions 

riie kinetic theory of gases is built entirely^ upon 
this sialistieal foundation, and its success in explaining 
the physu.d jiropeities of gases is strong evKleiicc m 
f.ivour of the statistu <d theory There are several 
mathematical ” averages or means,” and much dc- 
pi'iids iqwjn tiu' i hoice of the suitable “means,” 
which itself depends upon the frequency distribution 
(il the observations (Iraphic methods of eliminating 
('ions aie constantly used by jihysicists. One of the 
(ommonest is the nu'thod of inti'rpolation, and the 
smoothing of the ( urves 

An interesting example ot the opposite a^y^ei.t of 
.'iveiages is the model 11 vievy of atomic weights. 
Tlu'se are some of thi' mejst accurate physical nu'asure- 
nu'iits ev('r made and have been coriccted by the 
best st. distil .d methods M.iny of them approximate 
neaily to whole numbers and there are many theo- 
retical if.asons loi believing that they are whole 
numbers Keeeiit investigations, chieHy by Aston, 
h.ivi' shown that the atomic weights hitherto obtainecl 
.lie tlu'inselvi's av ('rages that theie .ire many so- 
called “ isotopes," h.ivnig almost if not (iinte identical 
(hemical pnipcitif's, bid ddh'nng fioni each other 111 
till' nnmbei of then electrons .-md also 111 their true 
atomu wi'ights, which aie mvari.ibly integers 

1 hope th.d this jdniosophical ]).irenthesis sullices 
to show lh.it even in Hu' matter ol physu.d measure- 
ments the phvsiologii .d .isjx'cts of the subject must 
peifone be taken into aet'omd Hut m dealing vvith 
illunnnatioii we aic dyahiig not only with foveal 
vision, bid also with pciipher.il vision and alterations 
ol sc'iisiliveiu'ss of tiu' eye under diUerent eoiiditions 
ol stimiilalion It is well known that tlui fove.il 
H'gion ol .ill p.iits of the held ol vision alteis least 
111 si'iiMtiv c iic'ss under difti'reut intensitu's of ilhimma- 
lion It is, theie foie, rel.itively stable, and observa- 
tions loimdi'd on ciiteiia derived Irom ii'idral vision 
<n-(' piopoi lion.iK'lv tiustwortby It is quite other- 
wist' with the other paits ol tIu' field ol vision Here 
the si'iisdiv eiiess ot th(' letin.i nureascs enoiinously 
wilh dimmidion of llu' mtensitv of st'.miilation 'j'his 
him lion of retiu.d .idaptation, which is of such 
Uemeiidons jiractieal niipoitanee m the lilc of the 
individual and iiulcA'd of the sjx'iies, interferes very 
s( uoiisly with the accuP.K v ol si lentilie investigations 
l'h\sicists have been k'd asti.iy by igimnng it, ns, 
lor (.'xanqife, in the si >-( ailed “ di'viations fiom 
Newton’s law of coloui mixtiiK's ” described by 
Komg f' 

Idiysuisti^ indei'd, ate so .iccns'loim'd to deal with 
nu .isiirements ol the higbest order of aeimacy, 
founded ujioii what I have (ailed “ Imeai identity '’ 
obsc'iv.dions, that they siici uitib to two errors. 

(i) that of reg.uding these obseivations as of the 
snpieme validity ol mathematical abstractions , (2) 
that of regaidmg otlu'r obsi rvatioiis, to which the 
“•linear idi'iitity “ crdeiion is mapphcable, as of fai 
greatei .utur.icy than is m fm t the case When the 
niist.ikes arising from these errors arc too patent to 
lie ignoied, physicists arc ajit to exhibit an iin- 
wairantcd impatience with the shifting sands of 
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biological science. The fact must, however, be faced 
that m all cases* the observing instrument is a living 
organ and is, therefore, m a perpetual .state of change. 
The rate of change is relatively slight m the most 
favourable cases, but ra^id and comple.x in the less 
favourable Phy.siri.sts have been iiotorioiisiv -suc- 
cessful m so reducing the physical complii ations of 
experiments to a minimum that the problem nearly 
approximates to a mathcmatual abstraction, aiul, 
therefore, the highest degree of acenraty. idirther 
advance is to l*e sought by greater attention to the 
biological comnlcxities in order that they, too, may 
be subject to irlorc completi' control 

A mass of evidence has ol recent } c'ais ac ( umulated I 
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to show that in peripheral vision two mechanisms 
are simultaneously at work Of the^c, one is chielly 
concerned with vision under low intensities of light - 
what I have called scotopic vision. The end organ 
of this mechanism is the lods of the retinal nciiro- 
epithehum Fhotopic vision, or what may be culled 
daylight vision, is chiefly cained out by the cones 
The cluplicrty tlieorv is so w'cll eslabhslu'd that it ha.s 
even found its wmv into the writings of the plusicists 
The explanation and oiii knowledge of retinal adapla- 
tion depends upon these phvsiologieal fac t^ Since 
letinal adaptation plavs a prepimderant ji.iil in 
simultaneous and sifc cessivo conlias! its importriiue 
I m iihotoinelrv ^ill be ic-adil\ le.ihsc-il 


The Design of Railway Bridges. 


A SlUiJKC'I' of grc.it importaiu c to the geiictal 
public IS tlic safety of the thousands ot 
budges by means of wlmdi our railwavs (loss roads, 
rivers, and other railways Piobahly it cm curs to 
few railway tiavelleis to ('onsidm' the (ompk'xity 
of the, design of each bridge they cioss ami ih(' 
oiganisatiou recunred, to inspect, tc'st, and inamt.im 
every budge lira condition .suited not only to the 
traffic for which it vv.is ongm.dlv ch'siguK'd, bul aUo 
to the mercMsed weights and sjieeds which have 1 
since bei'ii mtrodnec'd It is but natmal lli.it dillcr- 
eiices ol opinum should anse belwecm ilu' lailwas 
companies wdiieh have to jiay for their crecfioii and 
maintenance, and the Hoard of I'rade wlmh has 
to satisfy itsc'lf that they are safe 

The Ministry of Transport has u'cenlly c.imc'cl 
out a series ot tests on actual budges, and has issued 
a repoit conLammg suggestions which <i|')pccir to 
foreshadow regulations rccjmiiiig railway biidgcs to 
be heav'H'i' and thcicfore moie expensive I his 
report has natiiiall\' aiousc'd great interest and causc'd 
no small eoiieein among the budge engineers of the 
leading railway (ompanies Vt tiie meeting of th(‘ 
Hntish \ssociati(’)n at Hull, , the Icngim'eimg Secfion 
devoted a morning to a discussion ol the* problcmi 
Unfortunatc^ly no rejuescntativc of the* Mmistr\' (d 
'riansjioit took part m the dist.ussion, but llu' raiiw.u 
(ompames wTre wa'Il represented and the spcsikeis 
included the budge ciigmeers ol the (Ircat W'cstein, 
MorLli iuistcui, and (lie.it Ceiitiril < ompames 'l,ikc-n 
together the jiafMus conslitulc' a concise but lairlv 
complete* levicnv of tlic jiiesc'iit situation 

Ml J S Wilson, will) opc'iied the discussion with 
Ji geneial ic-view of the; cpiestions involved, showed 
thrit (lie dilleivfu.e of opinion lic'lwc'cii the* com|)amc‘s 
and Hie Hoard ot Fiade is ikmiIv as olil.is Hu i.'iib 
wavs themsc'h c's In iSg) d'orksc'N Hudgc’ :ic n*.s 
the 'IVenf was^ tested h\ the .rpi t'senl.il i\ c' of Ihc' 
railway c onimissioncis prc'p.Tralcu v to llu' opening 
of the Ivc'ttord and Lincoln hue I'lic* dc'llcu tioii ol , 
t] niches with tom locomotive's ami tc'iulc'i-. on the 
centre of a sp<in was consuleu'd excessive ami pc'r 
mission to open Hu* huc*was ii’fusc'd I lie bridge' 
had been dc'signed b\' John I'owlc'r w 4 io, with Sii 
Hi'iijaimn Hakei, was u'spoiisible latc'r tor the l-'ortli 
Hrulge lie' had followecl tin- uiies l.iul down by 
laiirbaiui, <iml he-* suggc'sled to the commissioners 
that some mistake' h.tci bc’en madex hut after turthc'r 
tests Hie l.iltc'r jiersisteil in tlieir view that Hie 
.stu'sses m the budge Were excessive' himdlv, how- 
c'vei, I'owlc'r sm cc’celed in tonvmcmg Hu' comii’^s- 
sioners that the' girders, being contmiieuis o\ e'l* the 
middle pier, weie not sltessed so highl\ a.s would 
otherwise be the* case, and on his ottering to reduce; 
the weight of ballast on the budge, the line was 
finally opened after a delay of three car four months 
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'I he' siibse'e[m'n( history of Hu* hudgc' is of intcie'sl 
1 he; bridge* is still the-rt', foi foitv-.six \e'ais it w,is tin- 
altc'red ami e.iiue'd all ttalfu sal tsiac loi ily , 111 iSejO 
it w<is stieiigthem'd b\ Hie .uldition ol ,i loiigitudmal 
glide'!' 'I'he'se old iron budges designed by I'.iirluirn 
and Low Ic'i , w hu h hav e* stood tlu' lest ot sc'V e'llt v ' eai s’ 
wear and tear and are* still m good condition, are 
poweiliil aiguiiu'iils III lav out of the view that 
iirulge's built oil the same' assum[itions will he pe'r- 
tee tlv s,(fe 

'I lu'ie aie' maiiv dilticiilt u s, howevet, in tlic' eal-, 
e ulatums and <issmnpl ions mvolve'd in the' design, 
m .illowmg lor the' ellec t ol inip.ie't due' to the fact 
that the' loael is a live' emc, tliat is, not u station.iry 
load, ,ind m allow mg foi the ellc'ct c)f sle^epers, rails, 

! and Itillast m slicngtlu mn,g Hic' striutuic', distulml- 
mg tlic' load, .tiiel damping e.eut the' elle'c ts of impact 
It IS here' that soflu'* doubt auscs <is to whetlu'r the 
ink'iilions ot Hie Ministrv ,ne correctlv mte'rpre’tc'd 
b) the iriilwav comp.inu's , it is nst'less to spccifv' 
a factor of s.ifety or ,i woiKing stic'ss nnle'ss one also 
spc'< ific's how the strc'ss 01 tae lor i.s to be* calcuiafed 
or detc'i mined 'flu',* budge' de.sigiu'r m.ty employ* 
what ap[icars to be a low fae tot of safefv bctaiise 
he knows that Hu' actual strc'sse-s ;ue' loss than 
those ( aleiil.He'd l.y,' Hu' simiile' conventional me'lhods 
usiudly adopte'd ,inel tlffit Ills <i( tual Jae tor oi saf(■t^' 

IS I euisc'c|iu'ntly milch greatei It a high l.ictoi ot 
s.ifelv IS spc'Lififd, tlu'ii it Is ei[)('n to the' engineer tei 
modily not his design but his nu'tliods of e ,ile illation 
so as to take* .u count e>f tlu' v.iuous slre-ngtliening 
fae tens usnallv lu'glc'c led, .iiul thus obt.nn a lovvei 
ealenlalc'd stie'ss and a highc'i factor of s.'ih'lv than 
vvoulel be give'll by the' usual s('mi-em[)irK al method 

One spe.iker m the discussion tulv oe ate-d making 
liill-sc.ile tests oil old budge's w ImJi weie be'lilg 
n'plat'cel . tliese could bc' ie'-<«(cl('d and flioroughly 
le steel, it lU'iessaiv to dc'stimtiou All the' s[)e.ikcrs 
I di'pic'c atc'd the [ercm.ituie' |jioinu?^ation ^ot 1 ulcs 
I vvhuh \voul<l Ic'.id to lu'.ivu'i and theiefore more 
exjieilsivi' budge's, but^uige^d Hi.it piesuiit piactu.c 
should be' tollowe'd until s'#s(eiuatic research has 
bc'c'ii cairu'd oi^t .iml fai more' kuowIcckj»' of the 
sub|e‘e f oblaiiu'l than lh.it on wlmh Hu' Mmistiv' of 
Tl.eiV'Peiit aic [)ioposm,g to ac I 

In then atlituele tovv.iids iivclc'd structure's 
iroifc.ind Stee'l, c'llgllU'e'is m.lV be* eliv idccl into Jicssinilsts • 
and optimists, .md Mr WiKon's espenem e' shejvved 
Hiat the' gic'atc'st optimists h.ivc bi'cji t^iosc most 
c losc'K .issoe latc'cT tw iHi •!!»' m.uiiteiiaiu e ot actual 
c'ons*tniclioii, who would cc'it.imlv' In' the tir.st to 
de'te'et any indication 1h.it the budges vvc're .sliovving 
spgns of we'.ikiu'ss * ' 

An engineering stiide'iit is alvvavs taught th.it the 
strc'ss produceel l)v a live load is double' tliat pro- 
diite'd by the s.imc' lo.id when steadily .ipplied This 
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assumes, ho\vt'\'or, (fi.iL liu* Ine load siid'k-nly 
applu'd If th(^ linir lakrii to applv Uk* load is 
coiujjaralilc with th(‘ pciiod of \il>iatioii of the hnd^o, 
this IS 110 tiuc, and luyucxer fast a tiaiii is 

tra\(lliiiy tlif tiiiK' t<ik» 11 to .i[ipl\ the load is loii- 
sidarahif and it is not surprising' that ai tiial iuimsiik - 
iiHiils ()l (h 11m lion show that the stossis dun to ,i 
moving train arc in mam ( ascs hut little ^natir 
111. Ill tliosi' due to the same load when .it iisl 

(hie sptakil 111 th( diaiis^loii .d llilll < mph.isistd 
the impj^n l.iiK e •)! immmisiii” loirosioii and looked 
forwaid (o ( h(' yv)ssihle use of stainless sIm-I foi 
hiidr'is, in tiu meanwhile lu *had ^nat hopi s of 
till' M-meiit t^mi, 1)\' imaii^ ol whiilf .t Ihm (o.itm^ 
ol ( eineril is a|)|)h( d lo the iron woik 

A p.ipei 1)\' Mr I ^ Wilson and i’lol 11 l‘ llai.yh 
dealt \ ( 1 \’ liilK willi the inihu m i ol met lioles, 


not only in budges init in steel .structures in general. 
This IS of inipiirtance in the prerent contro\ersy 
beeaiise of the uncertainty of the allowance to be 
in.ide for the rivet lioles in eal( ill. ding the stress due 
to any given ^oad ('alculetion indn ates that very 
Ingh sticsses should occur m the lunghbouihood of 
ri\(t holes, but fioiii a l.irgc' nnmbei of experiments 
J file aiithois came to the conclusion that “ the metals 
I nsi d 111 pr.K tu e ha\ e a ductility .ind othei (jualities 
which render them .ibk' to elimin.de or accoinmodide 
thes( high stiesses ” 

riu' c.nious papers lead and llu' rematks m.ido 
b\ the sjH'.ikeis m the discussion all tended to show 
that the .ictn.il stresses occurring m budge work 
aie ('onsider.ibly lowc'r than those usually c .ilculated, 
and that past and present practice allows an ample 
I f.u (or of safe tv 


The Alps of Chinese Tibet and their Geographical Relations.^ 

lb- T’lol J \\ (.Kl(.ol■^, I Iv S , and j (' (iidaann' 


C.?()l I 1 1- Iv \S I I'.K' \ \sia M.i iigioiiol mbresliin; 

VC ogi aphii ,d ('llamas wlmh d* .d with the 
(oiilr.isl lutwien soul h- 1 ask i ii .iiid soiilh-c.eslein 
\si.i, llie t.islein jnoloiigalioii ol the I lim,d.i\ .1, 1 he 
place ol the inoiiiitaiiis ol soul li-\u -.( ei n ('hm.i m 
till' mount. 111! system ol \si,i, and the iim.iik.ible 
.iiMimemiiU ol Ihe iiccis ol soul h-c .isb i n libel, 
^wIikIi h.is b( eii desuihed as one of the most i \tia- 
oidman le.diiKs ol tlie eaith’s kind siiilaic' I lu'si 
jnoblems .iie ml iiiialelv i oniu ( ted with tin loimalion 
ol tIu' 1 Msin ol I he I m hail < ). i .iii 

" Sc'ek know Ic'dgi', " ^.ud \loh, unmet, ‘ iweii if it 
IS found 111 ( lima," .iiid in .icioidami' with llHd m- 
juiu tioii of th(‘ I’loj'lu I llu' .iidliois kindl'd ,d Hh.imo 
on the upfiei Imw.uIi, =>0 miIP'.*liom Ihe ('lunese 
fiontiei this |io, ( ol dip.iiluH' w.is seleilc'd in^ji 
obeduiiM' to till' ‘ 111' il>lc' ol (he I’.miiu'se piocerb 
th.'d an old load is ,i hist lo.id . loi the lo.id lioni 
HI1.11110 to the lieal\ roil ol I'l nL;\ in h m soiilli- 
,w(st(in ( Inn. I Is one ol 1he*j.i,td(' routes ol \si,i 
w hii h h.is belli used siiu e piehistoiK limes \t 
deiinciieh the Indians who h.id ai 1 oniji.inied Ihe 
c'xpi.dilioii o\ii the trontiei iiiounlaiiis win sent 
b.ii k, a ( hiiusi' stall bc'iiig eitg.igeiT , pei mission w.is 
obtainid to pioieed to lakiaiig, the admmistialn e 
he.idi|n.M teis near the bordeis ol ( hffii se libel \s 
fvut ol this load w.is ai loss unsm\('\ed lomilix’ in 
whnh biieanikute w.is iile, the' .luthoiilu^ iiisislc'il 
on the mone\ ol the e\|)i'ilition bi im; sent on either 
b\ dr.dt ol .ilong the m.iiii 10, ul 

1 he exiiei 111 loll .irn\ ed a 1 I iki.ing bi foie ds nione\ , 
.ind a till I 111 r 1 hei k was thn.ileiied by the icfii^.d 
of till' magisloite to allow the c'xjiedjlioii lo proi ei il 
fmlliei n*)ith I iiH iiecisioii W.IS loiind to bc‘ in 
obc'du'iii e to inshiii turns lioiii the piocmci.d i.ipit.il, 
but I he ^nagistifi te ol I iki.iiig nil 1111. iteK .igrec-d to 
let the e\iu'i 111 loll j)i oi ei d, ])io\ ided he l^id no fill t liei ^ 
iiistiuctmns tioin the i.ipit.d, on tiie n'leipt o| a 
letter slatin’, lli.d tluk tra\i^)c*rs weie going on m 
spite ol ^viis warning <ind eiitniK .1] their own nsk 
^le.iuwhil’' I ( hiiiese im h.iiit m Ihi'iitx had .igieed 
to .ub.iiiM' half the' .iiiiouni of the di.ift, .mil .is^sooii 
.js tins w.ii ])aid tin ixpedilion hiiineil iioithw.iid 
< lilto (- hmes ■ I'lbet ti gel becondieiall , 

1 111' [),ith t.ilvt'ii desi eiidi'd ftoin the pl.ite.iu into 
the \ ,ille\ii of Uie ^ .ingt/e ki.ing where, Lliough 2)<%j 
mik's Ironi the sea, it is stiU a gffit iixer, .ind was 
then m high Hood owing to the niellingof tlu' 'lilt-lan 
snows I 111' sliiicturi' of this cal|e\ and of its two 
jxuallel neighlioifts, Ihe ?iU'kong and Salwecm, w.^s 
studied in a senes of journeys along these rivers and 

‘ Siili.t irid' of .1 p.iptT roi.I before the Koy.il (.foicr.ipliu il Sock ly on 
Deo nil)i r ii 
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oxer the mountains between them 'I'hc mh.ibitcd 
disliuls .dong Ihe ^.ilween were simtieii xxith l.inime 
owing to Ihe f.iilnre oj the jni'xioiis h.irvc^t, and 
woik there w.is impossible Ljie r.mge of Kdiguipu 
with its |)\r.imid<d snow -i kid pe.ikV and ils gieat 
gl.Kiers w.is iii.u cessible, as its i lest is the forbidden 
lioiiliei between ( hinesc* .md autonomous 'libel 
Hence lot .1 slnd\’ ot the inoiintam slrmtuie ol this 
n gion Ihe (*\pc'dil ion tinned e.istwaid to the pe.iks 
.iiid gku leis lietweeii the Mekong and the ^angt/a'- 
ki.iiig, ( lossiilg p.lsses Iroin l(),ooo to i.S,ooo it m 
height H.id we.ithei Iriistiated the alti'iiipt to 
( \|)lou‘ till gkuieis ot 1 ’eim.i-slian .md lieax y Hoods 
h.impeted (III' iftiiin m.iiili to lakiang W'lde 
ti.ii Is ol coimtix .iroimd l.di-fii, the foinicr Muslim 
I.ipit.d wliiili h.id withstood a siegi' ot enghteen \(Mrs 
dnimg till' ('nil Wai ol 1.S55 71, wi're Hooded owing 
to the abiioim.dlv heax y r.iins The c.ir.ix.in h.id 
to (‘liter Ihe (:il\ b\' i Innlniig ovei llu' city wall, <is 
the iiorih g.ite w.is c losed to kei [> out Ihe mis( hic\ bus 
spiiits lioin Hie noi I h ,x\ 111! )i li.id bioiight tlie e\- 
(I'ssixc* Mills th.it weie Ihrealenmg th(‘ (ountiy with 
l.imine J iom 'kali the ixpedition leliirned l)v the 
in. nil ro.id .uioss ^'umlan to the Ir.ixx.idi 111 Ihirm.i 
I h(‘ obseix.ilions m.uh' diiiing Ihe jouniev shoxv 
th.il llu' g(ogM[)hv of ('Imii's’' hbet is tlu' result of 
mount. mi toim.dion .it two distim t jietiods d he 
deeji xalleys with their intc'i media (e r.inges, which 
.IK' the most (ons[)i( lions topographu fe.itures, are 
th(' risult ot niouiitaiii niox (‘iiu'iits ol the age of the 
( oal Ml asiiies 1 hese .iiuient luoxements gave the 
loimiry ,i vc'ogr.iphical gr.nn Irenbmg north and 
south, .Mill the I iido-Maki\ ,m inoimt.mis hax'e been 
h^i ined by the e\( .ix.it ion ol x a I leys .dong the w e.iker 
kniis of tIu' gr.iiti Mount. mis belonging to a 

ielalixel\ inodein d.it(*h.ixe bi'eii loi med contem- 
poMix with the ii()hi.ixal ol the \lps and llim.d.nai 
file high piTiks ol (hiiiese kibet rising oxei 24,000 
ft 111 height .lie due to tlie-iC' kiter uphtts 1 he m.iin 
.IMS of the llimalax.i p.i^es Ihrough ('hmese 'libet 
.md is piol^ibb l■olllllm(d through the Nail sh.m 
ol anitluin ( hma to the* I’.uilii 'Ihe Ikiimese 
.md M.ikiv mountain .ms, whnh are the s.ime .ige 
as the llim.ikix.i, repiesi'iil a ]o«p to the south of 
the ni.un niount.uii axis like tlu' I’l'rsian loop m 
soutli - western Asm .mil the Api'imme loop m 
Ivurope 'Ihe gu'.it rises on *h(' Hoor of the raeilh , 
xvbieli le.uh the surf.aee m tIu' li.ixxaiian Islands 
.md Ihe cor.d islands ol Polynesia, aie probably the 
contmiMtion of these two mountain lines, being like 
them due to the pressiiie mteraitmg betxvi'i'ii the 
northern cap of the world and the tiojncal or sub- 
tropical /one ' 
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The enigma of the three parallel mens is explamotl 
as due to their valleys ha\ing been woin out along 
clefts through \^hich the drainage Irom south-eastern 
Tibet nas enabled to escape lliiough the mountain 
liin of Chinese rdiot Ihis iim had l*een loimed by 
the Him^ilayan mocemc^nts which were duetto the 
intense (.omprcssion of tlu' uaist , on the iidud Irom 


that pressuie the moimlam ranges weie broki-n by 
tians\eise i tells, and l.irge blocks sank belwei ii a 
network of fiactiiies 1 he li.isms 1 'onned In' llicse 
subsidences gave the iivius gKvU powcs's ol eidaiging 
their channels and thus of eMavalnig IIk* ili'c'ji stri'p 
sided vallevs wliuli au“ now the must i oilspii nous 
teatiiies in tlu‘ lopoeiapin oi soul li-wt sirm t lima 


The Present Position of the Whaling Industry ' 


niVl-l-\(l has been juaitised as an mdustn loi 
some ceutnnes 1 lie pursuit ol the Atlantic 
right whale w*s cairu'd on m the lta\ of Ihsiav at 
an early ilalc, and was at tive .it le.ist so long ago 
as tlu' tw'ellth (cntury '1 he (beimland light wh.de 
was Ininled in tlirt'e areas, at suctessue piiiotls, .it 
fust oh Spitslieigen lioin about lOio, when tew 
Atlantu light whales were lett, then in D.ixis Sti.iils 
fiom .diout 1 710, and Im.ilh m the Noith C.uilu 
and lleiing S( .1 tiom about i-Spi '1 lu' spei m wh.ile, 
w’liK h oicuried m the whole of the tropu.d bell, 
though b\ no nit'aiis restin led to this .iie.i, w.ts 
hunted triini about i / 1 J 

'fhe snc( esslul intiodintion ol themodmu haiiioon- 
gun, willi a h. 11 pool) cariNing .m explosive (h.oge, 
daU’S fiom 1M05, and h.is uwolut ionised wlialmg, 
by making it {n^silil* to vaptnie the !aig«‘ and swill 
loiapials or iiu whales Modi'rn wh.ilnig isioinmiied 
m.iinb with the jiumpbnik wh.de, I he lin w h.ih , 
and till' blni' wJi.de, .ill of whieli aie vvidelv dis 
tnbiiled in nearly all seas, .ilthough it is not ((ilam 
whetliei eai li ol these whaleis' names indu.iti's tlie 
s.ime spei les 111 all pai Is ol the world \ller ioit[u.ds 
h.ld I'lecn hunted tii such lotaiilies .is the N.u.mgei 

' Siili t iiiC' ^it I p.i [)0 10 kI |)( fod till \--iii I Ulon nl I'oiniiinii HiiiliiiuO'. 
tn Sit Sirlrii \ 1 Hiiiri(’i,l K’ s , on Noo iiilit r i(T 


l'')ord, Xew loundl.uid, |(el.in(l, ^hi' Ihitish .uni 
Noiwegi.in lo.isis, .Old t Isi'w hi'U'. wli.ilmg on .111 
uiipn cedenled si ah* i om mein eil oft the rdge ol the 
\iitarcln t oiit^iu'iit 111 i<)os. .nid is still being ion 
din teil eiieigetn .dlv 1 he lot.il latih m this .ium 
h.is exieeded 10,000 in a single ,v eat 

1 he pinnijial w h.de pioiUn fti ol ('lonomn im 
j)oi t.iin e .ue ti.im oil, spt'i m oh, spei mm et 1, b.di'en, 
.imbiigiis. wh.ih' me. it, .iinl the v.iiioiis lorms of 
w li.ile-iin .d or “ gnano ” I n .i w ell-ei nn lin ted l.)( lot 
.ill pai ts o( t he ( .111 a .11 1‘ iitihsi-d 

With tin iMcptioii ot (he Ant.iolic whaling, 
w liK h has h.nl .1 i.oeei n| h ss Ih.in Iweiilv ve.iis, 
wh.dmg h.is Inui (.lined on consistent Iv' to .in t'x 
(I'ssive aiiionnt, le.nlmg to the most seiioiis le- 
din.tioii ol the mimliei of wli.des I he \l l.mtie .uni 
(iKenlaiid right whales weie diiimaled .dmost to 
till' ])omt ol exteimin.ilion, lin- sp.-iin wliah' ui- 
diistiv h.is pi.ictn.illv dis.ijipi.ued, .mil litth' le- 
mains now but tin' \ii!ai( tn wh.dmg gioiinds • 
I lie elloi Is ol all lov ( Is ol Nat ill e slionM be dlU‘( t(.'d 
to the ii'sirnlion of wh.dmg to .m .imoiml which 
is not nnonsisleiil with the piimaiient |)n'seiva- 
tioii ot tln'se magiiitn ( lit in, nine m.nnm.ds ,ind ol 
the iftdustiv whnh llnv .ue so unloitnnale as to 
snppoil 


N the cunent issin' of Hioinettiku (vol 

pts 1 and n) I )r KiistiiU' Smith discusses the 
stiflnlaid deviatioiiol atoi'llnienl ol coiiel.ition com- 
puted bom d.ila demed fiym i lasses, membiis ol 
winch an' mutmdlv coi it'kiti'd, with speci.d letereiice 
to tlH' L.ise ot Iratirnal .ind p.ireiit.il i oriel. it ions 
lalculated Irom entnes of siblings Sin' tinds, nilci 
aha, that the bi'sl ilelc'i mm.ilioii ol .a fiatern.d 101- 
ri'lalion Irom .1 givi'ii mimbei o! obsi i v ,il 10ns is 
obtained bv taking (t 1 i ;; i ollspimg mdividn.ds 
fiom ('.nil l.iimlv, wlierern the li.itein.d coiiel.ition 
Mi I'bgon S I’e.iison (onliibiites ,ni import int 
memoir on v.uiations in person. il npnitioii 1 he 
e\])i'imK'ntal basis of the re'-,e.ui h was .1 senes ol (iv(' 
sets ol inc.isureifieiits ot dilh'ient tv pi' , Jhe lorni ot 
w'ssional change, it the u'sultant ol l.n tois opei .itiv e 
within ('a< h senes, is sejiaialed irom tin' sfuiku, i^' 
long ]Htio(l, (haiigc elk'itive Iftun one session to 
allot lie! , ap(ii of)i late lorms h^ the expression i»l e.ich 
are (list ii'^scd ltisevnl.nl thai m t lie (K tei munition 
ol the po ( !s(' V aliie ol the ( oncl.itioil betvleen sin ( es- 
siv(' judgments m ,t senes, one h.is to ret kon not oiilv 
with ])li\ siologii id OI psv ( Mologn al coininon l.ictois, 
tlu' oigaiiK b.isi^ ftf the t oin'lation, big ilso witli 
.uaulental eiiois which bftir the reioid the obsc-iv.i- 
t um.d eiuiis ot some w liters —and led ui (' the nniuein .il 
v.ilne of tin' ( onelatfon Itisfoimd lluil thecoin'l.i- 
tloiis between successiv e* j ndgments«de( le.ise .i|)pi()\i- 
malelv m gcometiu.il jirogiession with the minibei of 
mterv als, .1 Imdiiig i onsnient w it h tin' assn million Unit 
there' is little or no jiartnil (orielalion Ix'tweeii l)»' 
observ ers' true estimate'^ at mterv .ds gieater Ih.in one 
'I'he duel jruutual (nitcome of the work is to sliow 
th.it although “experience and an urat y m.iv be 
gamed bv pi.ictue, it docs not follow that tlie cor- 
relation between s^^cccsSlvc' judgments will dis.rp])ear ” 
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1 lu' memoii is not oiiiv ot piaelu.d mten'st to all 
e\|>enmeul( Is, bill <dso i oiitaiiis seveifil e out ribulioiis 
to sialislic.d .ilgebi.i •* 1 1! ( omn xioii w il h the vcork on* 
pp j/ 1 1 so/ , a ief( H in e to (he memoii ol Anderson 
[Itioiiii’lnka, X ^0(i) would h.ive been 111 ])lace, but 
no doubt \ir I’e.iison ^\il! di'.d nioK' full\ with tin* 
literatiiH' ol tin- s)ib)i ( t m a st'ipiel lli' is to Ix' 

( ongi.itiil.ited on hi> Inst ap|>e<u<une m ,1 held where 

oin lx.umg Ills nanu' nuisl lie pnlgeii bv' the' Ingliest 
po-isibk* stand. lid 

1 )i Icniest \\ .men’s p.ijiei (om hides tin' ,iC(o!int 
ot wotk p.iitlv (Usciibed m I'u; coinermng inheiit- 
.1111 e m tin' lo\gl(»V(' 1 )i W'.iiu'n holds that “ the 
evideiue ot tin' juesent mvistigUion is theietoie 

di'lmitt'lv against .iu\ g< in 1.1 1 .i[>ph( a I ion ol the tli('or\ 
ol jnne Inns .ind of genotviies ol ,iii\ .lyjiiec i.diU' 
m.igmludi', .md liiitlni it infln.ites s(l((_H\(' 

bn'eding within sc'lt h 1 1 ili'si'd geiH rations ol a liomo- 
gi'iieoiis r.n e is < .ipable of nioddvmg that ifu(' to a 
in. liked de'pi'*' ' 

I hot K.n 1 I 'c'.ii -.oil .111 J Ml Jcgoii j ’( ,11 son show liow 
to tiiid .1 geiU'i.d ]>ol\(lioiii iifl'lliiunt ot eoiiel.ilion, 
t c to lit the “ b(4st “ noiinal mii kn e lo d.it.f siibjec t 
(o the limitation (h.it the maigm.i! tot.ds ,ire ev.utly 
i('j)ioJiu t d I he .11 ithmetu a! woi k is Jie.iv y, .ind Die 
siiggi'stioii is (li.it .1 detei minal 'Oil ot the (oritlatioi# 
i.itu* Irom the .m.iv me. ms-- not a l.ilioi loiis^ t.isk - 
w ill iisiiallv siilln (' • 

All james lleinleisuii dis( nsses tin' ('Hjiai^sjon of a 
fmn lion m teti.uTi^in li^in tioiis, .1 m.Uter ot somi' 
impoft.mce to those who use tin' fieipieiicv systems 
f.uomed bv Se.indm.iv lan ni.iti^'m.ilu al slatis- 
tigans * 

It will bo obvious that the louileenth volume of 
lUomctnka is as v.ilu.ible to st.itistuiaus as its pre- 
docessots 


Biometrit^ Studies. 
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University and Educational Intelligence. 

BrvLfAsr. — Tlir trustees of the late Mr Henr\ 
Musg^rave have just pnicl to the Queen’s I riivcrsity 
the sum of 57,000/ Of this sum the income of 7000/ 
is to be apj)licd towards jxiving an addition<d Iteadcr 
in conuevion witli the rli.iir of physics 'I'he income 
(d 20,000/ IS to be apjilu'd in tfiundmg and m.iint.iining 
si udentslnjis of not less tli.ui T 50/ jier .inniim lor tin* 
cntour.igemcnl of icseanh in path(»logv. plnsioIog\, 
Iiiology and chemistry 'I lie disposal of the lem. lin- 
ing 30,0Go/ is leA. to the flisiretion ol the Semite 

('AMUKiixii; — The Very Kcvirrend W K Inge, 
Dean of St I’aiil’s, and Sii Sidnfy h' Hairnet, 
J)irector of the Natiiial History I )cpai tments of the 
Ftntisli Museum, liav4‘ bec*n elected honorary fellov\s 
of King’s ('ollcge * 

K I* Chattel |i, Jat/w ilham ll.dl. has been (‘leded 
to till' Anthony Wilkin Studentship in ethnology and 
arc lij'ology 

"I'he Raymond Horton-Snilth has been 

auarded to I )i \ If \pj)leton, Downing ('olle<ge, 
for an essay on " Moiphogene-.is of Honi',” and to 
Di H \\' is \'mes, Clii ist’s Colli'ge, lor .111 c'ss<i\ on 
“ Ci'rtain I'li\ siologu al h'niu turns of ( ah mm Salts ” 
"file (iordon Wig, in ])ii/c' in cheinistiv h,is Ix'en 
awaided to R (I W Nonish, hanm.uiuel ( olk'ge, 
for an investigation on ""Die Rliolochemisti v of 
T\)t.issiuin IVriming.inatc' ” 

• It IS ])io])osed to ajijioini a Cmversilv hs tiirer in 
embr\ologN' 

Oxi'OKi) .'\n important i ollec lion of c'aily scientilu 
instruments has bet n ollt'ri'd .is ,i yilt to the I ni- 
vcisity by Mr Lewis I'R.ins, a londition ,it^u hed 
to th(’ gift bi'ing th.it a sinlabh' pl.ui' should be jiro- 
\ idl'd for showing it, this to be* .ippiox ed 1 )\ Mr 
J^v.ans 'I'he coll Dion is al present exhibited m the 
Pictuic (i.illeryof (he Hodlei.in I ibiaiv, wliiri' it will 
he .illowed to remain until the I'lid of the siiiniui'r of 
10-24 fn the meantime it will be necess.ii\' to (i\ on 
^a jx'imaneiit lodging foi the coljeition, and .1 jn-ofiosal 
by Mr’ R T (lunthei, l'Vllow'*of M.igd.ih'ii ('olh'ge, 
to allot for this piir[)os(’ the uppei looms of the 
historic Ashmolean Museum has the suppoit of the 
heads ol all the scientific dc-frai t n1l*nts i luicei nc'cl, of 
the Roatd of the Facult\ ol Witur.il S« leiici', and of 
m.iiiv other residi'iit nienibeis of the*! 'iiiv 1 1 s)l\ As 
stated in Nmmii. of D( ( < mix r o, p 7'Sy theiolhi- 
tion is especially luli in iiistiuments foi the deter- 
mimition of tiiiu' llic'ie is a stiies of ast tol.ibes, 
sixtv-lhiee in nuiiibc'i 'I heie is ,ilso a laige <111. i\ 
of dials, both stalionaiv <ind jiort.ibli' , the loimet 
indndes W olse\ 's sundi.il. whiih w.is ])rob,iblv de- 
signed b\ Kicolas l\r.il/er, the Inst Oxloid professoi 
of astion*)mv , while^ainong the lattei < an Ix' sc'i'ii 
a line hdi/.ibethan lingei.iing dial, and a Rom.in 
jioit.ible dial erf till' second 01 third eentun- ad. 
staled lo be the onle jx-i fee t exainjih known of this 
paituul.n t\ pe of timepiei (' * 

• 

Dii l^Mii IUrrmi, Ic'cturei in the depai tnu'iit of j 
biolog\' .it ^h(' Impel d College < 1 t Science, Soulii ! 
Ki'iisingtoii, has Ix'c'ii apj)ointed |uincipal ot llu' 
Hortu nil ui al College', Sw .inlc'V, Kent • 

I IIP IJritish \ssoci.ition ( ommittee on 'I'rainiBg m 
Citi/c'm'hip hastjiroduc cd three valuable' re jiorts, each 
of whicdi*is iw^-.iil.iblc' separately for a fe-w pence, aliel 
at reelueed pi le es if piiic h.i't'el milT./e'iis 01 himdrc'ds 
The tirst rejiort, presenteel at the Carelill int'i'lHig in 
i()2o, contains .1 s\llabiis of .1 course in e ivies .nid 
note's on legiomfl surveys f the seccjiid, piesented^at 
Ihhnburgh in surveys the jiosition of the sub- 

ject anel summarises views of leading teachers upon its 
■scope ,inel purpose , and the tlurel, presented at the 
Hull meetinjf in Scjit^bei last, contains a full biblio- 
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graphy of civics. Prices and other particulars may be 
obtained from the honorary secretary of the committee 
Lady Shaw, 10 IMoreton Gardens, Lorfdon, S.W.5 
\Vf have received from the University of Hong 
Kong a pamplhet desert binge its aims and npeds, witt 
special 3 eferenee to an otter by the Rockefcdler hounda- 
tion of Kevv ^"ork of an endowment of half a million 
dollars for chairs of medicine and surgery, coiiditicmal 
onlv upon the I'aculty being brought into harmony 
in other respec ts with modern standards of etficiency. 
This wilt cost at lexist 400,000 dcMlars. The umvcrsity 
holds a position nnie|iic' among British universities in 
that its pohcK's aie to a large extent dominated by 
its ne'arness to and relations with a fe^ireign country. 
Its chatter of me orjx’iiation declares that its objects 
iiKliide “ the dcvelojiment and foimation of 
llu'ch.ii.u tel of students ol all races, nationalities, and 
Lic'cds, .incl the' m.iinteii.ince of good understanding 
with the iK'ighbouting country of China,” and its 
ge'iier.il ami has been defined as ” the provision of 
faeihties and espc'e'ially of tlu' atmosphere of .i resi- 
eli'iitial British univc'rsity with such moehricalions . 

.IS the n.ilional anel intellee tnal outlook of tile Chinese 
stiich'iit in, IV e.ill lo‘- ” One ol its chief meiils in the 
(•VI'S ol ChiiH'se patents is that its students get the 
Ix'iu'lit of a British univeisitv education without 
Ix'ioiniiig denation, disc'd It was opeiuxl only two 
\e.iis Ix'fore the outbieak of the' (beat W'ar anel until 
1(120 -21 its progress was slow' During the past tu'o 
^ears, howeve'r, (he number ol students has mpidly 
me re'.ise'd, and thete are now about 250, neaily .ill of 
wliom lesidi' in urn versify or n'cognise'd (mission) 
hostels Ot stiiehmts who have gr.idnateel from the 
several faculties (nu'dicine, cngmee'nng, anel arts) the 
greatest mimher— ^77 -took degre'es in e'ngiiu'ering 
Thnm L X\r\NsoN sends us the' following informa- 
tion summ.insing the growth .iiid jirogress of uni- 
veisitv ('due .itioii in Pol.ind In the last completed 
ycai (dhi 22) Poland had five Slate-endowed 
iimvc'isities ((fratow, W.iisavc, lAvbw', Po/'iian, Wdno), 
two high le'ehnual schools (Warsaw, l.w6w), t'vo 
” frc'e ” or pru.ite' nnivcrsitu's (Lnbhn, Waisaw), anel 
sc'ven othc'r special c?)ll('gi'S of nmve'rsitv tank. 
In these' institutions, r(i2h pc'rsons we're engaged 
in teaching dining the sc'ssion nnelei ii'v lowg namely 
full 01 ‘‘ordinary” piofe^ssors, 17(1 assistant 
or ” (‘xtr.iordinarv ” jirofessois, and ()r7 le'e'luicis 
.111(1 jirov isionally .ijijiointed teacheis 4 'li(' total 
mimbei ejf stneh'nts eiiiolled for the same penod vvxis 
J4,7(»S, of whom 8015 were women 'I'he I mversitv 
ot Waisaw h.id the largest number of stiide'ids in 
atte-ndaiu (', luimelv, 7518 , tlu' Pee hnical 1 ligh Sc bool 
of W.irs.iw had 1112 stneh'iits T^h'sh nniversitu's 
contain lacflltu'sof the'ology, jiinsjiriide'iu ('. medicine', 
j^ivsK.d and natur.d seie'iue, jihilosophv', histoiv .ind 
philo|og\ . in .iddtion to these, snli-fae iilties or 
spec i.d dcpaitnii'ids xist in sev c .-.d iiniv ('rsities, 
devoteel to agiienlturc', jihaim.icy, vete'nnau' science', 
and s(» on * \s to tlie sj>e<iall\ of their stiidv, the 
students in. IV be divided as follows tlu'ologv' i jx-r 
e'ent , ] nnsj)rndc'iice 2() i , .medical scieiu e T p 2 , pli.ir- 
nne y o <), ^vc'teimaiy silence i 1, sloin.itology 1-5, 
])lidosojibv, jihdolevgv, histo.y and ped.igogie al science 
20 |, agru nhnrc' 5 c), commeic lal scieiu c' 2 i , chemistry 
2 8, mining o 8, othc'r tec lime al s|.nclies 1 1 4 jier cent. 

'I he lollowmg information is also available' relating 
to the' motlier-tongue of sliulents in the' I’niversity 
ol W.iisaw Polish langiiage^'^ 8() o jrer cent , Russian 
2^0. (ierman 025, Hebrew [25, Jewish 4-25, othc'r 
langii.igc's I 25 per cent About 74 per cent of the 
number of students were tr.iincd m secondary schools 
chiclly of classical anel literary type , the rest, .about 
2(> per cent , had received preparation m schools 
m which experimental anel practical science was 
the basis of instruc'tion. 
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Calendar of Industrial Pioneers. 

December 18, 1888. Joseph James Coleman died. 

- — One of^tlic pKinecr.s (4 tlic cold sttirngc industry, 
Coleman was first a teacher of chemistry aijd then 
chemical engineer to Young’s Paralhn Works, 
}kitligate, Glasgow, where lie devised me.ins of 
liquifying gases, and with Bell mlroduced the Bell- 
Coleman dry-air refrigerating system which re- 
volutionised the meat-i arr^mg tiade 

December 19, 1877. Heinrich Daniel Ruhmkorft 
died.- -Buhmkfirlf w.is born m Hanover in i.So^ and 
m 1810 went to Pans .is .issi^tant in a laboratoiy 
There he started in business for lunis(*It and bec.ime 
H successful electrical iristrunieiit ni.ikei In 1844 
he invented a thcrmo-clednc battery, and in 1851 
brought out the Rnhmkoiif cod for whuli he .iltei- 
waids rcci'ivcd ;i ]mze of 50,000 iiams at the I'rench 
K.xhibition of Ivlcctrical Apparatus 

December 20, 1904. Sir Isaac Lowthian Bell died. 
- -The son of an engineer of Nevveastk>, Bell studied 
at I'klmburgh and at the Sorboniu', .ind 111 1854, 
with Ills bi others, foundi'd tlie Claience Iron Work^ 
on the^Tei's, tlu* firm ultimately em])loymg some Oooo 
men. Bell wa'« distmguislu'd as an luvi'stigator 
and writer on metalluigy, and as .1 man ol allairs 
assisted to loiind the Iron and vStccl Institute, of 
which he seiv'cd as president m 1874-75 lie was 
also tlie Just rccqiient ol the Bissseimu tiold Med.il 

December 21, 1909. Charles B, Dudley died,- 
From 1875 to t<>o<j Dudley was chemist to Hie 
Pennsylv.inia Railroad Comp.iny, m which situ.ition 
he earned out a number of impoit.int lesi'anhes on 
the propertii'S ol materials and (filler m.itters con- 
nected with railways He w.is president of the 
Amciican Chemical Society, and at the tunc ol his 
death, president ol the Tntcrnatioiial .Vssoci.itioii lor 
Testing Mat ci mis 

December 22, 1867. Jean Victor Poncelet died.- - 
A distinguished hrcrich engineer and nialhe'iiiatician, 
Poncelet ])assed through tlv; Ivcole Polytechnupie, 
served in the army, was taken pnsonei on the retreat 
from -Moscow, ,uid during his conhiienKuit began 
writing his “ 'I'raitd des propni't6s projeitives des 
figures ” He rose to iiigh milit.iry r.ink, held a 
cliaii ol mechanical jihy’sies in Pans, juibhslic'd a 
treatise on ju.ielical mcclianies, inquov'ed the wsater 
wheel, and invented a turbine 

December 23, 1895. Sir Edward James Harland 
died, —Die toiinder of the gie.it shipbuilding firm 
of Harland lUkI^WoIII, of Itelfast, Harland was born 
in 1831 .it Sc.iiborough, served an .i[i^:)ienliceship 
under JRibert Ste])hcnson .it Newi.asth', .iiid bec.ime 
draughtsman to j and J Tho^nson, Gl.isgovv Ifi 
1854 lie removi'd to Jrel.ind, becoming the ovvnei 
ot a small shijibnildmg com cm, in vvluih he w.is 
joined by Wolll in i8(jo .Vniong the njost not.iblc 
vessels he i.oiistructed w.is the .\tLintii liner rentonu , 
which, Inult in 1889, was jhe lust mcie.uilile vessel 
to be, iiilly .umc«i and oijiiiiqied .is .in .luxiliaiy 
cruiser She was 51)0 f*'et long, displaced 10,740 
tons, and with 17,500 hoi^ejiovver attained a spi'cd 
of twenty knots. ^ 

December 23, 1865. Alan Stevenson died. -The 
eldest son of Kobcit Stcvauison (1772-1850), whom he 
succecdeil .is engineer ,to the Scottish Lighthouse 
Commissioners, Stevamson erected len lighthoiiseg, 
among them being fh.if .it Skerry vore, “ flic finest 
example for mas.s combined with elegance of outline 
of any ext.ant rock tower." This lighthouse, which 
was built between 1838 ancT 1843, is 138 feet liigli 
and weighs 4300 Pons. E. C. S. 
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Societies and Academies. 

I ONDON. 

Royal Microscopical Society, November 15 ITof 
F J Cheshire, pussuieiil , in the eh.iir--C Singer: 
'file earliest drawings made by me.ins ot the mieio- 
scope Tlx'se di.iwings, piob.ibly the I'.nliest m.ule, 
wcie piejiared in 1OJ5, 3 ways I’eloic the blitll of 
M.ilpighi .uid S yc.vis bi'loie the biitliot Lt'ciiwenhoc k. 
'Lhev represent the .m.iloniv of .1 Vi'c, ot vvliieh flu' 
mouth jsirts aic p.ii In iii.ii 1\ .u iiii.itely fendeied 
'llie dr.iwings .u(' If) lie loimd on ^lie llv-leal I't .m 
e-xiessively lafe book, the “ Mel)ssogi.\[))n,i " ot 
lu'dengo Cesi, Dnki' ot Ncpiaspail.i '1 he only 
sjK'cinien of tins book Known to evist is m the 
L.iniivian library at Rome •ihe di.iwmgs weie 
made under tlu' siqierv isioii ot Cesi liimselt and ot 
bis ( olleagiic m the first " Ae.ulemy ot the Lynx," 
Ju;incos( o Stellnli ,V mei'h.inical imcrotonie w.is 
constructed by the 'mstiument m.iKer ('umnungs 
in 1770 and described bv tin* notoiioiis Sir John 
Hill 

Physical Society, Novenibei 2\ Dr Ah'x.indei 
Russell, piesuh'ul, m the th.iu 1C (t Richardson 
'I'hc theory ol the singing Jl.ime Lord R.ivleigh’s 
tlu'oiy of the .uliiui ot the singing flame tifs the 
lesiilts most closely, in th.it (1) IkmI is given by Hie 
ll<mu> to the .ur 111 the tubt* at e.ich condensation,, 
.ind (2) st.ition.iry vv.ives ,ue toiincd m llu' g.is as 
well .IS ill Hk' air-tiibe But Ihe lengths ot g.is-tiibc 
iinl.ivoiii.ibh' to Hie " singing " eov er .1 moie restiu leil 
range th.in Lord R.iyli igh siirimsed -Miss Alice 
Everett Unit sui laces ot t ooki' ami 'Fess.ir plu)f<j- 
gi.i])liic lenses A iqiiiiber of i.iys m .111 axi.il jil.inc 
(<md a f('vv gonci.u i.iys) .ue ti.ui'd Huough the lens 
systems by exact nu'thods, ,iiid on e.tcli r.iy Hie 
jiosilions of tlu' coiijug.ite [loiiits for unit m.igmtuM- 
tion ai<' found by Mi I Smith’s formula; For 
gencr.il r.iys the loiL ol lluse " unit iioints " aie 
thiee-dmieiiMonal 'l*!ioy are surl.u'es only, vvlicn* 
the ehiet 1,1 vs .11 e bound by some coiidilion such as 
p.issiug thiough .1 fixed point ol Hk' objed Within 
the region hu which yu' hmses <11 (' desigm'd, tlie 
curv.Hure ot both objo t ,iml 1111. ige unit-iKunt kx i 
Is jiosiUvc (conv^ t'-' the light soiiuo) .md the im.igi' 
lo( us IS moie cuiv(>d than the obji'ct locus -R LI 
Jones \ibr.ition galv anometms with asymmetric 
moving systems The Iheoiy of Mbr.itioiis of .i 
svstem with two degiees ot lieodom is given, ex- 
juessioTis I01 till' amjilitiides ol the loiced vibrations 
.ire dediii cd, .ind tlu' conditions fut leson.ince 
.isieit. lined Du' lesiilts .ue .ip])lic'(l to .i g.dv.mo- 

uieter in vvhu h the moving system is asy myietrically 
luing on a l.itei.illy yielding Tims, .md it is foimd 
th.it the tormul.i ior tlu' .im[)IitLKl^' is i.ip.ible of 
ie[)roducmg with fair .iciiii.uv Hie sensitivity iiiive 
ol (ho g.ilv .uidmelc r, wlucli show's niiiltiiile lesonanee 
Asymnielry .dways lofiiu's *1110 sensitivuly' of the 
resonance.- -Paul Schilowsky * Some .qijihc.itions of 
tlu* gyrosc()pe *l'<i st.ibilise a svstem m Unstable 
e(4uilil)num <i leactioii must be set np Ix'twemi Hic 
systefh and the gyiost.it ot siu li <i (hai.ictci as to 
help the precession ol the gvuostat diiiing the returi* ^ 
ot tl*e system to nonn.d I'o (heck the oscijl.itions 
ot*.i stable sy'sl('m, the iiMclion mftst be sneh as 
to oppo'ie such jg'ceessK^n 'I'lie gyrost.it ninst be 
povve^ -dll veil to m'uti.ihsc friction A collection of 
.ipp.Lialiis for teat lung jmrposi's, cornpiising, iiiley 
aha, models illustr.itmg the jneiessj^in ot the e.irtli, 
a •method ot optu.illy piojt'cting an im.igc of a 
spinning top, and small moiio-r.iil models, was ex- 
hibited To prevent locking in a model shqi a 

• • • . 
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gyrostatic fly-wheel is mounted with its axle vertical 
in a frame, wJiich can botfi rock about and slide 
along an axis traftsverse to the ship. In an aeroplane 
the problem (;f combining automatic stability with 
mobility wliile avoiding dangerous stresses was 
discussed Angulai velocity ol the ai'roplane about 
a \eitical axis c.uises a tendency to preress in a 
gyroscofic rotating about an hon/on tal rfxis This 
is balanced by a gravity control, and the angle 
moved through in attaining a bal.inei' .ittords a 
measure of the reytiued angular vidoeity In models 
ot mono''iail gjiostatic .ip])aratus the lly-wheid is 
mounted with its*^a.\le vertical iii«a tr.iine wtiieli c.in 
tilt in a lore-and-att pl.ine and als(;*'slidc sidewa\s 
under gravity 'the frame is mounted by a ])inion 
co-axial with and ge^Kvl down from the Ji\-w'heel, 
the pinion lies l)(1*vveen, hut norm. illy clear of, 
two ]j.iMllel lixed racks nioiiiited on tlie i.irri.ige, 
<md h.ivmg tlieir lengths in a fore .ind-all direction 
In ])iactue the g\rostatu a[>i).ir.itus would toim 
trom ^ per cent to'^5 jat cent ^it the lo.id of .1 sliij), 
.ind Jroin 5 per cent to 10 per (cut ol the lo.id ol .1 
mono-r.nl c.iriiagi' T Ditisheim A newv bal.iiKi' 
lor eonipensatmg the teinpeiatuie ciroi ol w.itehc's 
.and chionometers I'linvar, an alloy nunitcd b)' 
Itr (Ji I'al (iinllaunie, llie el.istuity ol winch is not 
alfi'ited by changes ot tenipca.itiiK', is usisl lor the 
hair-spring S.itisl.u toiv Inning c. in thus be obtaincai 
U[) ti) ceit.im hriiits with a jil.im solid nm iit bal.ince 
,To ap])ly the elinvai spiing to liighi'r-gr.ide w. itches 
a new conipens.ition liaLiiue h.is been designed 
It is made Iroin .1 [>lam nioiionu taihe uiu iit iing 
into winch two vi'T) small s\ lunuM i ic.il bniK't.illu 
1)1. ides .ire insm'ted 'llu' l.ittc-r will enable sin. ill 
corrections to be m.ide in ordci to obtain vei\' line 
rates. 

♦ f 

Aristotelian Sce’ety, November i"] - I*iof A N 
WlnteluMcl, president, in the ch.iir R R \ 
HoernR : Noti's on the tieatmenl ol “ ICxistcnce ” in 
recent jihilosoplncal literatuic* 'I'lie ontologic.il .argii- 
jnent Is tre.ited in current plnl(Vo])hic,il htei.ituie (a) 
in .1 re<;lnttc(l lorm, m winch it .ip[)liis only to the 
unic]ue case of God, and {h) m <i i^cneruliscd lorrn, in 
winch It Is one with the problem yf the v.ihdit) {oi 
" icfeieiue to reality ") ul thought in geneial Prof 
A Ic Taylor's ciilicisnis ot the rcstiicted .ugument, 
in Ins article on “Theism” in the “tnc'yclopedia ol 
Religion and Ethics,” are mutu.dly contr.idictory, but 
the\ contain the valuable suggestion that the v.ihdity 
of the argumc'rit depends on the meaning ol the term 
“ (iod,’’ or of the terms dcdining ” (xod ” What 
these teim.s mean can Ik' decided only by asking vvh.it 
they rrprr'i'i, and this reipmes that we .should not 
divorce the langn.ige of the argument from the 
ri'ligioiis Experience {<= Anselm’s fides) which under- 
lies it Tims, llie restncfc'd aigument appi .irs as 
but a spfcial cake of the generalised .irgument which 
dejieiids on the principle that expein lu n, as the muon 
of “ th.it ” and “ wh.it,”^” existence ” .irid “ essence,” 
su})plics the missing ex^istcntial ])remise lor all ine.in- 
ings whidi are well-founded 'I’he ^cner.ihscd <ugii- 
meiit d' j'r \ls on 1.1 iintaining eonsistcmtly the 
” epistemic ” against tiie “ loim.il-logic ” pouit ot 
jaew. In formal logic, no dclinition, as .sufh, c.an 
imply the existence of the thing defined , no c^.iss- 
concepfean imply tli it the ci.iss has members P.ut, 
if instead* o4 beginning with dclinitions, eonec'jils, 
suppositions { A inia/inien) , *w'c <i‘akc the cpi.slcmtc 
point of view and ask vvh.it the terms ol the delinftion, 
etc , mean, i c what lliey*^ exjiress, or wh.it we .ire 
asked to think ^tilh, \\c aAj driven back to ( one rote 
cxpc'rieiice in which meanings arc realised, and in 
winch, therefore, essence is not divorced from, but is 
one with, existence. 

. • • • -I 
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Linnean Society, November 30.— Dr. A. Smith 
Woodward, president, in the chair.-rR. J. Tillyard : 
The wing-venation of the order Plectoptera or May- 
flies —1). S. .M. Watson and E. L. Gill : The structure 
of ccitam paleozoic Dipiira (fishes). J, Duncan 
Peirce The Giant Tree.s of Victoria. The tallest 
trees grow in gullies between ridges, the greater 
moisture and abundance of Icxif-mould conducing to 
then height , the highest tree measured was 326 ft. 

I in. 

CAMBK 1 LK 3 E. 

Philosophical Society, November i,y — Mr. C. T. 

I leyi ock, president, m tlie chair. A Smitli Wood- 
ward , 7 'he skulls of palmohthic men — -W M. H, 
Greaves On a system of differential equations 
which appe.ir m the theory of Saturn's rings — 
(' (i Darwin <111(1 R H Fowler" hluctuations in an 
assembly in statistical equilibrium. 

Sh FIELD. 

Society of Glass Technology, November 22 — W E 
S Turner I he gl.iss iruhistiy and mi'tliods'of m.vnu- 
lactiire m G/eclio-bkivsikia The tcchnie.'il side of the 
gl.iss 111(1 list ly has not m recent years made anything 
like the progn'ss (hat it h.is in thifx country The 
Jiolu'iiiian gl.iss industry is living kirgcly on its old 
ti.iditioii and tlie evistmg store of knowledge M.ichm- 
ciy s( .IK civ exists for the maniifactiiio of glassware, 
A gie.it deal of money^ was made m the industry in the 
boom yivirs ol ic)i() and 1920, but very little w.is ]nit 
into file iiidiistiy to improve it In in. inv methods, 
Iroiii a teehmc.il point of view. Great Rritain le.ads tlie 
('ontinciit .iM lie piesi'iit lime A Cousen Selenium 
in llu* piodiK lion yl colourk'ss glass A large number 
ol ex])erimenl.il melts were made to determine the 
ellecl of vaiioiis batch maleri.ils on the dec oloiinsmg 
power of sclenuini .ind the elfeet of the duration of 
melting on tlie colour developed. 

Dublin 

Royal Dublin Society, Novi'iiiber 2<S —Mr G 
I'li'Idiei in the chair -J Wilson On the Vrinution 
ol imlk-vield willi llu* cow’s age .nid the length of 
(he l.K tation period Ten \"e.us ago, working on d.ita, 
fioin flu* ( ovvs exhibited .it tlu* I.ondon Dairy Shows, it 
w.is foimd th.il, if cows' yi(*lds at eiglit years old be 
scl down as 100, the yields at Ctirher ages work out 
,it .about (>7 loi t-ycar-olds , 81 for q-y'car-olds , cjo 
for 5-ye,ir-oIds , 95 for 6-ycar-olds , and 98 for 7- 
y(Mi-i»lds Recently Dr R.iymond Pe.irl ol Washing- 
ton .md Dr Tochei of Aberdeen, working with data 
(olk'itod by^ the Ayrsliirc ('.attic MiTiv Records Com- 
mit ti'c*, have found yaelds for the younger ages to be 
(4>nsiderably liigher, but the Ayrshire iccords cannot 
be used lo find hovv'*yield increases wjth agi*, because 
the brei'd has been oi'ft (_)f equilibrium since about 
twenty'’ ye.irs ago, the records are loaded in favour ol 
tlujsc ol the younger ages If twch^e months from 
t.ilf to calf be t.iken .as the normal lactation period, 
th(‘ annu.il yield is rcdiiccci by about 20 g.illons m an 
('Ix'ven months lacTiliori, an,d increased by about 33, 
b), and <10 gallons m thirteen, fourteen, and fifteen 
months lactation pciiods Tl. H. Poole . On the dc- 
ton.itmg ac'fion of a -particles 'Experiments show 
th.it the probabiKty of detonation of a specimen of 
iodide ot mtiogcn by a-particlcs is proportional to 
the concentration ot the pdrticles, and not to the 
.s<^uaic, or a higher power, of tlie conccntr.ation. 
Mcnce, dcton.ition is caused by a single a-particlc, 
and not by the joint effect of two or more particles, 
and it Is re.isonablc to assume that detonation is 
caused by the collision of the partici/) w’lth a nitrogen 
or a liydrogen nucleus. Fulminate of mercury, silver 
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azide, and several other explosives were not detonated 
by exposures to a-particles which would have caused 
several thousand detonations of iodide of nitrogen. 
Probably only a very sensitive body, such as the 
iodide, can be detonatari in this way* and the risk of 
such an effect with detonators or explosives ii>conimon 
use IS negligible. — T. G. Mason : Note on the growth 
and the transport of organic substances in hitter 
cassava {Manihoi ntilisstma) Weekly measurements 
of 20 plants were made over a period of 27 weeks , 
alternate plailts were ringed close to the ground. 
The rate of growth of the stems of the nnged ])lants 
was not aflecled by the ojieralion ior .diout 3 weeks , 
it then commenced to lag bt'hind that of the unrmged 
plants. The weight of tlu' tiibrnoiis roots loniu'd b\ 
the ringed jilants was about one (piarter ol that 
formed by the unringcd , the weight of the stem \\as 
more than i-i limes as much Piobably the aetivily 
ot th<' cells of the apical mcnslem is not eontiolled 
by the available su]'ply ot organic substanci's, but is 
determined by autogenous change's within the growing 
point No evidence' was obtained of the iiu'sencc ol 
a factoPcorrclating the activity ot thea{)ical meristem 
and the growth ot the tuberous loots 'Ihe lesnlts 
are i» accoid wath the \icw tliat the rate ol giowth 
of the stem is, couchlioncd by the i.italytic aitixity 
of tlu! cells ol the atuial nu'iistcm 

Paris 

Academy of Sciences, Noveinbei 20 -M Jhnile 
Bcitin 111 the ihan- Flu' president ,mnoume(l Ihe 
death of ]M G Temome -M.irci'l Brillouin limstem 
and Ni'wtoman gravitation Ki'inaiks on a rcieiit 
note by M Pe Poux The ciitunsins ot M be Kou\ 
are reg.irdcd as unfounded —Pierre Terniier ihe 
structure of the eastern \lps — L Joubm The geo- 
graphical distribution ol some dee]>-sea corals m 
western European seas In conseijnemo ol tlu' in- 
CK'ase in the size and power of sfe.im trawdcis, tr.iwhng 
if now earned out at much greater depths titan 
formi'Tly As a result, the quantities of eoial brought 
up in the nets causes gieat mconccmcme As a 
guide to fishennen, a chart is gncii showing the dis- 
tribution ol the most objcction.iblc corals (f.ophohi'li.i. 
Amphiheha, JJcmlKqih) lha), so that the trawli-rs can 
avoid these locahties - E Mathias, C A Crommelin, 
and 11 Kamerlingh Onnes The* lectiUneai diameter 
of neon. 'Ihe punl'u atioii of the neon used in these' 
experiments is di'scnbed m detail, and its puiity was 
conhrmed of observations oi the critic.il iihenomc'na 
Neon obc'ys the law oi the lectiliucar diameter Like 
other gases, tiiic diameter shows a dcMation m the 
nciglibourhood ol tlu' critical point Tn the* case of 
h}^drogen tlie devi.ations .ire ilistnbutcd iiregukY^y- 
bul with neon they aie systenHitic at low tempera- 
tures the diaiTieter is slightly- convex to the tempera- 
ture axis, and at higher teiupc ialnu's slightly coiicavij. 
Aigon, nitrogen, and carbon dioxide bc'havc similarly 
— M. Chailcs Camichel was elected Corrcspoiidant for 
the section of mcchanic"f- S Bays ■ Steiner’s cyclic 
systems of tnplfts- A. Myller Eci^arkablc lulcd 
surfaces passing through a given curve.- Paul Mentrd . 
Complexes which prcseift projective .singularities of 
the second inhni4csimal ordei.— TI. RoussIIhe • Pe- 
sults obtained in ic)2i and ic)22 Igy the apjilication of 
aerial photograjaliy to jirccision plans on tlu' l.irge scale. 
The mean errors oi jians derived from aeii.il jilioto- 
graphs are li'ss than those of .1 topogr.ijihical jpl.in 
taken with every precaution , the area covered by a 
given staff is also greater when the phofogrnjihic 
method IS employed. — C. ,Raveau rresnel’s law ol 

the entanglement of the aithcr — limmaniicl Dubois : 
'J'he minimum potential of electric drscharge m gases 
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at low pressures Some anomalies dcscribt'il m an 
earlier communication have been jiow shown to be 
due to the presence of .saline substances on the , 
electrodes — L Bouchet • An absolute plane-cylinder 
electrometer .V cyluulei is mounted on a balance 
bc.ini and the attradion between the cylinder ami a 
j^Ianc surface mc.isiired The tlicory of Ihe instru- 
ment IS tle\t'loj)c'(l llie limits between which fhe 
loi inula holds ha\<' been deti'rmiucd by cxjKTiiuciit. 

- Georges Dejardin 1 lu- production ot tlic sjH'ctium 
of mercury 'I lu' lulbu'uce of hwlium study of 
the speclrum emitted b\ men ur^' v.qiour tr.ueiscd 
by elections ol vai*i.\l)l(' ci-iruity 'I'lu' hues me those 
ol tlu' arc .sjicTtrum hoi potculi.ils below 20 j volts 
a mixture ot helium .iiid men iiry vapour gives the 
s.ime arc sjH'itiuui <is th.il oi^served m the absi’Uci' 
ot helium Aliove 20 | volts the metemy sjicctruiii 
un(lc'igoesmodilicalion,.in(lat tlies.mu' tune llie helium 
sjieitiiim apjie.iis -Pierre Lafon Anom.ihes in the 
oxjxmsion of gl.iss Portevin 'I'lu* lediutiou .uul 

disapjx'araiu c ot interna! slr.iius in steels by rclu'.itmg 
followed by slow loolmg .\ndi^ Kling .iiul 1> 
Florentin . 'riic sjionlaiK’oiis toini.itioii of sulphate on 
limestone m urban teiities ( hemic. il au.il)scs ot 
vaiious limestone stiuctuK's, sliowmg tlie seiioiis 
.ittruk by Ibe snlphmu .u id in town .iluiosjilu'ies — 
.MM Titleneau and Orekhoff I lu’ semipm.icolu 
Ininsjiositum ol llie .tlkylhvdiobeiizoms flic mlbience 
of the alkyhadieli s P.iviuoud Delaby Tlu' alkyl- 
gheeioL '1 lu' piep.ii.iliou ot v ill) l.ilkv Ic.irbmols ♦- 
Iv Grandmougin Ihe ,u:v l-aimno.iulhr.upimoues as 
vat ii\es - P.ml Gaubert the .iction ol lie.il on 
sphciohtes 11 Joly Pn limiuaiy note on llu' geiicr.il 
(hii'^lion mid .igi ol the tolls oi the ( eltibcne ( ham 
(Sji.iin) - M Teilhard A t.iun.i ot manun.ils tound 
HI noil hern ('hn^,i« -\ Van Straelen 'I'lie dei'apod 
Cl ust.iceaiis ol the C.illovian ot VouHc-sur-Phouc 
(ArclCchc'} -l.uiieu Daniel 1 1 vpi'ibioses ot thi' suu- 
llovver .111(1 .lUii hok(' M.imiee Lenoir, Tlie luicle- 
olesdmmgthc juojihasc ot kuiosis If ot tlie eiubiyonic 
- M Mascre Tlu' stamen 
ot tlu' Poiagmneca'* -Mile .Mane Braecke. 'Ihe jne^- 
eiKC ol .lucubme ,iml ot uieLimpyiite (duUite) in 
sevc'i.il sjH'i les ot .Mel. imp) rum ,>\ucubmc was iso- 

l.ited from i^n fn'aloisc, M iit'niotositni , ami 

3/ cnstaliiin diiKite (1 liiiielichi’s mcl.impyntc) was 
■ilso extracicci m tlie pme sl.iti' fiom the two latter 
sjieiies -Pierre Lesage 'Ihe comparative action ol 
svlvimtc .ind its comjioiiciits on the lirst development 
ot jilants Sylvmite proved more l.ivoiirtibh' to the 
dev('lopment ol si-edlings than its coustiluents 
(eliloiiilcs of sodium, |)ol.issiuni, m.igiK'siuiu, .ind cal- 
cium siiljihate) taken scji.iiatoly, or even when mixed 
in the jirojiortions pieseiil iii the mmeial cmjdoycd. 

- J Stoklasa The respirali^ui of the roqjs I'Npcri- 
ments an' dcsciilx'd c(Uilinmng the conclusion pub- 
lished b\ tilt' authoi m .in e.iilu r et^mmunu alion,that 
no acid, org.iuK or morganu', (hher than ciMioiiic acid 
IS sccn'lod i)y growing loots The resjnratioii ot the 
niots Is more intense fti ihc^prc.st'uei' ol .iir coiit. lining 
radium cmanalion -\ Gons and P CosW Urease 
and uiea m tifhgi 1 Leger and A ( h Hollande : 
('occidia ol the mtestme ot llu' cel -L M Betaiices . 
Sofiie retmemenls on the moiiihogcnesis ot the 
hi^'iiiatic cell. • 

• 

• Cai-1 I'ovvn ^ • 

• f • 

«oyal Society of South Africa, September 27 -Dr. 
J. D F Gilchrist, jiresident, in the chair -H. B. 
Fantham • Some Protij/oa louiui in soils in South 
*Africa Proto/o.i Ix'longing to the Sarcodma, Masti- 
gciphora, and ( iliat.i have been found As regards 
actual numbers ol organisms, tlagcllatcs arc the 
• • 
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most numerous There is daily variation in the 
niimhcns ot a IToto/oun in a given quantity of 
culture Dark, lieavy soils containing mmh humus 
yielded more kinds of Tiotozoa than sandy ones 
Samples of soil taken relatively ne.ir tlie siitface, say 
SIX or eiglit indies down, usually yielded more 
Protozoa than dee|)ei samjilei Cultivated sods 
yieldi’d more spis les ol Jhoto/oa, c'^ptcially of 
Ciliata, tlian iim ultivated ones Owing to paitial 
sterilisation of South Afinan soils hy solai heal and 
drought, the nuiiiher ol Protf)/r)a in a given ar<M ot 
sod seemQ to ho less tlian in sods Iroin J'.ngland 
or the iioithern l^aiited Stali-s * '1 he ingestion <»! 
h.idena by sod Pioto/oa has, so lai, fiol been often 
observed natiirallv m South Min .111 sods J A 
Gilmore Note on ^ lastuitv ot l)\v\ka d dlite 
Investigation ol Dw'}*la 'Iillite fiom Matjesfontein, 
C'a])e Province, shows that toi <m .ibsoiptioii ol w.itir 
ol less than i/|oo gni p( r gm , \'otmg’s Modulus 
del KMses by .ihont ij [)er cent, uluieas lor an 
absorjdion of oidi'r 1/800 gm per gm the i rushing 
stri'iigth imreases by iibout 50 ])er cent 01 more - 
11 O Monnig . On some new South Afruau parasitic 
nematodes Sii Thom. is Muir. Note on the co- 
c'v.'ineseeni 0 oJ the j)timar\ miiiois ol .in aMsymmetiic 
detciinin.int -T J Mackie Tlu' serum constituents 
resjionsiblc for the S.ii hs-Oi'oigi .iml thi' Wasseim.mn 
reactions Sera vveie Ir.ictioned by I lelm.m’s e.ubon- 
dioxide metliod , the i .irbonie-acid-msohibk' globulin 
\vas inactive <ind inhibitory in the dot e ul.ition test 
The carbonic-ai id-solublc tr.iclion w.is tuithi'r fr.ic- 
tioned into jiseudo-giobulm .ind .ilbumin tom])onents 
and floKidation w.is loimd to be duo almost cntiiely 
to the foimer In the W’.issi rmann le.iction th<‘ 
most active Ir.iction is the i arbomc-acid-insoiuble 
globulin --J P Sutton. Note yn, tlii' ])ropag.ition 
of heat in water ll.irmomi an.ilysis of houily ob- 
serv.itions of the o nqnM .iluii* of vv.itei m a buck 
cistern, 7 leet s(piare .ind to in deep, shows that 
the vvlude body ol w.iter is luMtcd ne.iily simul- 
taneoiisly (ihielly by the sun’s, r.i\s) <md that the 
srirface .tcmpeiature is jiiop.igated tlownvv.iid as .1 
wave of .iboiit 7 in per hour 

Royal Society of South Afyca, (tblobci 18- Di 
J D. F (hit hrist, pii'sident, in the ch.'iir - Miss \ \' 
Duthie The cones, .sjioris, .ind gayietoph) les ot 
Selai’mella (^nnttld - F (1 Cawston Soiitli Vine. in 
larv.d trematodes .ind the mtermedi.iry hosts '1 lit* 
commoniT spt'cics of liesli-water molhist, ioimd in 
ccrt.im livers of South AJiu.i, .is well .is some l.igoon 
inh.ibitaiits whith are oec.isioii.illy loimd m (jiiile 
fresh vv.iler, togetliei with the tommonei l.irv.il 
trematodes of these loialitu's, are desinbcd — j 
Moir : Colour .ind cln mu .il constitution, Pi XVlil 
(ailoiiili'ss .‘iiibstances iif ( onceiitratcd .sidplmru <icid 
solution (lialot liiomv) ( tbserv.itioiis on (oloiiied 
.solutions Ml sulphiirit acid of 25 simjtk' siihstances, 
mostly coloniless per se, are recorded, .iiRl ,i st heme 
lor calciil.iting eoloin tionMcheTikic.il t onstitntion is put 
toiward — J Stuart Thomson. African Alcyui.in.i 
with a .st.tlement of some of the preblems ot then 
dis])ersal 
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,S-.4Tf7/f/Ur, DKCEMHEU 10 

IlHiTisii Im oLnoKMi. SoeiiTY (Animal Meeting) (,it University Uotlegc), 
at 10 10 A M —Dr R Llov<I Pr.ieger Dispersal and Distribution 
(I'n siduitiul Vddress)— Dr ('oikavne’s Work on the Tiissoek Grass- 
iand of New /a aland (Lantern autl Spei linens).- -J. Ramsbottom . 
'I tie Mveologv of tlie .Soil -W. II Pearsall. Plant Distribution 
and Ra-.K R.ifios 
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VI isiiy ( ollege), at ‘3 — S .1 F I’liilpoft Tile Analysis ol the Work 
I'lirvi — JI Gordon ILiiul and liar Pests. 
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Riiv \i, Gi.ook vi’iiK VI. Smirrv (at I.owther Lodge, Kensington 
Giiie), .it ') -Col Sir Girakl Lenov - ( 'miv ngliain Tlie Proposed 
D( il iimiMlion ol I’rim.iri) Longitinii s b\ Intern.itional I’o-operafioii 
IsviiTiTiov or Fi.ri rKicvr, Fmjivkkiiij (Jntormal Meeling). Mt 7-- 
K U sli.ir]» and (ithi is ^Disenssinn of Time Switi lies 
iNsini iio\ ui' Mmiivnkai, FxNUI\i:i..i!s (Gradii.ites’ See(lon), at 7 -- 
\ .1 Goiild Warshiiis 

Rovvr. l.vsriTi Ti. Ol BuiTihif Mo mitkci's, ,it .S- -V N (' Sticlley 
'I'll! L.ivv ot liiukliiig outside London 
AiiisTo'i m.i VN Soeii.TY (al. I'niveisitv of London Clnl), 21 Gower 
StreiO, .its Prol R W .Sell.as Body ,uid .Mind 
Giii'Viii VI. iNoesTitv CM 11 (,it 2 Wiiitehall (’ourl), at 8 —Dr. W. 11. 
nrm.indv Pajiei 


777i's7i I J , Dki 1 viiiLK 10 
Ruv VI, SOI II TV o|. AD HIK'NI , at V General Aleetiilg 
Rov VI, STiTisTK VI, SiHii'i'v, ,it .3 L'l -P T S de Jastrzehski. 
I'liaiiges in till' nil 111 Rate and 111 Legitimate Fertility in London 

noioiigtis, pill 1021 

Iwiiiinov 01 . Civil, F.vniNH.us, a( G -I'" At G Dn-PIat-Tailur ; 
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Rov VI. V.ntiiioh’okkucai, TvsTiTCTn, .U, 8 la— Dr (J Fox* TJio 
liistrihuliun ol I'opulalion in the <',nnbnilge Jtegnm in F.irly Times, 
with speiiil lelcrenee to the Broii/c Vge 


n EDS ESI) IP, J)HIM1U,R20 

RovAi, soilin' OK VIiDiiiM, (lliston of Aleilieiiie Seition), .t( !> - 
Dr N'lviiii The Di ht, ot iMediiiiie (o the Fine Alts 
Rov VI, All iMiKoiooii vr, Soi II n, .it V .T J’ (Uve and R \ 
W.iison Walt 'llie Stiniv ol R.idioteli grajihli Vtiiiosplii'rii s lu 
Relalion to Midi oi.ilogy — 1 ' .1 P ('ave Wmli r Ttiumlerslorins ill 
the llniish isl mils — 1 ) F Row Foru.'sting .'skj I'viies 
Gi 111 0(111 vr, SoeiiTV ok I.omiov, .it .A 2 o — \V A Rnhardson A 
Vln luiiii trn Stmlv ol ihi' st Austi II G'ramteiv ’onncdl) -W G 
Slianiioii Tile* Pet rograpliy and Corn l.itioii of tlie’lgneoiis Roeks 
111 till' Tor.iii.iv Pioniiiiitorv -Prof () 'I' .loiies’ Dcmoiistr.ition of 
thi ( rvst.iIlisUlon ot a Doiihlv-Retia(.tirig l.lipiiil 
Rov^vi, .Mil Koseoeu vt. So( Htn, .it 8 -.J E B.irnard Suh-Baeten.a. 


. TUI/'RSDA P, J)l ( KMiihU 21 

• 

Royvr Society ok Mi.,iiiei\i; (Dermalology Sedion), at .A 
INSTITHTION OK AIlMNO WO Al ETAI.LMUi V (at Geologieal Soeiety), 
at '• '50 — F Willie Ndtis on till Porreilion reiinircd to Vneroid 
Re.idings tor Allitude to loniitei.iit the Fifect prodineil hy tiie 
Dmrnal l5aroin(*?rii Wavi — P G W'lileiii'ad . Some Notes on the 
Se. iiiiil.iry Snlplnde Liiinliincnt e\iiiliited by i ertaln VnrJferous 
V( Ills < 

PlIEMIOAE SOl lETV, at 8 


PUBLIC LECTURES. 

^ SATJJRDA P, Decemiifh 10 

Hoiincmvn MisK.e.vt (Forest Hill), at 3 30— H N. AllUlgan : Animals 
vvitliont Teeth 


TU {7R,S7M y,»DF,eE.viHEU 21. 

Cjty ok London Y AI G.A (180 Aldersg.ite Strei't); at 0.— Sir .folm N. 
.tordan . Some CTilncso Problems 
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The British Scientific Glass^ Industry. 

review of (he deielopment of the Hriti.'^h 

X glass industi), gi\en hv Prof. W. E. S. d'urner 
rerenlly in lll^ [iresideiili.il iiddie.ss to (he Soiiely of 
Cilass 1 eeliivilug) , throws new light on an indtislrv 
whiih .some ha\e been iin lined to think had to be 
largely created in tin-, conntiN alter the onlbreak ol 
war. It appears that. e\en dtiimg tlie earl\-*da\s of 
its development m'the seventeenth eentmv. the 
mdiistry made llitee not.ible lontributions to ni;inii- 
laetnring tedmuine, ntimeiv. thu^use of eoal instead 
of wood as a liiel, the mliodiK tion of lovered melting- 
pots, and the [irepaialion ol Icsid iivstal glass, wliiih, 
in the course ol tmugopsted thelamou.s Venetian glass 
Irom favour Moreover, right tlirough tlie nineteenth 
eenlurv, until about 1.S75 (Ireal Britain lield an im- 
portant jilace amongst (he glass-making countries of 
Enrojie, alter wliK h (kite its exports dei lined, due m 
a eonsidetahle measure to foieign tariff duties 

Prof, Tinner shows something of the gnsit tevival of 
enteipiise dining the vv.ir peiiod and afterwards, and 
ol the extensivc'iiess with wind) glass manufacturei s 
have been installing new plant and madunery. In 
these yhases of uidivitv, no lountry m hairope can 
show a ('omparahle retord, .uid we mav he iieimitted 
to indulge the hope* tfmf a hngliler ])eno(l lies hdore 
the industry than it expenemed between 1875 and 
19 hs 

in these (olumns we aie interested mainly m tlie 
.suhjei't of si'ienlifK gkfss, and we have been forti'd to 
ask at times it the real position in regard to this branch 
has been iinderstoi*) or .ippiei iated. Most divergent 
opinions on the meiits of Pnlish scientilic glass luivc 
Iven e\press(‘d *0n (»ne lumd, very severe (nlieisms 
have been made of the (|n.ditv of British sdentific 
glass On the other, we mav say that we have .seen 
letters, written spont.meously, testifving m glowing 
terms to its merits as ('omp.iii'd with t'onlmental 
glass; and impiiiies m large laboratories have .shown 
similar diveigeni’C of oiiiiiii^n, thT‘ halame of evidence 
being favourable Possibly, users of •sc lentil^e glass- 
'warc liave grown moie iiitn al ol late \ears ; they liave 
br^en fon'cd to this positHm pi^.lly 1\\ the prominence 
of the snbjeil ami linaiuial stringency 

e.xislmg in .seientifie institutions. ^foiTover^ the 
relations between the manulaeturers and the dealers in^ 
this toiintrv appear not to have been of the mo.st 
ro«Iial character, ,ind tins fact camiof be i;^nored in 
estimating the diaiTrws ol ^frilisli ware in it.s < laim to 
recognition. 

it is interesting to conl4;asl the litginnings of the 
chemical and b('ientiiic glass industry in the United 
Kingdom with the early operations at Jena. In our 
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own country both glass compositions and processes 
had to be cxletnporiscd in a great hurry, and it is 
indeed creditable to workers like Sir Herbert Jarkson 
outside the factory, and Dr. M. W. Travers, Dr. C. J. 
Peddle, and Mr. John Kaye inside the factories, that 
glass vessels at least as durable chemi('all\-«as any pro- 
duced in Germany were fortlu oming in so short a time. 
The earlier samples, just like those from Ji'Jia, when 
chemical ware w^s first made there in i<Sc^3, veere far 
from being mechanically perfec t, c Processes and 
methods for the graduation of instruments had like- 
wise to be worked oyl, and it has to be* liorne in mind 
that such work was in some instances taken up by 
persons who were more enthusiastic than (oni|)etent 
Many Pritish pc'ople find it cklhciilt to ioiget these 
early defects and have bcxai e\er ready to sigh for the 
return of German goods 

The work at Jena, which began about iSSi , had ample 
time to be carried out svsternatic ally. 1'he suc'cess of 
the work was due not altogether to the ajiplic ation of 
new elements to glasstnaking but rather to the facilities 
* for a great number of e\j)criinental meltings, some of 
them on a considerable scale, m which the influence of 
oxides, suc'h as ])onc, /inc, baiium, magnesium, and 
phosphoric, could be more fully investigatc'd thi»n had 
been the case l)\ earlier workers In this wav there 
was gradually built uj) a series ot defimte relationships 
betwern chemical amipositiori and jihysical properties, 
on the basis ot whic'h not only were new o|)tic'al glasses 
devised but a new type of gjass lor laboratory use 
finally developed Abbe himself was so inifiiesbed 
with the need of financial assistanc'e in these under- 
takings and with the time consumed in c'arrj ing them 
out as to write : “ The difficulties c'onnec tc-cl with sue h 
undertakings are so great, the initial outlay required is 
so heavy, and success it attained lies so far in the 
future, that there is little inducTinent to enterprise. A 
revolution of the industry c-an scarcely be brought 
about in any other way than by the means for its ad- 
vancement being pnuvided in liberal iiieasiirc, either 
by i:orporations or public odithorities ” 

Both •scientilic workers and manufacturers in the 
United Kingdom have well realised the fruth of Abbe’s 
remarks, and the usei» of sc'ientific glass should also 
understand it. Since llie w'ar, despite the severe dis- 
appointment of the manufacturer in this country at 
<the support given him, research has gone on con- 
tinuously. A new type of chemical glassware has 
appeared* on Jthe British market, marking a departTire 
in some ways from previoift typis and compositions, 
and as the results of extensive researches now in opera- 
tion in this couiftry laccom« more and more complcite, 
it is liighly probable that still further tvqics will be 
developed. 
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It i.s very likely that the Jena workers m later 
years acquired much systematic info^mation that w^s 
never published. VVe have done very much here 
recently to revise the data f/hich they have* published 
and tci show in some ways that it was defective and 
incomplete; while many other lines of research in 
this country, with the fundamcmtal researches carried 
out in America, have given us resources of information 
which the German workers did not pos,sess. 

The very fact that, since the w^ar, four new institu- 
tions, namely, the Department of Glass Technology at 
Sheffield, the Society of Glass Technology, the British 
Scientific Instrument Manufacturers’ Research Associa- 
tion, and the Glass Research Association, have not 
only come into existence, but have also continued in 
full operation, affords convincing evidence that our 
manufaituiers of scientific glassware are not content 
with their present 'attempts but are reaching^out for 
something better. In this endeavour they are worthy 
of all the hel[) and support, as well as patience, which 
the body of scientific workers can give them. 


Our Nearest Living Relatives. 

The Ofifiiu and Evolution of the Human Dentition, 
By Prof. WilH?im K. Gregory. Pp. xviii -f- 548 -g 
plates. (Baltimore, Md. : Williams and Wilkins 
Co., 1922 ) n.j). 

f T has so happened that Dr. W. K. Gregory, of the 
American Museum of Natural History, New York, 
and the writer of this review have eai'h set out, at an 
early point m their lives, to seek for a definite answer 
to the same (jiiestion : what is Man’s lineage ? Is he 
but a brandi of the stem which gave the world its 
great living anthropoid apes — the gorilla, ('himpanzee 
and orang— or must we carry our lineage into a remote 
geological past to find the point of its separate emerg- 
ence from the primate phylum ? 'I'he reviewer 
apfiroachecl, the problem by makiiig an elaborate 
analysis of the structural “make-up ” of man and of 
anthropoid apes, noting the kind and extent of their 
common heritage and the kind and extent of the 
structural features peculiar to each, which therefore 
may be regarded as latter-day ac(|uisitions. 

Dr. Gregory has sought an answer by following a 
totally different route. He has approached it by follow- 
ing the geological record he has an unrivalled know- 
ledge of the fossij remains of early forms of primates 
found so abundantly in the Eocene deposits of North 
America; and as teeth and jaws, or fragments of 
tliem, are the most persistent parts of the mammalian 
.skeleton, it has come about that the geological history 
of the various orders of wiammals has to be based on an 
interpretation of dental hieroglyphic! In deciphering 
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tlie ancient alphabet of the teeth^ particularly as regards 
the teeth of priihate forms, Dr. Gregory is our most 
highly trained expert. The survey lie has now i.ssued 
embraces not only the American tarsioief and lemiiroid 
fossil forms, lying in or near the basal phylum* which 
has given us our modern apes and lemurs, but also in- 
cludes an examination of the corresponding fossil forms 
found in Isuropo. He deals minutely with the fossil 
remains of apes found in the Oligorenc deposits of 
Egypt, the anthropoid remains found in the Miocene 
and Pliocene deposits of Europe and of India — 
particularly those described in 1915 by J^r. G. E. 
Pilgrim, of the Indian Geological Survey, -and the 
varioug discoveries which liave been made of fossil 
human remains. 

Although the routes chosen by Dr. Gregory and by 
the reviewer have been different they have led to 
exactly^ the same goal — namely, that the gorilla, 
chimpanzee, and^ maig are twigs growing from the 
same branch of the great primate stem. “ Taken as 
a whole,” writes Dr. Gregory, “the testimony of 
comparative anatomy affords <.umulati\e evidence for 
Darwin’s inference iliai some aiuient member oj the 
anthropomorphous sub-group gave birth to man. The 
detailed studies of the dentition in Part IV. of this 
work leads me to the (onclusioif that the ancient 
member of the anthropomorphous sub-group was closely 
allied to, or even identical with Sivapithecus or 
Dryopithecus of the Miocene Simiinae.” 

The reviewer agrees with Dr. Gregory that, on 
comparing the structural “ ijuike-up ” of man with 
that of the great anthropoid apes, “ the resemblances 
are far more numerous, detailed, and fundamental 
than the differenres ” ; the reviewer would go further 
and say that in any theory of human lineage tin 
common origin of man, the gorilla, chimpanzee, and 
orang, must be regarded as a “ fixed point ’’ in framing 
all our speculations. At this early stage m our search 
for man’s pedigi^*e, with only fragment.irv documents 
at our disposal, and with pawning gaps in our book 
of evidence, complete unanimity between any tw^j 
investigators cannot be expcx.tPd 

In Dr. Gregory’s opinion mankind is, in»a geological 
sense, a recent product. So late as mid-Miocene 
times — about a ngllion of }'ear.s ago if w'e accept 
Dr. Gregory’s rough estimate- -he believes that our 
ancestry was represented * by such fossil forms as 
Sivapithecus or Dryopithecus— winch, .so far as we 
yet know them, must be regarded as true anthropoid 
apes, not very differeift; from the chimpanzee and 
gorilla. There is no ground for supposing that Tn 
foot or in brain they possessed any trace of the adapta- 
tions which have become so pronounced features of 
the human bod^. The life-periods and the rate of 
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reproduction of this ancestral stock must have been 
of the anthropoid order, namely, aboyt seven genera- 
tions to the century. 

In the period postula'cd by Dr. Gn'goiy for man’s 
differentiation there would have been some 70,000 
generations, 'I'lie representatices ol mankind wc 
encounter by rnid-Pleistocene times have already a 
brain' which has three times the cohimc of the chim- 
panzee brain. Is it |)os iblc to con cue a Ifrain like 
that of the ch|pipanzce, although constituted upon 
the same .structuial and lunction.d jilan as is the 
human organ, attaining a liiuBaii standard in the 
course of 70,000 generations ^ It is true tliat the 
dis<overies of Dr. Ariens Kappers luuc shown that 
the countless myiiads^ol ner\e units which make up 
the human brain are, dining the period of deveIo[)ment, 
coritrolk'd and grouiied by a mechanism tlie nature 
of which we can onlv gii ss at as vet. Making all 
allowance', on this scoie, the icwiewer cannot c'onceive 
the pcjssibility of the extreme structural and functional 
comj)lc-\it\ of the human brain liacing been evolved 
from an anthropoid stage m the c’ourse of 70,000, 
generations. While Dr. Giegorv is im lined to accept 
our present knowledge of the gc'ological rec'oid at its 
fae'e vylue and trace man’s oiigiii from an anthropoid 
of tlie mid-Mioec-ne ponod. the nuiewer would make 
allow'ances for th? blanks in our geologic-al 

reeoicl, which hirther cliseoceiies will make good, and 
assume a pre-Mioc'enc d.ite loi the- divergence of the 
plula of m.in and great anthropoids. It is very 
dilficult to bcdiece tfiat the human brain afosc as 
mushroom-like growth. 

'riiose who hafe niMcle systematic attempts to 
determine the cvoluticjii.irv relationship of one animal 
form to anotlu'r know well th.it it ciannot he settled 
on the evidence of cme set of organs , all the structural 
s) stems ol the body have to be taken into account. 
Often the evidence of cjne s\ stein — suc h as that of 
the tec'th, which go with the alimentary system — will 
seem to clash with or contradic t the evidence of other 
systems. Dr. Gregory i.s 104) experienced an evolutionist 
to make a mistake in this respc'c t ; wtienevei^ possible 
he supports ftr modifies the cunelusions reached on 
dental evidenee by ap[tcalin^, to testimony afforded 
by other systems of the body Even whe* this is 
done It becomes abundantly clear that evolution has 
not worked on the liody ol man, ape, or of any ajiima^ 
fornT whatsoever in a simple and straightjorw.ard 
nitlnner. For example, in that primitive bu^ aberrant 
primate Tarsius, fifc embryo establishes itself in the 
maternal womb in exactly the same manner as do 
tl^e developing ova of mail and anltiropoids, and yet 
the monkeys of the New and of tlie Old World, which 
have a simpler type of placentation, arc yet infinitely 
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more akin to man and anthropoids in a structural 
and evolutionary sense than is Tarsius in spite of 
this and dtlier unexpected liuman likenesses possessed 
by the latter. To ai fount for the irre^^ailar distribution 
of certain ('haraeters possessed by man and T.irsius, 
Prof. Wood Jones has put loiwarfl the dajms ot o\\l- 
eyed Tarsiics to [lose as one of man’s near relatnes. 

The relationships ol Tarsius to man, sa\s Dr (lre[;ory, 
“are plariily very indirta and must be traced back- 
wards alonp^ ^rr.idually cointinint; fines^lo the primitive 
tarsioid stocks^ whuli <j;a\e rise at different times 
and at different jdac c's p) the hij^her pM'ou|)s of primates.” 
As it has a bearin;^ on such jaoblenis as the iire,!:;iilar 
distribution of the liiiman mode of plac entalion 
arnonpr the primalc's, Dr (Ire^orv {jiiotcs witli apjiroval 
a principle enunciated b\ Dr. ffenrv Faiifield Osborn 
in i(jo 8 and “familiar to all c lose students of mamm.dian 
phvlopmny, nanul}, that identir.d chaiacters are olteri 
developed b\ diver}j,ent desc endants of a common stoc k ” 
To the master morpholopusts of our studenthc'iod days 
such a statement would have sounded hen tic al 
or metaph) si(\d, but to those whc) aie lamih.ir with 
the rom[)le\ mechanism ol hormones, which rc‘milale 
the growth of diveise structural dcaiients so that they 
aie moulded to serve a c.ommon function. d puijiose. 
this statement, made by one who has given a liletime 
to the observation of fossil forms^. Kas bcsoinc' ol e.isy 
arreptanre to tho.- who are studving the dev eloiimcait 
and growth of hv mg forms Our dillic.ulties ol ac c oiint- 
ing for the composite m.ike-up of the human bod'll 
^md ofc that of Ills (ongeneis, Mie .mthiopoid ape-s, 
will disappear once we have mastereef the giowth 
mechanisms which lead to tl^' c'rc‘.*tion of striictiiial 
modific at ions and the Mippressiori .md perhaps resiisc it.i- 
lion of old features * 

The reviewer has merely noted here the cbic-l con- 
clusions whidi \ears ol cMrelul toil b.ive permitled 
Dr. Gregorv to tormulate concerning man’s oiigm 
The main value cd the work he has now published 
is to provide students of the* higher mammalian forms 
with an indispensable fficliomirv for the interpretation 
of dentaHiierogk'phics. Out ol a restricted alphalcet, 
Nature has lashioned tedli into a most elaborate .md 
significant l.ingu.ige Ibnv tlu^^e elements are mani[)u- 
lated sogfis to provide a pnaliisioi^ and varicdy of 
dental f. r ■ s we do not know but it is tie.ir to the 
least initi.ited that u[)j)er and lower teeth have fo be 
•so fashioned, while still embedded in the gums, riiat 
when thev^ c-oinc* into place in the jaws they will fit 
each other just as a key do*s Jts#lfick. 'Fhere imisl 
be a cjorrelating mechanism at work to harmonise the 
bite of opposing tusps. Of, this Dr. Gregory is full^' 
cognisant, but we regret that he has not abandoned 
the confusing system of naming the cusps of molar 
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teeth introduced by Dr. Osborn. In this system the 
names given to the cusps of upper '^molar teeth are 
reversed w-hen applied to the cusps ol lower teeth — 
a methed with fill the perplexing attributes of a reflected 
image.* Besides, as Dr. Gregory has frankly admitted, 
the system, which has served a good purpose in its 
time, is really founded on an erroneous interpretation. 

Another small and jiersonal grudge the reviewer ma)’ 
also give vent to- the inticduc'tion of ^he new-fangled 
nomenc'lature for the old and well-established generic 
names we have hitherto been accustomed to give to 
apes and nionkevs But the revnevver’s last words 
must be those of admiration and ol thanks for a 
st.md.ird work A. Kmith. 


A Reflective Observer. 

/ VhiJosopht'Y with .Mature. By Benjamin Kidci. Pp. 
vn + 2ii. (London Jiletluien and Go., Ltd., 
bs. net. 

M r BlsNJAMlN KIDD was a keen observer of 
N.ituie, parlKularh interested in the jirob- 
lenis of animal behavioin and all that throws light on 
evolution 'fills volume is a collection of liis essavs ; 
with the c'\ce|ition ol tlie fust two, which deal very 
.ittrac tivelv with the birds of the Severn estuary, they 
h.ive been previoiislv published m scTials But in 
collected lorni the) are very welcome. In all ease.s 
thcie is .1 characteristic leflective note. What is Jjie 
dcTjier significance of this or that occ urrenc'c ? 'I’he 
piimitive laiigii.ige, among buds for example, is im- 
doiibtcdl) .1 laiigu.ige ol the emotions, but it is mter- 
c'stmg to notice tliat it is often a kind of li)i}>ua franca 
iindc-rstood even by widc'l) clilteient species. The 
vomig ol the m.illaid, vvhic'h h.is jirobably been the 
most umvcisallv hunlid c.reature on eartfi, nestle on 
the obseivei’s bare leet Without the slightest iiistmc't- 
ive fear “ Vou t.ike one- of them in .yoiir liand, and 
this lieir ol t!ic ages of the blood-feud shows no fear of 
vdu, even tilting itsjiltle beak to look inquiringly in 
your fac'c , evidc-ntly tUmking no evil, tci all appear- 
•ance hoping, .ill things and believing all tfiings, but 
certainly cjuite willing to take you on your merits for 
good or evil entiiely witlioftt prejiicjae ” The mother 
bud IS on a tftssock near by, • ihattermg with emotion, 
every featfier ciuivering with excitement. The liold 
of the Great 'ferror of Wan is upon 'tier. In a few day.s, 
nay, in a few hours, she will have taught it to them, 
and the) will have passed ifrevocablv into another 
wc^rld.” Gharaeter is a produc't ot “Nature” and 
“ Nurture.” 

An interesting experinvnt was made with a colony 
of humble-bees which Mr. Kidd kept on his window’- 
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sill, lie carefully removed part of the waxen coverinj^ 
of one f)t tlie little groups of lar\;L', inserted a grub 
taken fresh from a hive, and covered the whole again 
roughly, “expecting that the bees uould complete 
the repairs, and so seal up the intruder witli tl|^‘ otiiers. 
But they were not to be ( heated in this w'a>, and they 
would not repair the broken wax until they had smelt 
out the stranger, w'hom the) dragged out and lariied 
outside the nesl, aftei wlncli they replaced the breath 
111 the usual v*.i) . ’ lie made the experiment several 
times, but with no butei smcess jfr then itkn ed 
some Jiive-bee eggs among a little gioup just deposited 
by the humble bee ^([iieen. 'I’he bees seemed to be 
rather pu/zled. “ One or two ol them took them uj) 
somewhat aimlesslv, and again lejilated tlnmi as il 
they hardly liked to openlv attuse their soveieigii ol 
miseondiKt. which the> seemed to suspect” Alter 
some hesitation they [croccedecl, apjiarenll) with c 011- 
sideralile relish, to eat the eggs " So aicjnecaativ e did 
they b(come of^he iTlivour of thc'sc* new-laid eggs tlial 
they would soon accept them readily when 1 olfercd 
them at the end of a needle ” 

Observations on a captive ijiiein humble bee 
sujijilied vcith an empty nest weie also interesting 
She spcail several da)s beating .igainst the window- 
pane and then gave it up entiic'lv , she sJiovvcsl gieai 
interest m brightly colouied objects like biass handles, 
gilt labels on books, and waistcoat lint tons But she 
was partic-ularl) intiigued bv the kevholc ol the door, 
into which she; would Irv to sejueeve herself. A|)])ar- 
eiftly It “suggested” tin* ojieniiig into an iindei- 
groundnest. • 

In the essav on haies theie is an inteic'stmg para 
graph “It is a moot cpiestion whethei the hare is 
a rabbit which has taken to the open or the labbit 
a dc’generate hare which has obtained comp.ir.itivc 
safety by taking to a stupid lile in the eailh il is an 
interesting fad m this connixion, and one not olten 
remarked on b^^ obseiv'ers, that a hare, it it finds an 
obstac'le It wishes to gel rid of, will natiirallv sciatch 
with Its front legs vvith considerable sticaigth .i^id 
with exactly tl^e s^e movement as a rabbit 'i'hus, 
although the h.ire lives in tlie ojien grass lounlivg 
never takes to earth, and much dishkA ground in- 
fested by rabbits, it has tc^all appearance l.itent in its 
musedes the begmfimg of an nistnut vvlych might be 
developed into the rabbiTs capacitv tor buriovvang." 

Of its kind the,])ic ture of .1 midsummer night is 
difficult to beat , it is as well flravvn as Richard 
Jefferies could have done it. Take the sounds- the 
churr of the night-jar, calling to his mate ; the under- 
tone of the hundred rills and the swollen river ; the 
warning stamp ol rabbits that have been disturbed m 
their feeding j Jihe stndeiif love-note ol the eorn- 
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crake; the shrill erv ol the partiidge, the night- 
ingale singing to his mate on her nest ; and then the 
larks, tlie thrushes, the twittering* swalffiws .is the 
fringes ot the night overlaj) the coming ckiy. It is 
not merely a well di.iwn jiictuie, it is a retleclive 
uppiec lation. 

What Air, Kidd lia-. to sav about ammal hc-Iiiiv loiir 
IS alw'.iys interest mg Oluviiig the l.iw ol ii.iisimony 
lie will piess the simplest re desc rtjiticm .1:^ lar as il 
will go, and )et hb canticuis t!^.il “the moie the 
subjec t is elo'f’lv studied ihc- Ic-^.s ihe oliseiver liiids 
hinisell iiulined to accept leady expkm.ilions ” A 
voiiiig sheldiake, led on div gitcund, went through .i 
kind ol dancing or inaiumg movement, st. imping 
lapidly on the liooi with its leet. Dai win eoimecled 
this with the s|u-ldi. ike’s h.ibil ol jiatlmg the s.ind or 
mild ne.ir the- woim luii tows on the* sc-.ishore llats, 
'file si. imping is sii|)posc(i to “ m.ikc' the wonn c ome 
to the siiii.ice.” and so the sju'Idiake keeps on si. imp- 
ing I 5 ul -Mr Kidd pcmils out lliat it is the w'av of 
voting wild duck m genci.il to sl.md m the shallow 
vv.iier .md si. imp gcnilv .ind lapidly on the muddy 
hottcun 'fills iii.ikcs an eddv hrmgmg u|) lood- 
jiartic les which .ire then sd/cd and devoured 'I'hree- 
d.ivs-old ducklings, li. lie lied under .1 domestic lun, 
exhiftil the movements lo pei ice lion iVrh.ips the 
sheldr.ike’s st.uuj^^n^’, is nuielv .1 slight niochfication 
ol a ]>ie( e of instinctive- hch.iviour genct.d .cinong 
ducks But ill the opposite (luce lion, Mr Kidd m. ikes 
out a good ( .i-'f lot leli. lining from an) simplic ist inter- 
pielation ot the hc-U’^viour ul .1 (oihe dog, ,\\’e faU 
Litteily lmI(^s we Like into account its .mc'eslry, for 
il was one of .1 ^).i(k. a soc i.d unit. “ TIkj dog has 
jaohahlv still some sort ol conception of Ins place a.s 
memhei ol a (• opci.itive gioii]), and ol his master as 
the wise and te-'Onic elul le.uler oi it” The other 
ess.lv^ dlscu^s si-a tioiil. eels, liogs, birds, sc)unrels, 
and the like All are illuminating and all are 
delight liil 

• • 

Metallography ni the A^^prkshop. 

Slid ThnniM Tn'aliiifiit B) j W Ur(|uh.irt. Pp. 

(l.ondon •• ('io*ljv Lockwood and Son, 
icigg.! 35s nyt • 

N IvARBV all the book^ which have hitherto been 
written on (he lu-.it tieatmentof sti-els aietiic 
Work ot metalliirgisis 'fbe mtereslnig thing about 
tTie present work is that it h.is been wryteif by a man 
cng.*ged m the pniduction oi m.u hmerv and various 
steel ( omfionents .ind tools m his wcjrkshops m Leicester. 
A.s he stales, he has bc-eif forced to*put into jiractical 
use all the rcrently introduced jiroeesses cmjiloycd in 
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the heat treatment of steel. Man) otlier tool makers 
have l)een in the same position. Tt has, how'ever, been 
^ left to Mr. ‘Urqulwrt, not merely to make a study of 
. tlie [inn esses irnohed, but to write a book on them 
froYn a praelK'al engineering \iev\ -point. Tn doing 
' tins lie has rendered a service to his brotlier engineers 
whi( h the) will probably not be long in rei ognising, 
for he has written his book in language which is as Iree 
from techpirahtRs*as po^Mble. 

'I'he time has gct'iie lly when steals as leceived lioin 
the makers were forthwith woiked fnto machines, 
without all)’ preliminary treatment, ancl when it was 
not realised that a thermal jinn ess could add enor- 
mously to their physical strcaigth and effec tivenes',. 
In eons{‘(|iien( e there has been a resolution in the 
engine and machine building tirades within the hist 
lew' ycairs, which is only rcMlisecl b) the men engaged 
in those trades As the author points out, not only 
ha\e gn'at irnproviments been introduced in the 
treatment of w'ell-eslablished carbon steeds, but they 
ha\e been follow'ed by a reinaikablc* development in 
the use and heat treatment ol alloy steels. 1'hese 
ad\ances have necessitated the application of belter 
s) stems of a|)pl)ing heat and measuring the tem- 
peiatures produced, and these in ihc-ir turn h.ive It'd 
to the inticiduc tion and development of eledrical 
methods ol heating, w'hic h iiie ia^.iblc' ol a higher 
dc'grc'c' of control .md ac c unu v 

The early th!i[)lt'rs of the book de.d vv'ith the leccnl 
developments in inettillogiaphy as ap])lied to slec'ls 
die aiiUinr has mastcicd the the^iy of the iron-carbon 
ecjuilibrium, as applied to both c. 11 bon ancl alloy steels, 
and this is one of the best jxiits ol Ih^- whole book. As 
he points out, one of the most reinaikablc elfecis of 
alloying nickel with mild steel is the lowering of the 
temperature oJ the Ac'i range, an illVct which means 
diminished cost of working the slec-l, a grcMter maigin 
of safety against over-heating, increased diic'tiliiv, 
toughness, and resilicnc'e m the finished product. The 
' physual c haractcrisi ics of steels and tc'sling methods 

* are next d^sciibed, anik these aie followed by an oiil- 
Ime ol thennal yioc esses, rihijiters on furnac:es .md 
their rnetfiods of w'orking c-ome next, anc^ a veiy good 
account IS given of pyroiiietei^ ancl tluar ap|)lic at ion 
to the Iheimal Inaitment ol steels Methods ol c.ise- 
harclemng l oth by solid and gaseous reagents, are next 
dcsciibcd and thexse are fcdlovved by details ob the 

• ’^.irioirs methods of quenching. Later ehajjters ^eal 
with vaiious typ#s of tools and tyjaial heat treatments, 
and in the laRt two chapters aeaiynts are given of 
the thermal treatment ot high-speed tool stcelstand 
stainless .steels. ^ 

To some extent the book i.s an attcm[)t to co-ordmafe 
the work of the laboratory with that of the engineer’s 
NO. V 0 [..(II 0 ] 
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hardening department ; and with thi.s end in view, the 
author has included a* senes of photomicrographs 
illustrating the structures of steels at various stages 
ol heat treatment under workshop conditions. Ife has 
av'ailcd himself of the experience of well-known metal- 
lurgists, such as M. Guillet and the late Prof. Howe on 
the academic side, and of Sir Robert Hadfield, Mr. S. 
Bray^liaw, and i’rof Giohtti on the jiractical side. 
Theie is no doulit that the volume will be widely 
wdc'omed by practical men, and it shoirld do much to 
raise the standard of the scientific' heat treat merit of 
tools and machine parts. II. C. IT. G. 


Mosquito Control. 

Mostjiiilo Kmdicalion. By W. IL Hardenhurg. Pp. 
IX f- 248. (New York and London: McGraw-IIill 
Book (\) . Inc' , jt;22.) 155. ^ , 

I N this sm.dl hook the author gi^’cs a clear^ and 
cunc ISC' .1C count oi the measures which have been 
loiind Slice esstiil m controlling mosejuitoes m America. 
The hiilhant results ot the anti-moscjuito v\;ork in 
Ilav.ina .md (he Isthmus of Pan.ima have bet'ii fully 
apprc'c iatc?d 111 the United Slates. Dr. G. A. Le Piinre, 
lormerly Clnef S.init.irv Inspector, Isljjipiian Canal 
Commission, wrote, m the AnniVal Report, U.S. Puhh(' 
Health Seivic'c lor 1920, “The public view'-point has 
c liangcd , vill.igcs, towns, county and stale ofiici,ds, 
.IS wc'll .IS business corporations and railroad, iicjw 
rc.dise the exte nt ol the large ])teventablc fmannal loss 
they me 111 e.a h \ car . . The people li.iv'C been vvatr h- 
ing the c.imjwigns undcrt.ikeii, and throughout- the 
counlrv they aie lu'c'ommg moie and inoie interested 
111 luiving thc'ir own community and state qndertake 
this work . 'this culend.ir yeat, loi pmCes are 
doing work under the .supervision of the Public' Health 
Service, ancl h.ive .dready appropriated S28o,ooo 
therefoi ” 

' \ 

I The moclc'ici methods of mosciuito control are merely 

el^boraticjiis ol tho.se origm.ited by Sir Ronald Ross in 
the Past .md by Geiici'ral (ioiga.s,M^e ('anal /one and 
^('iiha ; lhe\ have already been desc.ribc'd very graphic- 
ally by Le Princ e and Oreiistein. But Mr. Hardenhurg, 
who is a sanitaiy engineer, luis treated ti^sulnect from 
A .some what <jillercnt point of view irom^hiit' adopted 
111 “ Mos(|uitc) Control in Panama.” Descriptions are 
given of the more important Aineric^an culicine and 
anophehne mosijq toes. These, though, brief, are 
sufiKieiit to enable a sanitary oflicer tb recognise most,- 
ofp these; insects that lie is likely to mtet with ; 
information given in the body of the book is 
piemen ted, in an appendix, by a more technical key for 
the identification of botlUlarvse and adults. 
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A good account ih given of the preliminary survey 
work that has to be done before actual operations 
against the mosquitoes can I’tc commenced. Mr. 
Hardenburg insists upon the important' ot a vigorous 
propaganda to arouse public interest, and ^;\plains, 
with some humour, how to induce newspaper editors 
lUjd the “ motion pii'ture houses ” Uj “ boost ” th(“ work. 

Drainage of swamps, pools, and salt marshes is dealt 
with very tlioroughly ; and detailed dirci tions are 
given for the c#mstru(.tioji of drams bv handwork or by 
machinery, ior tlie laying out of a s\slem of tile drain- 
age, and for the construction of tide g.ites and sluices. 

The use of oil and ojher lai vicides, witliits advantages 
and disadvantages, is full) considered ; and a whole 
chapftir is devoted to the use of fish to (onlrol the 
mosquitoes The author writes with enthusiasm on 
this latte^r subject, but adopts a more juda lal attitude 
towg^S t|ie proposal to establish ‘Mjat -roosts ” The 
proljfllfe of h|||iv' to deal with the mosiiuitoes wlm h 
breed ituriceTiekls se^rns to be still unsolved, at le.isl in 
countries where the people insist upon having ri<e 
cultivation near the villages. 'I'he habits ol the dillerent 
species of Anopheles, and especi.ill) their’ choae ot 
breeding-pl^^j^ are so varied that experieiu'e gained 
in one countfj^^imt sulTa'icnt for dealing with the 
C()nditi^$jij|il|ffl^ls('Where Nowg however, th.uiks 
to thby|||||HH^PPPpf [,e ^inee and Onmstein, and to 
Dr. l\TW^^lniWat son’s “ Prevention ol Alalaiia in the 
f'ederated Malay States,” puhhe lu.ilth olluers in the 
tropii's are well provided lot. 

*Mr. I faidenbiirg’s book represents the views ol a 
praefical man. It can be lecfmimended with ( onfidence 
to all those who have to de.il with sanitation in malarious 
countrios. 

The valuepf the book is much enliam ed by the many 
excellent ill usVfal ions with wTich it is adorned. 

TI J. Wali'on. 


Our Bookshelf. • 


l')as feDihaiihche Wesen dcr }fat^)ic naiJi dcii: VothUde 
Kri 'itaUe* \^\o{ Di. Fnedrich Kinne 2 imd 
erweiteite Auflage. Pj). vm ) lUS (Perlm 
V Gebruder Porulraeger, 1922.) lov .p/T 

^iiE nevV edition of P^of Rinne’s book is 1 011- 


siderably larger Mian the fust edit 1011. ^and presents 
an a^gether wider ouflook on the fine stiucture of 
raatt||^s exhibited in cPystals The whole work is 
enrich^fcby an originality of trealrni'nt whidi rendeis 
it emii^tiy readable and suggesive Moreover, the 


excell^t portraits of ^on Groth, llauy, SehoenHies, 
|^edoj(P’, Tschermak, von Laue, Deliye, Si'herrer, Sir 
frWilliam Bragg, and W. L. Bragg give it an altogeflier 
Special interest, 4 |||feproduction of Albrecht Diner’s 
picture “ Melaneholie ” is ^also given, in which the 
representation (^f a huge crystal occupies a prominent 
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place, the inlereme being that Durer was oppressed 
by the idea ot the lio|)elessness oi man’s ever using to 
the eomprehenslon and e\[»lanati#n ot ^a natural 
phenomenon so wondeiliil and leinark.ible as that of 
erystalhsalion. It Duicr lived to-dav . howevei, how 
different would be hi-, pu tine ! Its title might well 
be “Hope.” 01 even “ .\( liievement.” rather than 
“ Mela 111 hftlie ” 

It is this c.xtraordmaiy sii((css of ii-icnl eivsiallo- 
giaphic and pliv'-wal rescan h, .ind partieiil.irlv that 
brought about bv the use ol Xuav'? in i-lueiAlating the 
arrangement ot fhu(hemi<al .flout, in iivstals, (li.it 
foims the maiA tluiiie ol Plot. Rinne's book, .uid lu' 
regaids the whole aehievtmenl m its moie iimd.imenlal 
aspect, as having reve.ihd the inn' ii.ituri' ot the fine- 
striKtiiic of solid matter The Tiook is lull of illustra- 
tions and diagrams ot an oiigmal < h.irai ter, im hiding 
many of the X-radiograms ol (uvstals due to Prof. 
Rinne’s own industry. It is a book ot very special 
merit, and one of the most suggestive and l.ir-seeing 
tli.it h.xvi* .qipeured since the in.uigination ot these 
fruitful new methcjcls of rese.in h. A. i'k II ' 1 ', 

klewentary Hydraidic^jLn Tcihuical Students. B) Plot. 
F G fail. Pp viif 23 j (konclon : Ic Arnold and 
('o., \y)22 ) 7s’ ()d net, 

Du Lka’s larger woik on hvdr.uilics has long beePi 
rcg.uded .is an .luthoi itative ticMtise, and the jiresent 
volume will be* wc*lconied b) m.inv who li.ive lelt the 
need lor a less comprehensive work Pegmnmg with 
c leai*.ic c omits ol Icmd.mienl.d pnnciples the ciiiestions 
ol the (low througji pnlic es .incl over note lies and weirs 
are discussed Nc‘\t lolluw the* How through pipes 
.ind c'h.mnels .ind the* melhods o) g.iuging the flow of 
water. \'.mes, w.iler-w heels, turbines, and punijis are 
tlu'u ( onsicleied, .ind the volume c'lc>si*s with a c-hupter 
on hvclnuihc mac hm/s. 'I’hc Ire.itmcnl throughout k 
sim[)ic‘, whic'h will rc'iiclc-r the book suitable* for use m 
tec'hnic at sc bools , the di.\vvings .ire well executed, and 
the text IS verv te.icl.iUle. A c ommc'iidable leaLure is 
the desciiption of manv experiments which m.ay be 
c'arried out oif a c oii^p.crativelv sm.dl scale with in- 
expensiva* apfiaratiis Any student who works sys- 
tematically through the expennumts desc nhed will 
g.iin .1 veiy l.ur working knowledge of the* methods 
(*mploved .md of the ni.inn(*r m which the results are 
reduced 'i'he hook also contains a number ot well- 
sc‘Iec ted ex(*rc ises, with .uisweis , to some ot these 
c'xerc isi*s liiiits .ire .ippc*u(k*cl Jor thc“ir soktion, while 
otheis aic* lelt to the stfident llvdrauhes is not .in 
c*asv subjc*c t to .luthor oi student, find Dr, Le.i is to 
be I ouar.it id.iteci iijicui the piescul volume, which 
c annot l.iil to be ot sciv* e to both teac'hers and students. 

The C .eihosl()V(jd< lu'kiddu. I 5 \ Jaiosl.iv isaf and 
V\ Pokoinv Pp. vit-ai.S (l.ondon P lusher 
l*nwm, lAii , Plague Oibis Ikibhslung Co ,*0)22.) 
yv.net. * 

'J'liK authois of this volume aimccl .lUi’ompilifig a com- 
|)Iete handbook ^0 the new st.ile ol tl*e (^ec hoslovak 
rc'jj^ihhc and have’pubhshc'd an Ivnghsh edition in the 
hoix* of spre.ading a know ledge ot their country, 't’heic 
are chapters on the history, topojr.iphy, jiopul.ition, 
political organisation, natural resources, industries, 
trade, transport, etc., w'ith appendices of statistics 
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and a Wfll-ptintnl, li ralhcr small-s( .dc (olDiircd map. 
The n()t(‘s on tojxj^^rapln are vtrv hnef, (oMTinj; 
seureely tvui pap*s, while (Innate is dismissed in .i lew 
lines More ( onsideration ol tin se lundamtntal aspi( ts 
ol lli(' (M'ononiK life ot lli( (oiinliy would (iihaiKe the 
\ aliie ol the hook 

01 all the new or lu wK (oiistitnltd statfs of hairope 
proh.ihly none has ynatir jiossihihties tlmn ( /ei ho- 
slo\akia. Its (entr.d siliMtion. varied resoiines, and 
iieh mineral (iidowinent (omhine to promise a hiii;hl 
future r'<a( lally Mlso it has lewtr thoinv jnohlenis to 
solve than most ohlhe^new states , ( /a i hs and Slo\ aks 
to^ethei (ompMse- (iS per cent ol the<,)opnlation, and 
the onlv ( onsideralile non-Sla\oni( element is ii |)ei 
(ent ol Oetmans, niainJv in IJoheiuia At the same time 
the f,;r(‘at dillereme in (ultiir.d status hitwceai the 
( /e( hs and Slovaks, whah is emphasised h\ the ( oni- 
paralu e In k ol ( ommuiiK at mn In tween the n le spe ( li\ e 
('ountries, is a hmdrame to th*- ( onsohdation ol the- 
State' 'I'lie :io\ enum nt is lullv awaie ol this dillK ult\ . 
and Is la( iny it l)\ the impiov i ment ol ( ommmiK alions 
I he seition ol the Jelhe Itom \ussi^ to Aiiatovae 
has hee'ii (an.dised and opeiatioiis are in ]>io_u,ress as 
iar as Parduhae Fiom tlaiea (anal, iiomiies lony, 
will 1)1 huilt to Prciau on the l’.e(/wa m Moravia A 
Oanuhe-Odei eanal is also unde i (onsuhiatam 

R \ k 15 

TfdinicdJ IdcctHtily Il\ II T Dav idete and R W 
llutihiuson 1‘oiu th edition Rp mi-i ^14 (Lon- 
don I niveisilv 'rutonal Riess l4d , (d 

'I'hk ()l)je(t ol the authois o! this volume is to mve .i 
elctii exposition ol phvsaal piiu(i|)les and to show 
how thev are aj ,)hed in enyimtime pnatae This 
is done satisha toi ilv , and we think th.it the volume 
will jirove uselul to enmne ( i met students in the hist 
<md set^ond )eat ol iheir (()uise*^it a tea hna ,d (olleue 
lvnj>meeiinLt praetae .iiid phi.iseolnyv ( h.mye r.ipidlv, 
so it Is dilliCLilt to keep an eiieineiiimt tre.itise ahsol- 
iitelv up-to-date h'oi e xam^ile, the jihiMse “na.in 
sjiheriial e andle-powei ” is rapidlv he( omiiiy ohsoletc 
Lii^ineeis now use'' the mia h moie ^Ne nsilile jihi.ise 
“the .iver.LLte ( andle - power " , surukitlv .1 “ h, ill- 
watt ’’ l.imp is now termed a “ .i;as filled " lani|) It 
IS not stratlv (orreet to say th.it the mteiiiation.d 
eandle-]){)wer “is now defined .is an illumm.it in<^ 
power ee]ual to one-tenth ot that oi the Ihueourt- 
iVntane larnj)." When enetmeeis lefer to the intei- 
national ci^ndle they m^'.ui the unit ol luminous power 
maintained liy the Nation.iU Rhvsa al Lahoiatories of 
Frame. ^Ire.it fJrit.iin, .ind the lulled St.ites ol 
Ameiaa The 1 felner-ker/e is used hv kh‘i''i>*inv .mel , 
Austri.t, .md its numera.U valine is nine-tenths ol th.it 
ot the international (auHle Heme the eandle powers 
Ltiven hv ffimp manuf.i Hirers in (iermfiny are ( \pressid 
by kirf;er numbers than li thev were exjiressed m 
i^tern^itioiial units 'I'his is to their (ominniial 
►advantage, W'e were sur|)tise(l lh.it the mti inatiynal 
standaifN for ihe resist.ime and t( mperatiire-i o- 
effieients iff |)i»ire annealed (ojipii ^ire not piven, as 
they are of fundamental nnporfame m eleif^ii.d 
enLtineerine We hope that the wire ;^aii};es, the table 
lor the resistant u of copjie^ wires (temperature not 
stated)^ and the t.dil^ of fiLsin^j; currents wall b*e 
omitted from the next edition, 
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Notes on Qualitative Analysis : Concise and Explanatory. 

Ry Dr, 11 . J. II. Fenton. Supplement. Rp \ +155- 

202 (( am bridge : ,\t the University Press, 1922.) 

3v. (hL net. 

'I'nis pamphlef forms a supplement to Dr Fenton's 
vvell-kiKiwn “Notes on Qualitative Analvsis ” The 
more important and i liararteristK. reaitions are ^iven 
of the r.irer elements ol more peneial interest which 
(an be identified by i heiim al tests. Kelerences to 
“spiitia,” without any details, arc niade No de- 
s( ription is eiven of possible methods of separation. In 
ari.mmn;^ the elements according to al]/liabetii .d order, 
their (heiiiKal relationships are quite obs( ured^ and 
till inloimation (onvevs the impression of isolated 
sni|)[)ets, 'fhe seleilion of the inorgaiiii and organic 
( ompoumis is, ,is the .uit hor emph.isises, quite arbitr.iry : 
one iiotK es more jiarta ul.uly the substam.es studied 
bv Dr hmton himsilf Although the book may jirov e 
iisiful to tiaihiis who h.ive not ai ( ess to the larger 
tii.itises. Its l.K k ol s\stem .ind re.isoiiable completeness 
will somewh.it dimmish its value as I'ompared with 
existing manuals of qualitative analvsis such as th.it 
of Til .idwell ' 

'I' he luslnuy linJiisfiy I 5 v Di. \\h Is Gibbs. (Rit- 

m.m’.s Common (.ommodilies .mil Jiidusi ries ) Rp. 

VIII I 135 (London .‘^ir 1 Jktman and Sons, Jqd , 

1022) 3? nit 

A V I RV ( oni ise .md i ompi i Ik nsiv e .iccouilt of the sea- 
lishine mdu^trv m geiiei.d is (oiitamcd in Dr Gibbs’s 
hnle volume 'I'lyie are ch.qiters, ^n . the n.ilural 
lu^oiv ol till idibli lishi s, molhiSQS^aftd Crustacea, and 
oil till mithdds (d h.hing, but the (li^tfnctive, pa 1 1 s of 
the book .lie those lh.it de.d with the mode ol fish- 
(iiiing .md ( oiisei V .itjon and with the utilisation ol 
b) -prodiK t^ Wiitten with an evident jierson.d know- 
kdge ol the plo((sse^ des( ribed, these ('h.qilers in.ike 
.1 ii.div impoil.mt ( ontribution to the hter.ituie ol the 

si.i li^hiiRs [ 

dainiil (l'o( f'ano^rap/iie plivsi iiie Rai Pro! ] Rom'h. 

Rj) 22() (R.iiis AI.issoii et ( le, 1922.) 15 li. mis 

Cvi’i Roi Ill's book Is a w ( ll-bal.mced ai'count ot 
01 e.mogr.ijihv , tiiatid .dmost entirelv from the 
phvsK.d pdint ol view. The first p.irt deals with 
methods, souiidmgs, the physii s and ( hernistrv oj sea- 
water. the studv ot lunents, tides, and tides and the 
observation til u e-form.itioii 't he second part de.iks 
motile Usual wav with the ginetal results of 0( eano- 
grapliK.d investigation The book is a small one, 
but it is vetv (oiKise iit its tieatmeiit. and it is w,dl 
.lllustl.lted ^ 

PiactKdl Tanniny By Dr. Allen Rogers. J’artly 
based on the Third JAlitum ol “Riaitical Tanning/’ 
by Louis A Memmmg Rp. xxvH 699. (London: 
Crosby i.oikwood and .S(.)n, 1922.) 4:^1. net. 

Dk. RiKiMis is well known for his v iitings on fhemic.il 
tiihnologv, and if. an ai count of recent Amern an 
practice his book will piove interesting to English 
technologists It deals briefly with all branches of 
th^ suhjei t, and is illustriited. The section on analytical 
methods is briet, but most of thejmportant determina- 
tions are covered. A .short account of synthetic 
tanning materiaks is givei^. 
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Letters to the Editor. 

[ZV/t' Editor doe^ not hold himu'lj ?t'\/>onsildt' for 
opinions^ expressed by hts lOi respon^tnt\. Neither 
L(in he ‘ uiuLrtahe to in urn, or to (ornspond 'loith 
the ‘ionteis of, rejeitid munuunpts inttiuied for 
thn or any other part of N'MURI-. No notue is 
fa hen of anonymous communuatioin \ 

A Quantum Theory of Optical Dispersion. 

\V'hj:n a tlicors is Iraiiiod tt\injL( tu (.'xiil.iin a 
discrepant s\stcm of facts, it is 0 m'cessary piocc^s 
of thought to laki' sohk' braix h oi th(' Ihcoiy as tiKirc 
coinpletcly tnic than the rt'st, and to adjust the 
leinaining parts m such <i \\a^ tliat tlu*v will fit in 
witli this base, thoiM^h the\ may still conltu t with 
one anotlK'r '1 his h.is (eit.iiidv bisui tine ol th(' 
quantum lheor\ , tlie spis. illations (onneitcd witli 
it ha\e as their base tfu' law ol the ( onscu \ ation ol 
iMiergy Now^ a uitical examination ol fundamentals 
doi’s not by any nu'aiis justd\' this lailh It is. of 
eoiirsi', ,1 Lk t of obsei \ ation that , in the gloss, eiu‘rg\ 
IS (Oil, served, but tins onlv' uie.ms .,n aviu.igi'd < nergy , 
and as* pure dynamus has tailed to (‘\plam maiiv 
atomic ])lu'iioinekia, tltere seems no n ason to m inilam 
the eXfUt t onscuw alion (d energy, wlmh is only oik' 
of the (.onsequeiK es ot llu‘ dv'nami'.d eijiuitions 
Indeed it is sc.iuidv too much to sa\ th.it had tlu' 
pholoc'lct ti u cilect been disdnt'ti'd a < eut ui \’ .igo it is 
pioliablc that no one would e\ei have suggi'sted th.iL 
the stfitns of the first law of thermod\naini( s wa" 
ill any way different from that ol tlu'seioiul On tlie 
other liand, Hohr’stiieoivg and ('sjx i lallv Sommi'i fi'ld’s 
extension of it, fiave giv en great ^eiu omageinent to 
the ludief that in dynaniKS lav the wav to the lom- 
plete truth, so tliat 111 i oiisecnu'iice ol the tiiuinphs 
of that theory theie has Ix'eii little thought in other 
direOioiis Another iiiipediiiient is that 0111 whole 
id(\as an' saturated with the prim qile of eiieigy, 
poihat denying it leaves s(.arcelv <inv lound.ition fiom 
vvhn h to start 

Now tlieu' IS aiioLhet lielTl ol jilieiioiiK'ii.i wlmh 
foiins a (onsi, stent whole, but at jiu'seiif onlv Ills 
into the (pninfuin theory with a good de.il of dilfn iilty 
— that IS, the vv<iv(' theorv' ot light Inleih'iem e 
and diliracfioii are (omjilefelv e\jd, lined b\ a wave 
theoiy, <ind it would seem almost imjiossible to devise 
<iny n'.illy dillerent alternative wlmh would m count 
for tliem Here is a base wlmh seems to be tiee 
from the obji’clions wlmh attach to ('iiergv, and 1 
have theiefore been examining the conse(|uem (.'s of 
fitting it m wi^h those jiaits of the l>ohr theory 
wliRh seem to be most touiph'tely esiabbshed The 
result IS what I bchev(' to be a safisfmloiy theory 
of dispersion— one of the w'ca^est points in tlR' 
quantum theoric -and a gr^'at pioinisc' ot lutiiri' 
extensions in otlier directions 

W’c shall .issuine then th.it lh<' wav(' yieoiv' giv'cs 
a (onect .iccount of events n}ii\uh niatUi, and it is 
('onvenient to take over^the teiinmology ot the 
ele(droni.ignetic thtoiv, jinmded we leniember th.it 
‘ v'h'cfiii foue” is onlv* to nii'.in “ hiflit veitoi,” 
and that we .iie not )vie*.iiibing how the eldtiic 
force will atlect I lu'^beh.iv lour of .itoms 01 rle> lions 
The .issiiinptioii bungs with it of coiiise the ('x.u t 
V onset V ation ot eiieigv in the .elh^ . it is in iiiti'i'- 
(h.niges with inattei tl^it it need not Ik* (oiisiivt'il 
When ,1 wave passes ovi'i inattei there is ,\ mutual 
inlliieiice, .ind without any im|unv’ into w h.it h.qijx-fls 
to tlu' matter, we can s.iy th.it it is nuomeivable 
that th(' elle(.t on the .ether should be .inv thing 

’ 'lli< diftirnlq IS tli.U llu' '-t.ina.iia th* 1I\ m.li. lUs I ai'lMi'Hni lonmil.i 
iiivdlvini' the IreqiK in y*()| flic clt < lion’s inotioii iii tin iloinulii.li i-. .|nilc 
ailTftciii liom Its .'il'sorpt inn fHsunniv 


but in the foim ot an exp.inding spheiic.d vv.U(> 
Ivv’ery such w.ive c.ni be described in terms ot 
spherual harmonics, .ind the sniqnest i;? the one 
( orresjiomling to llu' h.irmonu of /eio order In 
tins the electni lout' v.niislu'. .it two jioles and is 
elsewheie along the lines ot longitude .ind jnojioi tion.il 
to the cosine of the l.ilitiide, while' tiu' in.igm'tu 
force Ill's ift the eiic Ic's ol l.ilitudc' 1 his is the' tvjie 
of wave given in the c l.issu .d tiu'oiy by a Ib'it/i.in 
doublet vibrating in a hue, .iiid it jiioves iniiu'c essai y 
lor our thc'oi v to post 11 Lite I h.il .111 v jiioi i' i oinplii ,ited 
tvjH' is einittc'd bv flic' .iloui ^11 ^ is the *direi turn 
of the pole of the v^.ive. tin 11 .it l, r, .it .1 gie.it 
distance' y fiom*the atom, the w.ivi’ is given by 


Next, boiiowiiig fiom 
assume' lh.it when .in 
there is .1 c ert.iin ch.im 
.1 se(.oiid.iiy vv.ivc' of I 


>111 the' I'lohi tlieoiv', we sh.ill 
.111 .itoiii IS sti lu k bv’ .1 w.iv 
;.im e (li.it the .itom should ('lint 
»f the above Ivpc' With tlu'sc' 


.issiimpt ions it IS possible' to .irgiie indue tiva'lv liom 
the obsi'i V ed f.u I lh.it it im id< ill w .iv c's .11 (' siipei jiosc'd 
the' result (.III be loillld bv .in .iddlfioil ol tlic'ir 
ellec Is and Iroiii the' known loi iii ol the' dispersion' 
foim.ila riic'rc' is no lU'i d to give' the .iigiiment, 
bill only its Im.il lesiilt 1 In' completi' statemc'nt 
of (his loi inniol.ii ised vv.ivcs is wither moie coin- 
phc<il#d, but the esseiifiil jtoiiils ol the thc'oiy arc 
fully I ejirc'sc ntc'd 111 wh.it lollovvs 

\Vhen ,i wave, j*ohiiised so th.it tlu' c'lectiu force 
IS .ilong i, stiikes .in .itoni .it tlu' origin theu' is’a 
c h.ince \„{i t]tlt 111. it III the time dt if will excite 
the atom to emit a spheiK.il w.ivc' of the tvpe (i) 
with / ot the lorin (i„( '^’'(os/q,/ //? /a A„, n,,, X„ ma/ 

<!ipi)ii/ onlv on t/ii Hidiiie of the atom anti not at all ^ 
(UI the inenleiil fore. is sujiposc d to b('*small 

Of ionise' in.iy be negative, 111 this case' w'e 

.sh.ill siipjiose th.i| there is .1 ihami' r\\f('i)(ll 

lor the' emission of .1 b.ivc' - / We shall be able 
To lre.it both ease's toge'llK'i and nee'!! not m.ikc' the 
distinction I he subscnpl „ iiidic.itc's that vve 
siijipose there' are' sevei.il different ways 111 wdiich 
the .itom m.iy be e.xe ite'd, e.ie h vvitlr a sejiarate 
eh.im (' lor it 

(‘oiisider a simple case, a inonoe Inom.itic vv.ive 
]io].iiise(l <i]ong i and .idv.iming .dong j, wdiie h 
sti ike's .1 group ol X .itoins at the' euigiri f.et the 
w av e 1 ) 1 ' h'jc - l''ee>s/i(/ r'e) I he number exe iteel 

111 the interval dt will lie N \*( - hfi si ny>^e// Con- 
sidi'r the' sec()iidar\ vn.ive' iiossing the point 
V, T', c, .it the' time t vrh This i'^ due ty all the 
atoms whic h were exe ite'd lietoie the time / d'fie 


niimbc'r e'x* ited m 
WJf sm f(t s 
time / be' giv mg a v' 
So the tot.d ('llee^ 

/ I ; 'e..it I , l’, h.is 


hi' iiiteival ^/^ at 
h .ftid ('.T(,h of tl 

IV e' tv pilu'd bv f 
ill be' .1 w ,iv (' w h 


time' f - S IS 
e will at the 
'''C(0.sA„S 
1 .d the time 


jiyivided that is t.iken as sma 
h.is entllelv’ blotted oi'i the' Ire'eju 
and left only th.it of the lueidei 


rile' av'er.iging 
y of tlie . I toms 
v.ive Xow on 


lassieal theory, d theie is a groiij) of electrons 


NO. 2773 , VOL. no] 



842 


NATURE 


[December 23, 1922 


which have a natural frequency of vibration kjnr, 
the wave J.liey S(j^ittcr is given by 




p‘ 

r’ k,’-p’ 


COS pt. 


So if we icleniify with NA„a„ ilie expressions 

arc tlic same Hut the only dillerence bMueen the 
plienomena of scattering and of the leli.ictive index 
lies in the matter of allowing lor the mutual inlbieiue 
of the atoms, a* mlluence (“xertisl by the v\a\es 
they send out cind^theiefore the sanu' on both theories 
So we may at oiuc say that fiom our result will 
follow the dispeision tormiila of Loreiit/ 


M* r2 


hhom the linear way m whuh the chance of 
excitation depends on the incident foice, it follows 
that the average elicits of 'sup('r|)osed an.ivc'S is 
additive, in othei woids, tlu‘ atoms act as I'ouiiei 
cinalyseis, soil out the liaimonic components ot an 
arbitrary incident waive' and redact each conqioncnt 
in the pro})er dcgiee In all cases the i h.ir.u tenstic 
freciuency with which the waves aie leally emitted 
will entirely disap])e,ir by aveiaging 

It will bo nccessaiy to consich'r the balance' of 
energy which is neaily but not epiite* c'xae t, but the' 
•piesent sinqile' eeiiiations aie not suited for this, 
they fail to give the balance eve'ii in the classical 
case, and there it must occur This epiestion is 
Ix'tti'r treated in connexion with .ibsonjition 'I'lu' 
pioblem IS eomplicated by the J.ict that the exuti'd 
wave may possibly have' a phase dilleiing sTightly 
(it may only be slightly) from that ot a cosine 
I have assiimetl the form of tlu'Slampmg factor as 
e' only for c. invenience , all th.it is lU'e c'ssaiy is 
that the' inlmitc' c'ud should be ummpoitant An 
altcinativ e.* is to sup^iose that the' wave is undamped 
but that there is a chance \„e// in evc'iy ele'incnt of 
‘time that it should sto]) \^' have' onlv disc ussed 
wave's jiolaiiseel along the i-axis and have' supposc'd 
that the' e'xiited waves have this axis as pole', lor 
the geiieial case the' foi miilation i<jiust be somewhat 
changed, but it w ould take' too long to state and ])io\ e 
the modilication heie Ihe esse'iili.il ])onits ot the 
theory are not altcied, and it also ap]H‘ais that 
there' should be no yiarticiilar diihciiltv in Jilting 
double lefiaction and rot, dory dispi'isioii into oui 
scheme 

A tlieory of dispeision is not of couisc' e onqih'te 
without including se'lectivc absoiption 11 is 
redainc'd in the' mtegr.dion of {>) the lesult is an 
expiession piactic.dly the' s.inu' .is that given in the 
classical fluioiy when* a damping f.ie tor is me lueh'd 
Obseiv'e that on the- jneseift tlu'oiv, wlu'n the' toned 
period afvproacfics the natuial, tlu-n* is no niiie.tse 
either in the nunibei of atoms c'xcil^'el or in the 
strength of the' w av es, thev* send oui 'the whole 
change; is due to thi'*grc'atc'r e'lheieney with whuh 
they rc'i«force the pi unary beam ,(„)ur theoiy gives 
no explaiiutioii ol tie' mc'chanism of conversion of 
laclmnt eiieig}^ into atomic heat, any mem' th. 114 does 
4:he classical the'ory with its damping tae tor 'riie 
Ceanv ersion is yirobablv better studied by the *1011- 
sidc'rairon of titfiea eases of absorption, siich ^as 
mc'tallu ^ell^ lion, .ind our methocl of aigiimcnt, 
ayiyilied to this last, shouhl^e rtatniy giv'^c inteicsting 
results W'l' shall have to tind what emission of 
spherical waves will diminish the letliereal encigy 
when superposed on the* iiuaeh'nt wave, 'riiust a 
wave like that for dispersion would do for metallic 
reflection, if the phase is suitably altered, or po.ssibly 
we may suppose that the wave is again in the form 


of a cosine, but that the chance of excitation is now 
proportional to E. mstead of to cEJet. It seems 
likely that a study of the optical constants of metals 
would throw ^ght on this cyucstion. Afterwards it 
would be imcessary to exam^tie the balance of energy 
betwi'ePi a-tlier and matter, and this might help m 
understanding the nicch.amsiii of the process 

\Vc may now review how these speculations will 
modify the* accepted theory. As we have made no 
assunijitions as to what goes on msic|c the atom, we 
e an take over the whole of tJic dynamics ol stationary 
st.des. We siqipose that an atom is usually 111 its 
lowest quantum state The motions df the clcetrons 
will sometimes lead to a favourable conliguration, 
and wiu'ii this oiciirs 111 the presence of a changing 
('!('( trie foil (', there is ,i c ham e that the atom may be 
ji'rked into a condition 111 some way associated with 
one of its higher cyuaiitiscd slates. It at once starts 
ladialing with a liequency (.orresjionding to the 
retiiin from that stale to the lowest. Dispersion 
throws 110 light on the anqdilude of the wave, for 
m tlu' Jormnl.i it .ilways occurs multiplied by the 
juolxibihty factor A„ It is rather tc'inpting tc^ sup- 
pose that it actually goes into the higher cjiiantised 
state', and then gives a wave of such amplitude and 
h'ligth that, but tor the interference with the incident 
light, it would emit energy /;A’„/27r If this is so we 
may peihaps extend our theory to covc'r ynirc emission; 
tor, though we have not postulated any precise 
relationship between electric fence and I'lectrons, it 
sc'c'ins nu'vitable th.it there should be a rajndly 
ch.ingnig ek'ctru force near a moving electron, and 
this loice would h.iv c' ,i eh.ince of jerking the atom 
into its liighei state On the other hand, cliflicultics 
.irc' raisc'fl m oil ei diiections Ebr the radiation 
must !)(' immediate and theiefore the state would 
not ic'.dly bc' stationary at all, and the accepted thi'ory 
of specilic hc'.its n'cpnrc's th.d ,i molecule should be 
able to lemam m its higher sl.itc's In any case 
thi're IS a clear contiadic lion to tlu' principle of 
c'lU'rgy, but the phases of the outgoing wavTS are 
so adjusted that fur cases of pure sc.itternig or 
refiaction, on tlu' average, as much eneigy goc's out 
as comes in 

'riiere are many othi'r ])oints that will lequire 
.iltc'iition In the JiisL ])I.i( c; the refi active index 
is closc'ly n'lated to the clielectiic (onst.mt Now 
though it IS (pule jnojiei to tic'.it llu' dielectric 
constant as .1 ImiUmg case ot lefraction, yc't it can 
bc' rcyganlt'cl elc'c Host, du .dly and it will be necessaiy 
to s(‘i' th(' phvsical nu'.mmg of this asjicct Again 
it IS ])ossiblc' to count tlu' c'h'cLions m the atom by 
X'lay rellc'ction, and it follows tha' thc're must bc 
a relation W'tvvc'c'ii the ot the classical tlu'ory 

and our A„a„ In this < onnc'xion I ow e to Prof. 
1 ^ S Epstein the (snggc'stion that the thcoiy will 
explain the delect olfserved in the scattcuing of 
hard y-iav's below that jm'diited Here the wave- 
length of the incident light is muc'h shot ter than 
the chst.mc c's between the elections and the' me oherent 
w.ivc's c.mnot rc'c ombim' the way tlu'y do under 
the* classnal iheorv Easily, it will be necessary 
<0 re-('\.imine the deductior. of the formula for black 
ladiation, foi all jirc'seut jiroofs arc founded on 
theorems following out ol tl>e conservation of 
eneigy 

In view of the gieat numbei ol problc'ins that are 
.suggestc'd and the piobabihty that it will take a 
considerable time to deal with them, it appearc'd to 
ifie that it might be of interest to publish this pre- 
liminary account of a very incomplete theory 

C G. Darwin. 

Institute of C alifornia, 

Pasadena, ( ah 
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Interspecific JSterility. 

Dr. letter oa interbpeafic steiility in 

Na'iure of July 15, p 70, has given rise to an interest- 
ing discussion in later issues, which may he sum- 
marised ‘tluis . — • • 

Sterility between wild species is not nearly so 
common as w’as forrm‘rl\' sup[iosed, c et it undouhtedlv 
(tccurs frequently, hotli lu'tween spis les with the same 
numbei and witli ditterent nuinbeis of ('hromosomes 
The cause* of tins sti'iility has not vet Ihsmi made out 
with ,iny degree of rertainty On the other liand, 
crosses between donn'stu laces .ik*, almost e\chisi\c-lv 
at least, perfectly fc'itile, although Dr Oatc*^ nglitiv 
points out tliat stc'iilitv max' oltcui lx* c‘\presM‘d 111 
lethal factors and that letlial factors are of common 
occmrcarce m Morg^ui's " doineslic ” laces ol Droso- 
phila for mstance* . • 

Df Bateson’s stai ting - point is bis belief, th.it 
domestic race's as well as spiam^s m Nature have 
arisen by some' jirocc'ss ot ti.uismittable x.mabihtv, 
let us ♦,av by mutation \t le.ist, on no othei 
assumpticm c,an I explain his sentc'in e (/ c p 7(1) 

" J41 conteinporarv xa nation xvc' witness the oiigin 
of many classes ot c^iUetc'iicc's, but not this (c ,4,' intei- 
Sfiecihc sterility) yc't by hypothesis it must again 
and again have aiisen m the course of c'xolution liom 
spc'cies of a common origin ’’ 

Geneticists are avvaie tliat this vu'xv is not mine'. 
According to my view two gc'iiotx {>11 ally dillerent 
gametes are reqmrc'd to gix’i' rise* to new foims 
domestic races as wcdl as n, dural species .uise by 
crossing. If this is the* case- -and nobodv will deny 
that, at least m the' prodne lion of " race's,” < lossmg 
plays a most important u'ile- -ttierc' is no c.mse to 
assume that sterility has c'ver ” .irisc'u ” from h'rtihly 
in the couise of evolution Wc have, foi the* [uc'sc'iit, 
to bc' satisl'ied with the' establishment of the l.ict that 
some gamcic's, ditlc'rmg in constitution, <iftei (tossing 
give rise to wholly 01 partl\' sterile piogeny, wlnlc' 
otheis give Ic'vlile progc'nv only 

As thc'ic' IS no reason to^issnme that our doinc'stic 
products aiv the vesnli ot c rossc's only ol such wild 
species as fiom the start gave exchisixelx Ic-ilile 
progc'iiy- allliongli, as xxe sliall sc'C', such ( rossc's may 
indec'd liaveliet'n lavoiired — it follows that the gein'ial 
mtc'i-racial li'rtility ot domc'sta piodiats must have 
been ‘‘aupiired” ('onsecpiently the problem nneh'r 
discussion is iiol liow stc'i ilitv aiosi* Iroiii leilililx, but 
how a foim-gioup in which both inter lac i.il tcilihtv 
and steiildy occurrc'd, became' < hangc'd into om , the 
mc'mbeis ot wha li wa'ie all intci ferl ilc 

It sc'c'ins lofnc' that the most simjilc' c'xplaualion is 
ottered by the assnmjition that man trom the bc'gm- 
iimg, lor c'xainplc', Jroin the initial cioss or cro^sc's 
among his annuals or plants faken fioin N.dnre, in 
an attempt to*lonK'stKatc: tl^c'in, hassc'Iec ted the most 
fertile' lorms and lias ('ontimit'd to do so, m othej 
words, that he has jic'rsistc'utly c'xteiflunatc'cl those 
forms wliK'h xxere mterstcnle and kejit only those 
vvliic'h were* intertc'rtilc' • 

While at the'* jiresc'iit monu'iit ingc'rstc'rilitv* of 
domestic races might (liter considerable adv antages. 
allowing, for example, tht ciillivation side by side ot 
(lilfcrenl vaiieties*of lloweis without fc'ar of ciossmg, 
there was no such advantage at^the x c’l v bc'gmnmg 
of domcslication, xvlien the only cdijei I was not to 
obtain a particular IJliid but any kind ol domestic, 
animal or plant. By this continue* 1 si'lectioi^ of 
interfertile forms, man lumself has liy' nc.nx cut otl 
the possibility of obtaining mter.stenle races 
'Phe following case may* j)lnstrate my mc'aning 
According tc^ my viexv, our domestic races of fowl, 
which ” without inqiropriety may, on account of 
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their enoi moils ilillerc'iu c-., be ( nnqiatc'd to natmal 
species,” have' arisen from a cross in which mmi' than 
one wild spi'c u's has taken jiait • Prof., Glngi, the' 
well-known 01 mtliologist of Hologna, is of tlu' saiiu' 
opinion, and Dr Batesnii aKo c'vidc'ntlv looks tax oiii- 
ablyon this \ic'w,.is lu* states tliat he limisd dilln nit 
to behexe that all ones ot poiiltiy should haxc' 
desc c'Tidc'cJ from (, alius haukira only. While' .ill i.ut'S 
of domestic poiiltix .lie, so t.ir as is known, Ic'itile 
nilt r s(\ ( rossc's ot (, alias haiiJara and (i Snai/, tali, 01 
ol the toi mei and (1 I'ai at us, gix e rise, as is w ell know 11, 
to a p.irtlx' lei tile .md p.iillx^ stc iiTc' piogc'iky, so 111, it, 
il onr domc'stu low! h.ixc' ic'.dly .iJ^sen lioin’ crossc's oi 
thc'sc wild specie's, thc'ii intcr-Mcial feitilitx was not 
pnmitixe, but ' .ic ([Hired ” bx elimni.ition of the 
sterile' stoc k 

rims, according to the' xVws lieic' stalc'd, the 
staitmg-pomt m the' foimation ol doinc'slu lan's as 
wc'll as ol n.itiii.d spc'c u's w.is Hie s.iiiU', to wit, a c loss. 
In those < .isc's m which the' [uodiicl, of such a rioss 
XV. IS .1 stc'iile hvbiiiJ, tlic' .Hti'injit to oiigni.itc' new 
race's Ol species w ,is sniotlieic'd m its Inith Such 
(losses <is g,i\(' [K'ltectlv intc'ilc'i tilc' progc'ip^ were 
most cicc c'[)t.iblc' to m.m, .ind ilie cause ot the' tact 
th.it only a vc'iv sm.ill pc u cnt.ige ot the wild sjh'c les 
m c'xistcnce li.is t.ikc'ii p.iil m llio lotination of onr 
domestic products in.iv vc'iv xxc'll be man’s [laiti.ility 
foi such ah niitu) Ic'itilc' c los-^cs 

In those case's m whicii intc'rstc'i jle .md intc'r- 
fertile' fonns .irose liom .1 Inst cross, m.m seleclccl the 
inlc I Ic'i tilc' loiins, ,incl so obt.inu'd the' s.inu' Kind M 
starting-point loi Ins luillu'i c'floits as w lu'ii the Just 
cross h.id ju'c'ii pcih'ctly ieitilc' tioin the hc'gmnmg 
1 !u' obt. lining c)l well delinc'd laces from such ,in 
intc^lc'rtilc' crowd could be .itlamed m one wav only, 
n.inic'ly', by isol.ition, ,md wc' knoxv that isol.ition is 
the .i![ili.i .md oiftc'*.v of succcssinl breeding 

” S[)ec U'S "-loi in.itioii m .\.i lure ,ilso st.iiti'd iioni a 
cross, ,md iN.itme’s only nuaiis ot obtaining wc'll- 
dc'linccl lorm-gioiips, foi ex.imple sjiecu's, ,ils(> con- 
sisted m isol.ition k( adv in.ulc' isol.ittoii w.is jire- 
sciited to Aatiirc b\,^*tli(' inlcislc iilc' foinis .trisc 11 Iroyi 
.1 cross , hc'iu (' 1 lu'sc' w c'ri' l,i \ 0111 c'c I , ,c lu 1 t Inslvc c onn 1 s 
loi the grc'.il pc ic.c'utagc' ol intc'l '>1el lie s[)c'( les m 
A'.itnic' ^ 

To ''Unnn.ii ISC' lift' ■^l.ii tnig-[ioml in tlu' foima- 
tion ol r.u c's l)x m.m .md 111 llu lorni.ition ot species 
bv .X.itnic' Is* file sanu', n.inu'lv, .1 mivcd sloclc of 
mtei fc'i I lie' .md mteislei lie loi ms .iiising Irom .1 c loss. 

M.in sc'le< tc'd the uitei h'l 1 ilc', N.itnic' tli<' mter- 
stc'nlc' toims, hence' the' dilteicnce in imitii.il Ic'rtihty 
bc'twec'n doinestie r.u es ,md n.il nial spc'c k's ^ 

Stciihtv betwc'c n species, according to Hus xu'w, 
tlieic'toie, did not .iiise liom lertilitv but is tlu' diic'c t 
lesiilt ol c rossing f. P Loisv 

Vc'h), Noveinbc'r 2H • • 

t — — 

Occult Phenomena and After -imaiies. 

Ii< the lu?nd be lield ag.imst a daik backgiound m 
a vei v'’ subdued light, <•1)1111111^^0111 be hind the obsc'i ver 
aiul falling cm Hu* li.iiul, ,i diltuse glow' will be observed 
loimd thumb *. 111(1 lingc'is, fiecpicnllv iflnting Hie 
linger tips .A little [lalu'iue .md .i inoder.itc'l y c le.in 
h.ind .lie all tliat is n'([mied to olisoive the jilieno- 
my'uoii • • ^ 

Further, hoxxevc'r, if ,i h.md be cut oiB of wliite 
t:ardboard (which is c'asilv done bv*[)lac'ii^g the' hand, 
with tliiimb aii^, lingc'is modeiatc'lv •spieacl, on the 
eaAlboard, tracing the oiitlnu' 111 [lencil, and cut I mg 
round with scissois) aiul feeblv illuinmalc'd 111 ilw way 
described, a siiml.ir biit,soinew hai stronger glow xvill 
*bc ob.servcd In I he case ot both tlie llesli .md the 
cardboaid the shape of the glow can be modilied by 
slow movement of the hand. 
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Such radiations arc fre(|ucutly described by writers 
on the otciili suences as beini^ emitted by the liiiman 
body h'(jr ex.inf^de, in the ch.ipter on magnetism in 
• M de Duboi’s recently published “ Mystmies of 
Hypnosis," T lead of a doctor who was making 
magnetic passc's ovm' a l.idv "The subiect was 
w(Mnng a black dic‘ss, and the doctor liacl his back 
to the light Siicldenly, in the' semi-dai ki*ess vnIikIi 
silt rounded him, he observed a gre^idi vajioiir. like 
the tames of a cigarette, issuing from the tips of his 
fingeis, and, with ^es[)ec lal cleainess. from the index 
aiul the nfiddle linger'- Moreover, the index lingcis 
of the two h.inds '^■eiired to bc‘ mntecl b\' a luminous 
aic or semicircle Othei pc'isons, ftn the* doc ten 's 

invitation, drc'w nc'.ir and obs(.ivc'd the' same phc'iio- 
inc'iion '1 Ill'll the- yiom w asdai keiied Inthi' 

darkness, twelve* cd tfic* witnc'ssc's jieui'ivc'd nothing 
at all, and the remaining six pc'iccivc'd onlv vciv 
little- ’’ 

M dc' Dnbor and the whole* oiciilt m hool c*xplain 
the* glow, ot vinr.i, seen round lift* h.ind .is In mg due* 
to m.igiielic c'lii. Illations fiom ihc* body (using the 
word iiMgni'tic in .1 sn[)('i ph\ sa.d sense*) thc'v ap 
jieai to think that the* ])h(‘noni( non is nion* laie than 
it actnallv’ is, ,ind ilo not tieat the case* of caidbo.iid 
h.inds heir the pheiioiiu'iion as obscived with these, 
tlii-rc* would sc'cin to be* two peissiblc* altc-in.itivc* ex- 
plan. dions One* is, (h.it the* i .irdboaid is oe cull c .ird- 
boaid, .ind the* se issois h\ pc*niMgneli( seissens, and 
t^iat i h.iv (' iiiiw it (iiiglv inipi<*gii.it('d ev I'rv thing w ilh 
induced ec loplasiiuc .ulivity Ihc* othc*i is th.it llic* 
pheiioini'iion is a letimil (and lation.d) one, which can 
bc' obsi'ived wheiievi'r .1 while*, 01 w hil ishf sui l.ic c* is 
sei'ii in a feeble* light, the* visii.d jnirpk* Iroiii the ac tual 
retiii.d im.igc* diltiising into the* ni*ighboiirmg pai^s of 
the* retina Acic*])ting, tor aigiimc-nt’s s.ikc*, the l<iltc*r 
evplaiuition (wlm h ai'connts at 01* c* for the* f.ict th.it 
nothing is sc'c'ii iii the* daik), the c*llec t will bc* m- 
teiisihi-d b^ the* restless movement of Ihc* eve, which 
undc)nbtc*dly t.ik{*s jil.u e when ob)c*cts .ire* viewc-d m 
iinl.iv oiirable e in iimst.inc es ‘ The e}e slntts the* 
iwiagc* ii^to .in uiif.itigiic'd p.iit o^the letin.i, .iml the* 
aftc'r image* peisists ,is .1 fc*c*ble glow Such pheno- 
mena have been Iiecpiently dc*s(,ubc*d by hi Kdridge- 
Gieen in .1 v.inc*tv of torms, .iiid 1 cio not claim ,iiiv 
paiticiil.ir oiigm.i^ity tor this prosaic i*\pI.ination 

Hut a further very mtc‘ri*stmg phcnojnc*non can bc* 
observed with the* cardbo.ird Jiaiid, vchuli h.is not, I 
bc'heve, bc*en desciibi'd If it bc lookc'd at lixc'dlv, 
the (*rids c>f the tingc*is will be* seen to vanish int(*i- 
mittently, now one, now the other, while the* extendi'd 
thumb .irul little tmgei .ijijx-ai lo move up .ind down, 
])rodncing soiiiew h.it the apjx-.iranc c*c>f ,i Jiand opening 
and shutting 'the* c'ltecL is veiy striking, and is 
pleasantly divcrsilied by the complele disappe.irance 
of the hancl*.it,mterv.ils • This is due eitlic'r to rc*tinal 
fatigue*, coinbmc*d with eye iflc)vc*ment, c-r c'lse to the 
ferio-foi cil^xitory* magiic*tism of the scissors, ])(*r- 
ineatc*d .is they must be with [isychic inUuc*nces ,md 
what not I must leave ijt to ^ic* n*.ideis of NvilrIv 
lo repeat the e\|ierimeiit^, .ind judge* for themselves 

Seeing t^iat the* festiv'e si*,ison (1 ikiideisbmcl that 
this IS the coirec t w.iv lo ic-fer to ('hnslmas) is upon 
us, 1 v«entnre to desc'nbe a thud occult phenomc*ii an, 
sogiewlv'iL .malogous to th.it cpioted by Dr I'aliidgc*- 
(•vr(*en m i\ vrUKL ol hc*cembei <), p 772 'Fwo lu*.i('Is, 
fac mg one* another, arc cut out of white c.irdboaid ig^ 
protile, andtibs^'ved in a vc*ry subduecl liglit against 
a lilac k background .is befoie (Mftieads -in* abpnt 
two .ind, a half inches m cliametc*r, and the nosc*s 
about half an ini h a[iart ) Hv .1 delicate m.inipiiia- 
tion of the sc hsois^ one of ttfe he*, ids may be given*- 
a feminine charactc*i, largely by providing it with 

* Sc*e, t* p , -C'.K . nX “ l’ii\ ''ioli)n\ of Vi-.if)n ” ((. Hi 11 ,u)<l .Son'- ) 
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back hair. On careful .observation the heads will be 
seen to approach and kiss repeatedly, -separating with 

r. iptiirous amaze after each contact Take the* other 
phenomena, including M de Hubor’s magnetic fluid, 
this cannot be Observed in the dark, nor, I may add, 
even hc‘*rd, m the case of the cardboard heads. 

.\ll the plienomeiia seem to be observed even more 

e. isjly by myopic peojde than by myself A morn- 
ing’s experiment has convinced me that with suitable 
illumm.ition and white* cardboard a very creditable 
vJc/inr c.ui bc arranged, including aura*, movements 
.ind lev it.itioiis, magnetic cnnanatioiis, .and ectoplasm 
rills method involves no exjiense .md 'ho hymn sing- 
ing Even .111 atmospheie of rc-verence is not neces- 

s. iry fot the production ot the* phenonu-na, although, 
I admit, the morning of mv ess.'iv* in the occult art 
w.is .1 Sunday morning, which may h.ivc* had some 

f. ivoui.iblc* ellect Iv N. da C Axurade 

Ai tilli*i V College*, W'ooIwkIi, > 

I )c*c:einlH*r i i 


A Rejativity Paradox. 

fi is with grc-.it dilliclc*nc c* th.it 1 enter the rekbivity 
c oiitrov c*rsy, since* I know little* or notlmig ol the 
siihjc'ct Ignoi.mce, howc*vc'r, is seldom .1 bar to 
the c-xpn-ssion ol opinions 1 uiideist.ind that tlie 
fund.nnc*nt.d idea nndcilvmg the* tlieoiy of lela- 
tivilv is th.it no signal can be* tt.iiisniitted through 
space at <i gri*,iter .spc*c*d than 
tlic* velocity of light 1 lic-re 
a|)pc*.iis to me*, howevei, to 
lie* a method by winch, in 
tlu-ory, it might bc-tlonc*. .md 
since we* h.ive tr.ims running 
past emb.mkments with hall 
the spec'd of light, and shc'lls 
with obseivc-r* inside tr.ivel- 
lmg.it even higher v eioc itic's, 
j)c*rii,ij)s my obsi-ivc-i .il \ 

(I’lg I) m.i'y bc* ,dlowe(l to 
have* two immeiisc-lv' long tii- 
.ingles m.ide ol .my suitable 
m.iteiial , A signals lo If by 
sbilmg the two Inanglc-s to- 
gelhci, one* ctvc*r the* otlu-r, in 
the* diicctioii of the allows, the* point X, vvlic-re the 
two side's iiiteisc'ct, moves tow.iids the olxsi-rvc-r P>, 
who ic'cc'ivcs the sign.d when lie observe-s the point of 
mteisc't tioii pass over him fl the angle at X is lo" 
.md the tn.mglc*s ,uc* moved together .M a speed of 
ten miles .i sc-cond (rm .ihsnrdly sm.i 1 speed for a 
lel.itiv 1st), tht* signal w ill he* transmitted lo If with 
mc^ic than twice the speed of light (' C 



Is not ‘'rc't'" assiimmg that when A shills his 
tii.mglc's bv tugging .it their basc-s the* apicc-s in- 
stant.inc'onsly st.iit lo iirve'* Hut tlie impulse 
would ti.ivc'l tvom li.isc* to .ipc'x at a -.'^pecxl f.ir Ic'ss than 
that of light, n.iinely, the* spc*c‘d of elastic waves m the 
ni.itc'ii.d \ttc*r the lapse cl snllKient time the two 
til. ingles v\onld move uniloimly -'iid as a whole*, 
.md the inech.unsm [U'ov ides ,l good ilhistiation ot a 
rc*c ognisahle point ’moving much l.ister than light 
'I'lic* lekitivist dex's not obje-oL to this, since the; 
mo|ion ol X dex's not then corresjxnid to anything 
coming within the delimtion ol .i siguri/ ihe time 
ot signalling from A to If must be reckoned from the 
inomc'nt that A givx's the* impulse to the mechanism 
A S IvDDlNC/l'ON 


Ohscrvaloiy^ C.mibndge. 
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The Track of a Flat Solid falling through Water. 

By using a 'small crystal of silver nitiatc as the 
" flat solid ” and acidulating the water with il('l the 
track becomes lasible, as sj^en in the repro- 
duction (Fi^ 1). 

It W'as by no means easy to •‘uitch” 
tlie effect, and 1 ha\e to thank two 
members of the Chemical Society of this 
College, R Kills and C V Sayles, 
for* all the patience and tare taken in 
obtaining so successful a result 
• K VV Wl.lHlRLlI 

laverpool ('ollcge, Liverpool 


Water Snails and Liver Flukes. 

Hu ^^0NI^A r.w LOR states in Nai ukt- 
of November 25, p 701, thatfurtlu'rintpniy 
IS desirable m respect to tlu' lutenuetliate 
hosts of tile fluke, as in some disfruts 
where w'ater snails art' rare t>r altogether 
absent, yet m these districts sheep are 
subject tt) li\ci-rot disease May I add 
another point > InMhe Swansea valley, 
county of (ilamorgan. farmeis state very 
defkntel^, as tin' result of years of t'xpeii- 
cnce, that liming the land im leases the 
liver fluke, for sheep can be run on the 
rough jiastures 111 the area with slight 
loss frtim hver-rof disease, before it is 
limed , but aftt'r it Inis been so treated 
the loss from liver-rot disease beionies 
heavy, sometimes scuoiis Theoiies re- 
prding this are many and varied, but the 
fact remains that th« loss fiom hver-iot 
m any given area of land is definitely 
increased after Inning Does liming a wet 
sour pasture make it more (ongenial to 
the w'Htcr snail K H fdolk Wali act 
November 28, 1922 


The Cause of Anticyclones. 

Tnic steady and persistently high baronn'tric pres- 
sure that has pievailcd over southein England during 
most of tlie autumn naturally causes the (h'sne to 
know how an anticv clone is produced and mamtamc'd 
in such a situation, but the explanations (inieiit m 
inc'teoiological literature arc' not for the' most pail 
efficacious It IS commonly st.ited th.it the high 
jnessure is due to a mass of cold and llu'rclore 
lieavy an aboye it, but for Jinropc' a( Ic'asf this is m 
direct opposit#>ii to obsei v.'itional rc'sults, whali show 
that some thiec-cjuaitcis of the whol? mass of air 
over an anticyclonic arc'a is unduly wai in It is the 
ni.Lss of air over the aie.i that *s nnpoitant. its t^m- 
peratuie iscjuTte immatc'nalf and the rc:al clifTicnlty is 
to c'xjilam why the excess of .nr doc's not loll off 
A Iccturci clemonstralmg the gaseofts laws musf 
provide himself with a c loses 1 vc'ssel m wlmdi to 
confine' his g.is, and if»by an\' inc'ans lie spills a 
pound of meicui^’ on Ins table ho willyiol e\[)ect to 
find it there' in a conv^'iiient heap tiie nc'xt d.iy or 
thc next weelc The meteorologist, on the' othei hand, 
having provided Iws “ pol.ir ” air does not pioiec'd to 
explain why it remains m •^iln iwid doc's not lather 
follow the oidinary law of a fluid fTiiding its own level 
I’he difficulty shoulck be faced and not igiioied 
Doubtless the eciiiivvilent of flie IcxTurer’s closed v'essc'l 
is the geosfrophic wind surrounding the antic yclefne, 
but one w'ould like to know^ how the wind is produc'cd 
and why and how it is maintained 

• W. 11 Dixiis. 

Benson, Wairingford, December i. 
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German Book Prices. 

I Thlrl, has been muc h comment rc^peutly in haighind 
and America on the above subject see J^artic ul.irly 
an article by Prof Noves (/ /;a/ Eng C'hcni , IC122, 
Qc)), and editorial comments m the same' |ournal, H)22, 
•<75 

Ihe following juices .ire c'xamjiles 

H( iLl. Ill, I'luiinl St< l/i\i I , iiiilwillliii 

v.'i I \,,i j V..1 ? y.>i j v,)i I Vi.i -• y..i < 

I'.IlKl.mil, shllllllK'. |0 iS KO no .’4 IH i.M) 

C.fjin.mv, mackN no no .•So 3 1 *’* 7 " C'M 1-5 

'I'he juicc's charj^ed to mc'yibc'^s of the Clc'iman 
('hemical Soc^’ty sec'iu so jx'c uli.ir th.it I recc'ntly 
wrote tea the socic-tv pointing out that much dis- 
satisfaction had bc'c'ii expiessc'd at tins state of affairs, 
and recx'ivc'd an answei, from ^^hic h, .is it is too long 
to insert m full, the following c iinous jiassages have 
been cxtractc'd “ Kc'ckoned on the number of 

jxiges the piicc's are much smaller Ih.iii those of the 
piiblicaticans of ahne^st ,dl forc-igii c'hemical societies 
rjic jH'ytuc of our fixed prui's toa'i confirmed a feio dav^ 
(if^o from Siottzethnid |'lh(' italics are mine ] J'here 
can be no thouglit of making foreign and tierman 
pnees c'cjii.il so long as we Germans are comjiellc'd to 
spend imnimiberecl thous,incls of our dejireciatcd 
marks lo obt.iin Ivnghsh books 

It IS amusing to note flie proud reference to the 
bulk of the jomnal, which cnhancc's its vmliie so rniicli 
m Cernian eye's I'ho cbllusc>ncss of their publica- 
tions IS considered m most counlric's to be a ch**- 
achantagc' , rc'cetd comphimts were' about the' cjiiality, 
not cpiantilv As lo the remark about (iennans 
liavmg to* spend manv maiks to purcliase foreign 
boo^s, the obvious coinmc'iit is that thev need not 
h.tve jumted such .i lot of ji.ijiei monev 

Was there iiot^ii^ article* m Ihe Trc'aly ot Vc'rsailles 
by winch (Icimanv nndc'rtook not to impose on 
British siibjc'c Is any other or any higher clnect or 
mdirc'ct fees, due's, or tax, than arc* imjiosc'd on 
(jerman c iti/c'iis ^ 

In the c iicumst.ivic'es, 1 am sure most chemists 
will agrc'c that untirireaf ic's with Ciermany .we somc*- 
thmg more than si lajis of ji.iper, moiic'y expended in 
subscriptions to the (tc'rman ('hemical Society is not 
much bet let speftt tha<i m buying ji.ipcr maiks 

It IS to be hojvecl that the I'.ngli^h and Ameiican 
Clu'inic.'d Soc'iflic's will soon be in .i jxisitioii to piililish 
a Dic'tiouaiv of Organic (riic-mistry at a fixed rcason- 
<ible juice and m .i leasonably terse language 

K (' Brovvnin’c. 

r(> Budge* Avc'iiuc* Mansions, 

1 fammersimth, \\' o. Dc'ceinlier i * 


Medical Edijcatlon. ^ 

I \ X \ I I'KL for Dec c'lnbc'r o, }> 7(>cl Sir* \i clidall JL'id 
asks the following tpirstion ' Luf can .in\ one tc'll 
ns ot w liat, utdit V, jiractic.d or mtellec tiial, is llic 
biolog\ which mc‘dic.^I sludents le.irn -t.u Is .iboiit 
the c l.issiiication ot jilaiits, TUc' v.isml.ir svsicin ot the 
sea urchin, tlu^ clig<"^(ivc' s^stc'in ot flu* Jeec h, the 
Ixmes m the cod's hc'.id, and so on ? 

I,am not cpiitc' clear wludlu'i this ciue^lion ha^ been 
jnojioinided to mvitc' aiiswors, oi to introduce 
aiW)ther of Sir Anhdall K’eid's favourite clnciisMolui 
yn miit.itioiis ,uid lluctu.ilious, c'tc^ 1 lieni is. how- 
c'ver, scarcely any nc'cd to .uiswi'r the c(i*^stiou, So 
far as I .im aw’af-e, Il^‘ biologv otteTed to ineclual 
stiicleiits lo-dav is veiv ciittcrc-nt tioiii that suggcslc'd 
by Sir Aiehdall Kc'id m the lines fiom his lettc-r 
noted .ibove « • W 1 Dvkin 

Zoology DejxiTtment, llnivorsity of Livc'i jiool, 
December 1 1 
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Sir Archdall Rlid 111 his letter to Xailmii;, of 
December q, p yOq, tells us that medical students in 
their biology coiisse learn “facts about the 

• vascular system of the sea-urchin, the digesti\e 
system of tlie leccdi, the bones m the cod’s head, and 
so on “ 

Now at this univcisity uc have msirly finished the 
three months’ course of /oology for medu al^sludeiits 
held under Prof ('iraham K'(>rr, and not one of our 
nK'dual students could .inswei a (|ucstion on the 
subjc'cls named by Sii Archdal! Keid It is a pitv, 
as they .in* mterc'sting subjects, but there is no room 
for them m a /ooltig-y* c oiirsc' for.mediral sludeiils 
I'Iku'c is none too iiiikIi tune foi the stiuh'uls tt) leain 
what they leally are taught, nameh those [sirts of 
/oology whuli will be, 01 should be, diiectly liselul to 
them eitlu'r as anatuin*‘?ts or mc'dical men 

The |)omt w hu h seems c Icsir is 1 hat in the lust jmi I 
of his letter Sir An hdall K’eid is asking us tor inlorma- | 
tion about “lacts ’ winch are not tacts, as King 
(harlc's 11 is said to ha\e done' with the Ko\<il 
Societ\ What then is the \aliie ot lus comments 
based uj>on these “ fac ts | S Dl'NKI 

ihe t iiiseisity, Glasgow 

1 iiAVi no desiie tej enter into a discussion with 
Sii \rc hdall Keid of the \alue of tiu' “ biolog\ c)J 
then own" which mc'dual mcai “arc* m a position to | 
constiULt, and lor all piactu.d jmiposc.s have* .d- | 
ready' c onsti ueted, ’’ but it is iuh (‘ss,ii\ to |>omt cuit j 
tl'iat his desci iplioii ot the “biology which medical 
studcMits IcMrn '' is not cc)iic_c_t Me' dt'sciibes the' | 
lattei biology as coiisistiiig ot huts about the c_lassi- | 
tication ot (danls, tIu' \as(ul.ir system ol the. sea- ' 
urchin, the oigestiy e sy stem of the lec-c li, iheboiHsin | 
the cod's head, <ind so on 

Whatexei may haxc' bc'c'ii tlft'*casc‘ wiicii Sir 
Archdall Keid was a medical stiicient <it Ibimbnrgh, 
not one ol the' animal types lu' mentions is now 
mcludc'd in tIu' syllabus c-t elemcnt.uy |)ractical 
/oology ol the nu'du a I c 111 1 iciilum in that uniy c isil y , 
npi <ue they me hided, so fa i as I*know, in thc'coin- 
sponding* sylhduis m .my h'nghsfi nniycisity It is 
siiipiisiiig that .1 member of tin nic'c|i(<d profession, 
yy hie h is neet yet emaiie ijiate cl ciitiicly bom the 
e'mjmieism ot eailiei times, 4 houlef wide so con- 
temptuously of tl*e‘ li'( e h, cuice so closely associated 
yyith that piolessioii | 'I ( i*.\ \i\c.ii yxi 

K.ist I onclon (.'olJe“;e‘, Mil«‘ Knd Koad, ly , 

Dceembe-r 1 j; 

Scientific and Industrial Pioneers. 

1 11 nol (,iloL 1 t he' p.ist y ( ai it has be-eii my ])i ly ilc'gc 
to contiibiitc wei'k by week to these eohmuis t 
( .lie'iiclar of Inelustii.d I’lonccis 'I Ills now c ome's l«i 
an end 1 lhs,('a/('iidai Mini ihe ( ak'udai ol .S( icidiln 
J’lcmee'rs, w hic ii apjH'aied l.M yevu, coulam somr 
o to n.imc s,eand tlih hsis aie be*he\ r<l I0 la' IhoioiigiiK 
re'[)i e'U la (1 \ e ol 1h d gf(-*at and e\< i -me 1 (Rising .iiiiiy 
of woikcD by whom tlie.sKiijs of Nature' .'in 1111- ' 
lavc'lled and natural i u ]l(♦^ ,ue' made acailablc- Joi the' I 
bc'iiefit ol*mankmd In sc Ic'c tmg tig' name s to be- 
mehielc'd o ycai I w,i' .is-.i'itcd by Mi \\ ( t iiwiii, 

J ’lole'swc'r', hccles, II (' I 1 (.ujantci and Mti'll. ; 
Mj; T ,.s .Mar\m .md otheis, and to thc>m 1 am ' 
d'leTebtccl ioi suggesiioiis ot yyhie h 1 ha\c' In'eu ghul <0 i 
m.ikc'use' • h'L)t.\R(’ Smuh 

5 Cotchel© 'fe'jiace, Deyoiiport * 

• • • 

W. H, Hudson Memorial. 

At a meeting o# fru'nels gnd aelnurers of W' T 1 
JJudsoii, helel at .Me'ssrs I tent’s on Noy ember 28, it 
y\ as agreed that a iittiiig memorud in stone should be 
plaeedpn or near one' of the sanctuaries m the Lonclon 
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parks which should be dedicated to his memory, 
subject to the consent oPH.M. Office of Works 

It yyas also decided that Prof. Rothen?!tein's portrait 
in oils of Hudson should be presented to the Nationa 
Portiait Ciallerg. subject to J:he permission^ of the 
trustees, and that all monies over and aboy^e those 
sjient ujiou these yvoiks should bo devoted to tlie 
jiresery alum of w ild bird life An executive committee 
was ,ij)])cuided to cairy these proposals mtoelfect * 
j Hudson’s works aie imperishable, but we need a 
national nieinonal to the grc'.it I'mglKhmaii whose 
Xatiiie writings .ire inspired by that change of heait 
! tow. lids wild life w Inch is rejil.icing the oW iiidilterence 
and spirit c)f destructiou 'flu're were tyvo sides to 
his genius, that of the man of h'tters ami that ol the' 
ii.itiiialist Roth llu'se elements are, we leel, pnjpi'Hy 
K'pic'sc'iited 111 (he suggc'st 1011s outlined, and we 
('.iiiicstly ajipc'.il to the jmblic to fliakc it jiossiblc for 
theiii to he luic-iy e.vc'ciited Donations should bc' 
sc'Ut to the hoii tie.isiiier. Ml Hugh R Dent, A-line' 
Molise, Medford Slieet, \\’ C 2 

R P) CUNNMM.HAMh Hrahmu. 

Human IJlood Helationships and Sterility. 

1 1 IS not, I lliiiik, gc'iKT.dly known th.it tluf kiic 
Alphonse Milue-lvdw.ircls 111. uU' c hnouk and iiiti'iest- 
mg my c'stig.itioiis and siiggc'stioiis yyilh regaid to 
these m.ittc'is, but did not live' to piiblisli them \ 
ICC Old will be found in hir K,iy 1 .inkestc'r’s “ Sc'crets 
ot Ic.iith <mcl Se.i ’’ (]i ifi) Mnelly, his Me\' wus 

lh.it the seimns of sc'ji.ir.itc'cl species ,ire lo\u to 
oiu aiiothci as m tIu' t.ibles given by von Duii- 
gt'iii and Mirschfc'ld .iiul in this country' by Mack 
.111(1 lidwaids, and thus [ireyeiil llu' feitilis.ilion 
ot the' ovum ol oiienspecic's by Ihc' sju'nnato/oon of 
.motlu'i “Me jiioposc'd to mjc'c I one sjiec U's by 
‘si'imns’ c'.xti.uleci jiom the otlu'r, in sue li a w.iy 
as sec'iiu'd most likc'ly to bung Ihe chemual stab' 
ot till'll rc'piodiic tiv e c'leim'iits into h.iimony', tli.il 
Is to say, into a condition in whicJi tlu'y should not 
!)(' .Kliyc'ly .iiil.igomstii , but admit of fusion atici 
union” (Is K i ) I would suggc'sl tb.il tlu' ]hi- 
pk \mg stc'rility ot many noun. it, iK.dtliy young 
mai IK d ( on Jill s Is I losi ly linked up w ith tins epu si ion, 
and it m.iy be that .1 gii'.it bdurc' is 111 stoic' tor the 
siiigcoii who would boldly ,idoj)l tlu' suggc'st loii ot 
Miliu'-h.dwaids with the view of h.irmoni'-mg the 
'-I'lums ol luaiiied jicisoiis whose* ic'laliyi' sleiilily 
would apjie.ii (o bc ..iji.dili ol tabiikilion altei the 
maiiuci ot tile Ii.emoly tic idi.ii I s giv c n by Mac Iv .nut 
kalwaids and by tlie w 1 ifei ot 1 lu' .ii tu le in Nvnki 
ol I h ( ( mbci 2 ( 11 K'lsj oi'ii I K Ml yy m 

lai IMviiow, tile blood gioujis dc'alt willi m 
llic'^ ailicic' on “Mimiaii iJloocI Jveia I loiisliijcs “ m 
NmiK'I ol Ilccellliiel'J ( OiU ( I'll only the' .Iggllltlllrl- 
tioii (.ind soiiu'fimcs IV'.iH C)l ic'd ( oi’juise k's and not 
any otiicr of ilie olisi lire dilteii'iic c's \\liicli dc'ti'i - 
mine iiK oiupa'i ibilily bc't.\ c'en spe c les .ind siilispeiit's 
these no doulU iiu lude (lie cpialities ol (issue's ot liei 
til. in blood, and the juojccteto altci them by ti.iiis- 
h n mg l)|oo<l yr set uin Irom one sjx'hi s 01 iiidiy idiial 
I" aiiotiui sc'i Ills veiy unlikely to succeed tlu' 

blood IS only OIK' tissue rinioic.g many and its cpialitu's 
celt. Hilly do not domm.ite those cf the body as .1 
whole III the coiiiifje ol working out the inhciilaiuc' 
of the .igghilinalioir groujis .1 gieat deal of gc'rmaiic' 
inloim.itioii h.ts fieen obt.mmd, 1 ml theie is 110 
md^c.dion that one combination of groiijis in ji.irc'iits 
IS moic' likely to be sterile' than .inotlu'i, I lu' 

failure' of many normal lu'.dtliy' y otiiig m.aii ic'd c ouplc's 
to pioduce iluldreii is jirobably cajiable of .1 much 
simpler explanation 

'rin. Wkiilr oi< THii ARrinr. 
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Emission of Cathode and X-rays by Celestial Bodies.' 

By Dr. Henri Deslanjjrks 


T IIR^ emission hy th^ stars of X- gnd cathode rays 
and similar radiations has already ^een con- 
sidered and investigated hy various writers - The two 
kinds of radiation, Ixiwevcr X- and (.ithodu —are 
hot separal.ilc, for eath, when it meets an obstacle, 
gives rise to tl^e other, this mterdependem e Iia\mg been 
clearly pointed out by de broghe But llnar pio])erlies 
are different* X-rays mo\e m straight hues, and are 
much the more penetrating, while lathode ra\s are 
easily deflected into helual jiatlis b\ a m.ignelK field 
or, again, by an electric field. 'I'he jiaths ol the ckr- 
trified jiarticles foaning c'athodc' ra\s, under the in- 
fluence of a magnetic field like that of the earth, havt* 
beeiT irvealcxl by the detailed cak iil.Uions oj Stormc-r • 
thev are \Trv interesting, and niiK h more* varied than 
the trajectoiies due to gravitation. 

1 . Tn* several notes, from i.Sc/) to i()22,^ I ha\e 
suggested the emission of c.ilhoile and X-ra\s by lhc‘ 
sun, •and also by the nin lei ol nebiihe The lays ol 
the solar c'orona cati thus be explairic'd, and ako the 
auiora borealis and the magneta disturbaiK c's of the 
earth, their conne.xion with sunspots, and ewen the lag 
of these disturbanc'es behind the passage of a spot 
across the centnil mciidian ol the .sun’s disc —a lag 
due to the deviation imposed b\ the outei solar mag- 
netic field The same idea was put forwaid also in 
t8c)6 bv Birkeland, who cariic-d the iin'estigation 
fuither : he was able to reprodiB-e, m the laboraton, 
some of the phenomena ol the aurora bore<dis b\ means 
of ii small siiheie plac cal in a \,icuum. m.ignclised like 
the eaitli, and bombarded b\ cathode ra\s Later, 
the reseaic'hcs. both theou^tical and experimental, ot 
iitornier made a gieat achamc- m the iiuestig.ition, 
and ])la( cal almost c ompletelv bcs<»nd dniibt the 
emi.ssiun bv the sun ol ordmarx cathode ra\s In 
terms ot these ravs. Stoimer expl.iiiis the- smallest dc- 
taiL of the auiora bon .ills, so iic h in singular ])hino- 
mena 1 b' h.is e\ eii been <ible to loi.ite the oiigin ol 
the rax s in the sun, .md to ckica'inmc- the' x.iliic* ol the 
c.xteinal sol.ir magnelK field riiisx.iliie whichisxerx 
small .ind ecjiial lo lo ’ g.iiiss. is cx.kiK th.it whnh 
I lound in nil I In anolhe-r method depending on the 
i.idi.il xelocilies ol the sol.ir pnamiicmcs n’cmded .it 
Meiidoi! ^ , 

The c.irth also emits thc'sc spc( lal tacli.itioiis 'The 
r.ulio-ac li\ e bodies m Us solul^c i ust <md m its .Utno- 
sphen- emit (c*, /j-, and wlmh lonne the atmo- 

sphe 1 u g.ise.s and ex|)lam paiiK the peimanc-iii (“ ol the- 
teriestrial cdec tru field Tn expl.im ihc^uhoh- lieM. it 
must be assumed th.it theie inter, liom tin- outsuk, 
ra\s which .in* x^'in ])enfli,i(ing e\en more* peiietr.it- 
mg than ,in\ known X#i.i\s Luilhei f il one ascends 
111 the .itmosphi‘1 c ' .is di^l Kohll oister who n.a hed .i 
height ol 1)000 mcj.n‘s llie number ol ions loimecl per 

' 1 1,111 lilimi (if .1 ii.i(nT !(',»'! Ik t.ir.' tlu ifti \. .(.li iii\ cl s, 1. ,1' I ' cii 
Oilclu i • 

•' \ r.iV'. .lit I oiislituic.l lik^ I hr -y-i .11 ' cl I i.Inini . \< . pt lli u III.' 1 illi i 
)i.i\( ,i nil .ilii liL‘(|u(’ni V 11 * iilli i X 1 i\K, .li . M I'd in till acli.lino i 
still nn all r liiqiicurv In tin ■- nil.' c\i\, i.n-' r.s. inhl. . iiIukI.^i i\ - 

As fci ,( (|).)siii\, Ol .iiic'l* ) 1 i\', iilii.li pl.i\ til iiM|w>il nil put 111 icmw- 

1)011 in (.;> ni'i il, lliri in ihsortnil .pu.KIv, .iiul iiicc. ciiU .i Uioil 

(list nil i' tioin till ir ci iLpii 

•' ( omt'hs )in his, i p i.S'j.S , Ml, PP nil “I'l M'''". m*'- . 

rs'c, p t)S, . IS', p nn, i<)ft , ns. p is 7 i. I'U- . <'v. p 51/. 
1P13, 171, p ,ist, a():u . 17J, PP pi'i ,iiul 70'). cm , i;s, p in, i<)jj 
S(i .llso " Ohsriv.atioiis dr l'|c hpsi tot.dr di ’ (Ci liltlii. i \ ill its, i.S.).j) 
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.sec'ond m a closed chamber is found to increa.se rapidly ; 
at (>000 metres it is eight times as great as at the surlacc 
of the earth The amount of this penetrating radia- 
tion therefore me leases tapidly witli altitude, Jt jiro- 
cccals probably Ironi the sim. dircc tlv or indirectly, or 
c\en from cosmic space*, but its exae t oiigiii has yet to 
be determ inc'cl • • 

Siic'b are the fust results , •ibt^ arc* extremely in- 
teresting, but*still \c*r\' m(om]ik‘t('. I'lie in\ estigation 
thus begun shcmld be iHiisiied with escr\ mc'ans at our 
disposal ■ 

II Rc-searc ill's c'unncc lc“d with the .itmospheies of 
vellow st.irs, c.inicd on .it .Mcnclon during n)2 2 w'ltb 
Burson. h.i\e led me to coiuIluIc tli.it in llu'se stars 
tlu'ie is an extic-mcU jicni'tiating X-racliation. c'mitted 
b\' the interioi ^lr<lta or the* luiclci ol the slar.s. These 
lesulls, which li.ixc* bc'c-n st.itcd xc*r> biicllx m former 
c oinmunic-.itions.o arc now gixc ii in detail 

'Ihc* sun, which .s .1 xcllow clw.iil star, shows, .is is 
known, 111 its integrated spectrum.” thicc groups of 
c.ilciiiiu lines- II,. lx,, IL, Ix.^ , II,. K, weak, but 
\'ci \' clistim I- which rcpnsc'iit, rcsjicc li\ eh', the lower, 
miclclle, and iippcT strat.i ol Us g.isc'oiis .itnios])here pr 
c liiomosplicic* Buisoii .incl I h.ixe cIiscovcTed these 
hues- III |).irti( ular, the line s I L. K.i. IJ.,. K3 in .several 
g/a;// st.ir'^ which .in* c'c|ii.di\ xellow. The\ have the 
pecyliaiitx th.it tin* lines, when (ompaiecl with the 
IK igbbouimg coiitinuoiis spc*ctnim, are stronger and 
widci lb. Ill 111 life •s|)c'c iriim ol the suii. 'I'lie middle 
ancl ui)per sti.it.i ol the* chiomosphere are more lumin- 
ous ancl miport.mt th.in the* c 01 tcs]-)onding sol.ir strata. 

.St.irs ot the two txpcs gi.tiil ancl clwart, have* at the 
siiil.iM', howcMt, tly* s.unc* (licmical (om{)osUion, the 
s.iiiu tv mpi r.Umc, 'and (lie* same surl.uc* bfiglitnes^. 
How Is the dilfercnc c m tlu* luminosities ot their atino- 
sphe-u s to be c‘xyl. lined *' 

'I he .Umosphenc* sti.'^t.i .up lepicsi^ntccl b_\ tlu* radia- 
tions II and 1 ^, w hu b. .IS is now known with c crtamly, 
.lie c'lniltcd 1 )\ the ionised .itom ol calciimi 11 , thcre- 
lori* we consider, m e.u b t\pc* ol st.ir, .1 tube normal 
to the suil.iie, li.uing unit c loss-scdion and extending 
Irom tlu sml.icc* to llu* oiitc'i limits ol tlu* alpiospberc, 
tlu* biiglilness ol e.u 11 siialiim in llu* tube will be 
piopoition.il, or .it Ic'ast » loscL lel.iled. to the mimher 
ol lolls loniud 111 it |)ei spioiui The niimbet ol loiis 
lormecl must then loic* jx* gff.itei m Uu* gi.int st.irs. 
Now one* ol tlu* |)ruu ip.il c.iiccs ot.ionis.ition ,ilri*ady 
pmiUcd idit is the iiUciisc emission ol elec iToils b}' the 

‘ llii'.itili i) c pi. ill iM\ #11111, i*\ . u pi II. ti itiii.4 \ I I'll Uicii mere 
pi 111 It iliMS 111 IM III. •) I 1\, cl I idi'im* llii li I, 1 ). I II , 111 ;.;. , 1 . (I hv 'Cme 

Mill. I Uiii It 11 I \oi It I r.liii 1 1 \ u il. (.1.1 It li^ net Ml b.in 

ill iil\ .piiit.d Infill ih" \.i\ p' III li itinu Xri'hiliim (ciiiint’ Item 

, \|l III d KClll, I S 

^111 I I r. . Clin 11 , 111' I dm, I. . led. , . 1 . , i cm In , on . e'oe de 1 . lir 
i luc'pln 1. . t .1' \ iiiilicii, p.ncdi.pn .1. .( ..iinin, (f joi W. i nnhis, 

I i,p I s 1 , i'i-'>. I'\ O' 1 indi. I l\i . In I. In . -Ill I’.itin.Kplu re il< , . 

K.*l Clin II'., Ill' i .1*. led. , ipii ciii 1. 111. in- , 111 ill lilt. , d( i Umc,pln re uue 

1 . scl. il (C.iwp/, \ mini,, i;., p po, I'l-'il K'^ini.lie, oir I’.itincpln-re 
#li,.tcili,, R. I .inn II,, in. . .!. 1 1 . cm In ,np(ii.iir( d iiiv iim l.]m , i tcile, 

I I . cilip ir 11 cii iu< ].^,(in il (I nil/'/. ^ ;,i»/i/'> 17-, p • 7 'l. m-’l), Ri'lieiiln, 

,in r itiiic pin I. 'll K . I'l'^iin 1' , d< , . 'ml. , .pn cut 1( , inoin , 1 idi.i- 

licff, I I li nnim.i'imli -'I. 1 1 i liicimi )>ln 1. .|m le ,.il. il (( uiii C>ft i ondii'!. 
1; ]i IM 1.)’^ l>i Ui 1 linin'. Hid lUll ciil 

niiivi.i ind I mil ml In (iiil'lmli ,li"tll\ "in lU i\ u ,i\U, Inpiitnul.il, 
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surface, produced, in the yellow stars, at a tempera- 
ture of about 6000^' {'. ; hut the ionisation from this 
cause is the ^ame in the two ty[)es of star. In order 
to explain the j^reater hrij^htness of the giant stars, it 
is necessary to suppose that they contain another source 
of ionisation which is peculiar to them, or more im- 
portant than it is in the dwarf stars. The pniK ipal 
supplementary ( ause apjiears to me to be a penetrating 
radiation emitted by the interior layers of the star , this 
radiation wrmld be stronger in giant stars, which have 
greater masses, and iher^dore higher^internal tempera- 
tures In an e.xaniple cited by Eddington Jthe tcmipera- 
ture at the centre reaches 4,650,000*^’ (' , the mass being 
only one and a half time^ that ol the sun. The wave- 
length of maximum ent-rg)' for a black body at this 
temperature is 6 A.U.— c'orresponding to an X-ray near 
the ultra-v iolet, and not very penetrating ; but, acrorcl- 
ing to the theory, the radiation e.\tends inia h lurther 
towards the very short wave-lengths, the penetration 
of which IS much greater; and the intensity of these 
extreme radiations increases with the temperature of 
the star. I'he emission of exceptionally penetr.iting 
radiations by giant stars is therefore admissible. Fur- 
ther, in the case ot giant stars whu h are m the phase 
of increasing temperature, the atoms are dissociatcxl, 
and their breaking-up is acTompanied by an intense 
emission ol a-, /i-, and y-iays. It should be remarked 
that recently certain rays of radium have been olv 
served, much more penetrating than any pieviously 
known, the source of which must be m the very nucleus 
of the atom. 

In the yellow stars, all these radiuti^ins, ol very high 
frec[uency and of great penetrating power, form, m 
reality, only a very siiiall part ot the total radiation ; 
but their remarkable electrical properties assign to them 
an important ri'ile in the electrical phenomena ol stellar 
atfnospheres it is not, how ever,* intended to asscit 
that the existence ol the radiations is proved, but it is 
very probable. As a matter of fact, we have a ver} 
imperfect knowledge of the pro^Tties'of the mateiial 
in the inteiior of a star near the surface and in the 
atmosphere ; and, as often happems m astronomy, the 
deductions rest on wide extrapolations In forming 
coiK'lusions, great care must be evercisc’d 

There has lieen a gre.it deal ot discussion on the 
n.iture ol 'the solar surt.ue In mv opinion, setting 
aside ev'erv thcor) <ind everv expl.in.ition, the solar 
surface is .1 sim[)lc‘ fait ol cxjK-ncni c* , it is ,i siirtaie 
of clisi ontinifft]^, with a c<icar-i ut bonnd.ir\ . sui h th.it 
the light emitted bj the mtcrifir is mudi moic' intense 
than that J!iven bv the exterior. I give the mime 
" .itrnosphere ” to .ill that is outside this suitai e 'Fhe 
word “suifaii,” howevc‘r^*.shoti^d not be understood 
strii’tlv m ys geometrical sense it iniphes, admilh, 
a rel.itiN'clv dun lumim us stratum wlinh, at our 
di.staniw from it, appears to have no thickness Tbe 
sol»r siictaVe has often been described .is .1 cloud, 
made u|-) ol incandescent licjiiid or solid p.irtnlc's It 
this were so^ m aK the yellow stars h.'uing tin- same*' 
temperature, wll^lher giant or pressure ot 
tlie gases at the surface should be the- same, but^it 
has been objected that we have no knowledge ot any 
matter which remAins hc|uic> at a temperature of* 
6000"" The attractive o[)tic aljlheory of Schmidt also 

’ \struphysual Journal, pp .;i4, rgWC 
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has been advocated : when thoroughly examined, liow- 
ever, it is found not to be applicable to the sun. Let 
us .say simply that, from a cause still imperfecitly 
understood, solar matter, probably gaseous, acquires 
suddenly, in a stratum called tlie surface y the emissive 
power of a solid body, and there are good reasons for 
believing that the pressure of tl^e gas m this stratum 
varies little from one yellow star to another, so long, 
as the temperature of the strata is the same.*^ These 
considerations support the idea of the veiA' penetrating 
emission postulated in the giant siars. 

III. These special rays, remarkable for their pene- 
tration and their electrical action, have been known 
or suspected only for a icw years ; but their importance 
is already declaring itself, and T think that they will 
furnish the key to several of the stiirnumerous enigmas 
presented by the celestial bodies. 

The matter of the sun, then, probably emits X-, 
iiltr.a-X-, and corpuscular rays, with an intensity which 
me reuses from the surtac e to the centre. In the spots, 
which are in general cavities, the emission is strongest 
m the centre, .and, because of its greater penetration, 
IS able to persist in spite of local .absoiption and the 
diminution of the ordinary light. SimiUuly, if the 
earth gives rise to a radiation of this kincl, its in- 
tensity should be greater at the poles than at the 
equator 

These radiations should be borne in mind especially 
in considering the nebulie -in particulai. the gaseous 
and planetary nebuke. A nebula with a .stellar nucleus 
mav be considered a'^a star the atmosphere of whii'h 
IS extraordinarily developed and contains speiaal gases, 
such as nebulium 'I'he conditions are then, on a very 
large scale, those of the yellow giant stars examined 
above, the atmosphei es of which are partic iilarly bright ; 
and tlie same c.iuses may be held to aixount for the 
luminosity in the nebulous atmosphere. Moreover, 
the nucleus, being ot the VVolf-Rayet tvpe, is one of 
the hottest stars it is coni'civable that the maximum 
emission takes plai'c, for the nudeiis in the X-region, 
and tor the nebul.i, jiroperly so called, in the visible 
region. The luminosity is prodiuecl by radiations of 
verv short wave-length, but with a haliitual tendency 
towards longer wave-lengths La^tlv, the nucleus may 
( ontain a large proportion ot r.idio-ai liv e bodies 'These 
ideas were put lorward in 1002, .ind Rusm ‘11 has recently 
developed similar hypothesi's.® ^ 

It .1 nebul.i 'h.is no nudeus. we may siqqiose that 
theg'* are r.idio-.u tivi* bodii's disseinin.ited m the space' 
whidi It ouupies Sindl.irlv, 111 the lower p.irt ot our 
atmosphcie, a considerable Iraition ot the 10ns lormecl 
j)Lr second is doe to the g.iseoiis emanations of radium 
and rhodium spnacl abro.icl in the an. If there were 
a greater piojiortion of radio-ai tive bodies, thi' gas 
might bei ome himinous. 

To sum uj), the penetrating ra'diations are interesting 
in the highest degree, and It is important that we 

* If thf pi(‘-.MiiL .It tlio <.if.i(( IS l.-s. III ih.j Hi.int aais, lli< .iver.iK'e 
deii^itc ot wliiili IS siM.ilI.i, < ( . 111 .. xjil.im )).irlly thc' stuiiifCi r lotiisalion 111 
tins, a.iis bv till vi-iv iiiUKsiiiiK lliiorv of .M N S.ili.i 1 liis theory disils 
with (If.its dll. to t< iii[)< r.itiin .done, ,niid the point of view is dillereiit. 
Ill .1 ewiil si ir I lie pn ^siin jinidient is tniJeiitly less skip, but tlie .iveiage 
prissiin in the iinddli str.uuni, .iiid espcii.illy in tin upper stmtum, m ly 
bi viiv III irlv till b.iiiie .IS in a dw.irl star It should he noted that th. 
ffioil.r propcrlion of the positive ions of (aliium in the upiM r .itmospheie 
may also b. expl.iiiied simply bv the repulsion due to tlie positive charge 
on till st.ir 

• ]>slandres, Complfs renJus, lu. PP nU and 14S6, 1903; Kiisyll, 
I’r.Ht.diiigs of the U S National Academy of Scieiues, s, No 10, p no 
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should study, immediately anti thoroughly as pos- 
sible, those whi(di are within our reach and are dis- 
closed by Kohlhorster’s experiment. The ionisation of 
gases in a sealed vessel has been measured in our 
atmosphere up to an altitflde of 9000 metres ; but it is 
necessary to repeat the experiment at several pliices on 
the earth, and to extend.it up to the greatest altitudes 
reiTched in exploring balloons. The undertaking, it is 
true, will be costly ; it devolves especially on the 


countries which have the greatest resources. 1 pio- 
posed, at the International Astronomical Congress^ 
which met at Rome in Maj last, that there •should he 
international co-operation for the complete study of 
the electrical phenomena id our atmosphere at great 
altitudes. The deteimmation of the exact origin of 
these penetrating radiations is one of the most im- 
portant problems confronting ptnsical astronomy at 
the present time. 


The Desensitising of Silver Bromide-Geiatin Plates 

By Dr. T. Si.ati-.r Price. 


I T is well known that the more sensitive a photo- 
graphic plate is, the greater tlie care that has to 
be tak^n with respeot to the actinic value of the light 
used in the dark room during the operation of develop- 
ment. The less the amount of light used, the more 
difficult it becomes to control the result ; and it is 
therefore not to he wondered at Buit attempts have 
been nfadc to modify the I'ourse of procedure in such j 
a way that tlie uxposed plate I'ould be developed in a 
fairly good light. During the last few \ears various 
so-called “ desensitisers ” have been put on the market ; 
when the exposed plate is either treated with a solution 
of these before development, or when some of the de- 
sensitiscr is added to the developer, the plate can 
safely be developed in a light which would otherwise 
give rise to very bad fogging. 

At tlie recent Dcuxi^me Congret de la Phiniie In- 
dustriellc, M. A. Seyewetz gave an interesting account 
of the subject, and his paper has been published in 
Chiinie el Industrie, 1922, 8, 308-31 1 
A. and L. Lumi^re and Seyewetz, in 1907, were tlie 
fir<*t to notice that a silver bromide-gel.itin plate 
becomes less sensitive when bathed m a solution of 
a developer such as diammo'phenol, quinol, or pyro- 
gallol. The loss in sensitivit) varied slightly in different 
regions of the spectrum, liut was most marked in the 
yellow and green. At a much later date, in 1920, 
Luppo-Cramer noticed that the desensitising ai tion 
was much increased when sulpiiite was omitted from 
tlie developing solution, that is, when the developer 
was used in such a condition that it readily oxidised in 
the air. After immersion for a minute m a 0-0^ per 
cent, solution il the developer the plate could he 
developed in yellow light without fogging Siiih a 
method of desensitisation was ^sunicient, howev#r. 
for orthochroniatic and *[iai3chromatic plates, and 
moreover, the solutions underwent lapid alteration in 
the absence of sulphite. * 

Desensitlsation only became a pradical pioposition 
when Luppo-Cran^cr, in ^921, disiovercd the pro- 
nounced desensitising aetjon of the a/inif d\e, Pheno- 
safranine, and also of oilier d\es belonging to the 
same class, on onjinary and panchromatn pl.ites 
Contrary to what one would at firsA suppose to be the 
case, these dyes do not owe their aCTion to fuiii lioiiing 
as colour si'reens ; solutions of Phenosafranine tiansmit 
red and violet light, and yet they desensitise plates ior 
these regions of the spectrum . Also, the violet safranmes 
desensitise just as do the red safranines, although their 
absorption spectra are vei^' different. These facts 
are very similar to those observed with sensitisers, and 
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Luppo-f'ramer has shown that fertain optical sensi- 
tisers for one haloid salt of silver may act as desensi- 
tisers for other salts For example, Kry^throsin, Rhod- 
aniine B, Pinachrome* and Ihnacyanol, which are the 
best sensitisers for chloiide and bromide of silver, 
w'hcn used in very dilute solutions (i • 20000) dimini.sh 
the sensitivity of siber lodide-gelatm plates from 
6 to 16 times ; Phenosalranme gives a reduction in 
.sensitivity of about 40 times 

Liimi^re and .Seyewetz h.i\e made investigations to 
see it there is any relation between the desensitising 
power of a substance and Us i hemical constitution. 
They ha\c found, with the safranines, that the* 
piesence of the characteristic jihena/.me grouping, 

• .N 

• • 

IS insulficient in itself, and that amino-groups sub- 
stituted in the benzene nmlei must also be present. 
Thus Neutral Red, whuh is a isurhoidme having the 
foimula , 

•N(Il(l).x 

NMe., (yi./ "Ayi..iMe.Nll2, 

has desensitising properties appioxinuitmg to those of 
Phenosafranine, whii h is 

Mb, (V.II./ 

.Satranmes in whuh one ot the .imino-groups has been 
eliminated, as in aposaftanme, or m which this group is 
replai ed b\ oxygen, as in thi' saliMUones, are notably 
less aitive as disi-nsitiseis 4 f both o^ the amino- 
griiups aie replai ed by 0 hr Oil, as m salranol, there is 
no longer any desensitising ai linn The ai ctylation of 
the amino-gilnip, or its dia/ntisation and cojuilation 
with a phenol, destrofs tbP^ desensitising jiroperties 
ol the salranine, while the repl.u ement b’^ ethyl ot 
the jihenyl groirp attached to the nitrogen has no 
eftcii 'I'lie Indulines, whii h are near cousins the 
satranmes, as also the tliia/ines and the oxit/mes, i^o 
not* ait as desensitisers. On the other hand, other* 
cfdouring matters whuh hate veiy ibfferei^t 'i onstitu- 
tions from that ol*%ilran4nc as, ior exan/^ile, picric ai id, 
Indian Yellow, C'hry soidme, eti ., are weak desensi- 
tisers , Aurantia (i . 1000) desensitises as actnely as 
Sftfraninc for the blue ray^, but is ru^iceably less aitive 
towards other parts ot the speitrum. 

It follows from the above that there does not seem 



NATURE 


850 


to be a definite relation between the constitution of 
the dye and its^ desensitising properties 'I'he eon- 
, ditions are' tlius very similar to those \\hi<h hold in 
the case of sensitisers 

The great drawback to the use ol Phenosafranine is 
its pronounced staining properties, it can onlv be 
removed from the gelatin film by firolongctl washing 
Konig has recently put on the- maikct .1 cl(^c^^ltl^er. 
Pinakryptol, which is claimed to be ,is ac tiv e <is PIkuo 
safranine,J)ut wIimIi neither stains gelatin, celluloid, 
nor tlie skin, althoi*gh it gi\i‘s a clee'p green solution. 

A satisfac tory explanation c>l the dese^isiti'iing ac tion 
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of these substaneTS is ^still wanting. Luppo-Craniei 
claims that the phenomencjn is connected with the 
formation of an oxidation product of the dye. Lummre 
and Sevewet/ have shown, however, that if an unex- 
posed plate IS bathc'd in a solution of Phenosafranine it 
recovers its original sensitivity alter being washed 
sutlicientlv long to remove the eulouring matter. It 
is probable, according to laimic^-rc and Sevewetz, that 
anv oxiehition product ol the dve would be adsorbed 
hv the srlver bromide and nert be removed b) washing, 
SC) that the recovery in sensiiiMiy would not be ex- 
jdicable on Luf)[)e)-{'iamet 's theoiy. 


Obituary. 


Puoi' (ll OKC.I s fa MOIM 

j\ T ('iKORtilvS T.lsMOIMv, jyolessoi ol ehe-niistiv 
at the I’olv tec linic School, Paris, w liose deatli 
at the age ol eighty-one has ]u^t been announced, was 
boin at 'ronnere in 1S41 lie entered the Polv technic 
School in i8s.S, and two ve.us later became A/eve 
inghiH'HY a\. the ha ole des Ponts et-t haiisseis He 
eatlv devoted himsc'lf to the' stndv ol c hcmisti v , and 
investigated the' c'onipouncls of sulphur and pho^pholu^. 
cine of which, the sescjuisulphide ol jrhosphorus is now 
largelv eniplou'd in the igniting composition ol the 
luciler match in jilace of ordmarv phosphonis 'I he 
substitution of this eomjround for phosphorus now 
compulsorv in most countiu's when- matches are- made' 
- has been .ittended with the most iHiielicial re'su'lts m 
the' industry, the " phossv piw " ch ihc' mate h-woikc'r. 
or necrosis of ti'C hic lal bonc's, being piactic.dlv a 
thing ol the' |).ist 

Lemoine .dso stuched the reciproc.il ti.msiormation 
of the two best-known .illotropcs of jrhosphoius |>\ 
beatingvknown weights ol i)hos|)hc»i us in < losecl ll.isk-^ .it 
140 . the tc m|)er.iture ol boiling sulphui.lot v. living 
lengths ol time', and scjiciMling the ])iochic ts b\ c .irbon 
c]isiil|diicle,he was able' to determine tlic' mllueiic c' ol time' 
.111(1 pressiiie on tiu' dirc'c tioii and extent ol the c Imiil'c 
lie showc'd 1h,U the extent ol the tr.*mslotmation is 
dc'tc'imincd 1)V the tension of the' v.ipoui <is in the c ase 
ol other phc'nomena ol v ol.it ihs.ition and (lls^o( lation 
In vacuo, the conveision ol 01dm. iiv into red phos- 
phoiiis becomes more .ind moic i.ipid .|^ the teiiipera- 
tuie Is r.iised The' i.ipiditv ol the ti.msformation 
v.iries with the amount ol phosphonis used At .mv 
given momfiij^ the lapic^tv deiiends not onlv upon the 
cju.intitv of ordinary phospltoriis i('ni.iining, but also 
upon the^lLiantity of led phosphonis .ihe.idv fotmc'd 
'I'lic' phenomenon is pre-enune ntlv onc' ol vf.pour tension 
and cli'})en(ls upon the c^i^racitf ol the vessel in which 
the tr.ui^fonnation winch is nevc'r lomjjlete- is 
effe'c ti'd r'a'se huts .ire now wc'll known and arc' 
unifo*ml\' .!( ted upon in thc' jihosjihonis incliistrv 
^ •t^iK-'^lidiis ol ( heniic al dv n.imic s h.icl alwavs .1 c ertain 
ineasuie of .itti.iction for I emoine. and .ilt hough he tv as 
not a pay.i( ul.ifly piolilic' contributor to ch('im(»l 
literature', iniifli of liis [lubl^hcd ^wRii'k is concerned 
with their mv estigatfon. One of the most irnpoAant 
of these' imquiries relates to the conditions ol e hemic al 
c'cjuilibnum of hvdnodic .mid Phis substance was 
chosen as suitable lor the stiidv of the general pheno- 
men.i of chemical ecjiiilibriuni tor the re'ason that the 
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( on^tltu(•nt ('Ic'inents ,irc monatomic ; thev comlvne.or 
dissoci.ite, without change ol volume (at the teinjvera- 
tiirc' ol tlu' experiment), .ind thi' thi'rm.il effec ts ol c cjin- 
bmation are vti v slight 'The .11111 of the investigation 
was to show th.it uncler giv en c onditions of teinpeiature 
.111(1 j)ic ssine, .1 mixture ol the two c onstituc'iit gases m 
givc'ii pro|)oitions will att.im sooner or l.iter a definite 
st.ite ol (heniical ecjuihbt nun in which onlv .1 certain 
jiroportion o! the' hvdnodic .Kiel |)ossible is actually 
loiincd, V. living with the tempei.itiiie. pressuic', and 
proportions ol the g.isc s picscnt, but alwavs the same 
' lor the' same conditions 'The conditions stiidic'd weic' 
heat. |)ic ssine, in.iss, the action ol porous bocliis. of 
oxvgin .ind ol light 'I'ht' m.iin lesiilts have long smc'e 
been me ot|)oiat('d into the gener.il theoiv ol I'heinical 
( h.mgc'. ,ind c .ill lor no dc t.iiled ac c oiint \t the time 
ol then public .ition they ccinstituted a notalvle .ind 
novel ( out 1 ibutioii to c he mic <d dv n.iinic s 

It h.is long been known ih.it mixed solutions of ferric 
( hloride <md ox. die acid arc' dec omposc'd bv light with 
the' evolution ol c.irbonic .u id (M.irch.ind. [odm), .md 
t hilt the' r.itc' ol de ( oinpos/t ion depends on the' int eiisitv 
ol t hc' h'_>ht be moinc' studied this i h.mgc with a v ic'vv' 
ol determining how l.ir it m.iv be m.idc' the' liasis ol .in 
.K tiiioine t ric method III' loiind tliat loi a given 
intcnsiiv. the evolution ol g.is is .it fiist imilorm, but 
th.it will'll about h.dl the' total (jii.intilv ol c.iibon 
dioxide h.is been c'volvcd, the r.ite of decomposition 
gtadii.dlv dmmiishcs 'I'hi' grc'.iter tiu' volume' ol the 
h(|m(I the' longei is the' time belote dec om|josition 
si. K kens When the two solutions .ire sepaiately 

ex|)ose'd to fight loi scvcr.il hours .md then mixi'd, 
decomposition t.iki's j)].i( c' more ra])i(ll\ th.in il the 
solutions had not bc'c-n iJie'vciotislv lUsol itc'd Dilution 
w itli vv.it el me I c'.ises t he c^li.mgc', due prob.iblv to hv dro- 
*lvsis ol the ItiiK chloride .\t ordm.'iiv tt'mper.ituies 
the' mixed solutions are laac tic'.dlv un.irieete'd m thi' 
d.irk On he.itmg. g.is begins to be evolv'ed at 50' 
.md mcie.isc % i.ipidh ni .iinount as the tempc'iature 
Uses 'f'hc' gener.d coiiise' il the c liange is, howe'V'ei, 
verv similai to tlie mlluenc'e c'xeicised bv light and is 
.illec ted app.irentlv' bv the* same eonditions. 

bemome oecasioLdly vvoiki'd at subjects ol oiganie 
c'liemistry, such as the naturei^of the paratiin hvdro- 
caibons and the dissociation of haloid compounds of 
olefines under the influence of lic'at and jiressure, but 
org.enic e hemistry had ev idently few attrac turns for him, 
and his work in this spec i d field was very limited and 
calls for no special comment. 
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Lemome, havin;^ served the Polyteehnie Srhool, m 
various rapacities, from i87i,Vas elected profc'^sor in 
1897. He succeeded Fricdel .is a memlier t)f the 
chemistrv section of the Academy of Si'ieiu es in 1809 
• • T* Thorim-; 

ITowvui) Fox 

Mr IlowAKiJ 1 m)X, of Falmouth, dierl on Xo\eml)er 
15, in his eii^lirtv -sixth }(\ir. In the interx.ils of a 
husv commercial and (oiisular winaa the film to 
which hr heloft^^ed were appointed Vmriu'an ('oumiIs 
by Georye 'Washmyton he contnlniti'd \ei\ larydv 
to our knowledge ot the natural history ol Iik natue 
county, ('ornwall, es()e(iall\ in the domain ol yeoloy\ 
The record ol his woTk is to he loiin<l m m.ui\ papers 
puhh'^u'd 1 )\ the ko\al Ge-oloyKal Soiietc ol t'oinw.dl, 
ol which he was president diiriny the \e.us ,md 

1804, the GeoloyKal So< iet\ ot London, the al 

and othei s( lentifh lusiiiulions and )ouinals 
We can onl\ refer to ,i few of his moie iinpoitant 
dis('o\^'nes * 

Mr Fox tr.K'cfl tliy distribution ot the Kadiol.iri.m 
(Godrlen 1 till) lle’ds ot the Lowei ('iilm Sia les ihiouyhoiit 
the west ol I'hiyland ; and. m i ollahoialioii w ith the late 
Dr. G ) llinde. stiidieil the diaraMias ol these' roi ks | 
and ot tlieii radiol.in.i Me .dso disioee'ied the r.idio- 
laiian cheits ot Mulhon Fland. whuh heloiiy to a 
mm h lower yeoloyiial hon/un \inoiiy othei lo^^iK 
found 1)\ lum is the imtahle l^ietotoiuis iiinit'., ]u-oh- 
ahh allied to the ptempods omininy m the supposed 
Lo\M‘t Dcuiniaii io( ks ol hidiulfiaii Steps, iioitli ol 
Ne'W([Uav, the c'ouiiyer st.iyes ol wlmh .lie somc- 
tiiiics preseiwed 111 sm li a w.iy as (losely to resimhle 
yr.iptolites He also puldished .ui omits ol otlu'i 
Coinish tossils, rel\my on the help ol spee lalists lor 
t!i*eir di teTinination and di m ipition 

Ihit Ml h'ox's mtercsl w^s h\ no me, ins (onfimd 
to the lossilikious rocks lie studied the lyiuoiis 
and inet.imoi iihii rot ks ol the Li/aid pi'ninad.i .uid 
made lumselt lamih.ir with e\tr\ nook .iiid toimr j 
ol that rot k hound toak \)\ map|)my .1 small 1 
portion ol the slopiiiy hue ol ,1 ilill on .1 st .ile mm h j 
laiyer th.m tli.it ol aii\ published map, he pio\ed nm- j 
(lusi\’i'l\ th.it the serpentine .md hoinhh nde-st hist | 
h.id been mtnii,itel\ mteiioldid. .md. b\ obMiw.i j 
lions on .tiiotht^' poition ol tin 1 o.ist ist.ibh^lud lht‘ 1 
fait th.it I ertam 101 ks, .ipp.nintl) beloiiymy to the i 
“Granulitii Sfiies,” were mtiusue m the suiioundiny ' 
si'hists He .ilso made tl^e niij^irt.mt dis(o\er\ llT.it 
the M.ui of War links, olf >a/.iid lle.id, .iie m.iinh 
tormed of a lorruy.ited lyiieoiis eiieiss. lyiite dilleunt, 
ttom ,in\ rock oiiurimy on the m.iml.ind 

In iielroloyy .md iiimejaloyv. .is m p.ii.eontoloy) . 
Air box a\ ailed Inmsell ot the lulp ol s^Hii.ilists and 
all those who were thus ♦irouyht into peison.il lont.ut 
with him were i .ipti\ .ited*b\ Ills yem.dit) .ind stimu- 
lated b\ his entluisfasm, 

V 

Loki) stjiiai'V, F.R.S, 

(‘HXKia'S Douorts kKirvai) H.wmun - Tr \( v 
fourth baron Sudele\ . whose de.ith on Dei eiiibei 0, 
in his eiyht\ -third \eai, will be royretled m many 
circles, was elected a fellow of the Ro\al .Societ} in 
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18.S.S, m lecoynitioii ol his sei\ices to siience as ih.iir- 
nian ot the british ('onlmls^Ion to the IMeitiu.il 
Exhibition .it \'ienna m 1.8.84 Of •late umis. Luid 
Sudele\ peisis(intl\ .nhoi.ited m the House ol Loids 
and m the Pres-, the im le.ised use of our imisi'ums and 
|)i( ture-y.lllelu■^ loi the ulm.ition .md reire.ilion (in 
the hiyhest seh^e) ol the publu In ii)io. stunk b\ 
till' \.ilue ol a demon ai.itoi eny.iyed b\ the .St lein e 
(’ommiIlee.it the [.tp.ino Mulish l''.\hibil 1011, he myed 
th.it simil.ir yuide-lei tiiii 1 S should f^e .itl.iihed to 0111 
n.ition.d museums The X.itm.il lliston M^^eunl w.is 
the fiisl to .Illicit (he sueyistiou, ,md now, th.mks to 
Fold Sudelev’s mitnin" iltoits all the liiyei |)ubhc 
museums h.i\e one or iiime ot thise |)opul.ii .id]imi ts 
Next he .utl\el\ piomotid (he ^iiodiu tioii .md s.ile ol 
|)i(tuu‘ pos|(.nds b\ Go\(iniiienl miisiimis Lastb . 
.Is shown b\ Ills .irtule m Ihe \ nu'ltcnlli ('riitiov lor 
Ol (ober. he was |)iep.ii me to mo\e toi the appomtmeiil 
ol ,1 Ko\.d CommissKrn to loiisider the beltei workmy 
ol the iiiiiseums ol this i oiiiitix 


Mr IIi'RiUR'i \\()oi)\iiii MimI'R, who died on 
Ddimbi'i t w.is one ol tlm pionu is ol ( le( tin liylitniy 
III this (oimti\ III 1.8, 8() hi w.is .ippomti'd to .issist 
( lompton .md (o m woikiiiy out the s\s 1 em of 
cleitiu liyht distiibution m llu West !•'nd ol London 
} wlmh th(\ h.id sm<esslull\ nist.illid m \’ienn.i My 
I iSoo It w.is*(\ident th.it si.vtioiis i enti.ilK situated in 
I popii^Mis distiuts wen unsuil.ibk' to imxt .1 yrowmy 
di ni.md .md Millei llurelon di slum d .md ( .11 ried out 
till powir st.ition at \\ ood l.me wlmh supplies (he 
Kinsinytoii .md Kmyhlsbi idee ('omp.m\ .md the 
Noitniy Hill Co He w.is engineer ,md m.m.iyer ol 
the Ixeiismuloii Co . tin st.ition lune.ith the .\lbirt 
I hill Is .m ( \( i lleiU e^'?miple ol .111 .ici imiul.itoi st.ition. 
He sei\ed on scnumI c oimnit 1 1 es ol the Intern, ition.il 
!■ lei hotel him al ( omnussion .imriiis (hoioiiyh know- 
ledye ol eli i ( 1 ot(« him ^1 subjnts made him .1 most 
iisi till im iiibi 1 ol the edit me 1 ommilfec ol the Mi itJsh 
I'nymeeimy .Stmid.iids ,\sso( i.itioii 


hill ('ht'iiukci ol \o\embei 24 .iniioum'es 

till death on No\ i iiiber 20 ol I'lol Aiiyiist ! lorsi m.iiiii, 
.It till .ieeol(iyht\ Piol I loistm.iim W.IS the fiist to 
show the .ipphi .ibiht\ ol till l.iwsot thermod\ n.imics 
to (henmal piobleiiis. his liis<t p.ipi r oy This siibjeit 
beiiiy published ill the m ^i.Sbi) Ills other 

work was maiuh m this diieition, .md w.is«i om ei ned 
with |)iobleit)s ol dissouation, the determination ol 
N.ipom densities .md xTipouT.prtssuies spi i itu he.its, 
.md he.its ol iea;tion He w.is tlnreloie l^i [iioiieer 
m ,i bi .inch of ph\ sn .d i hemist 1 \ wlmh h.is siiu e been 
de\»lojjed paitiiiilail} b\ \.m t Holl .md Neiiistf I'or 
some \e.irs llorstiii.inn w.is prolessor enlerMus «l^ 
ihnaretii al ( hemisliw m the CnneisitN ol Heidelbery 


Uk le.irn from .S’</c;/ic with nimh reyret ol the 
(jealh, on NoM-mber I, oUh P W illson. eiiu ritub 
jirolessor ol astiononn at ll.in.ird lhii\ersit\, at the 
aye of sixty-nine \e.irs 
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Current Topics and Events. 


IJkoadc/V^i iN(i%as now been earned on for some 
tinn* at tlie '['lafford Park works of the Mctropolitan- 
Vickers Elec tncal ('o , l.td , on behalf of the British 
Broadcastirifj; Company, and on December is, repie- 
sentatu'cs of the Press were invited to iijspect the* 
ecpiipment of the station and to listen to a shoit, 
typical broadcastmg programme I'lie present ar- 
rangemeny, arc oi a somewhat tempoiary nature, 
made with the vi*w iif gaining experience, and it 
IS expected in course of time to impiiove both the 
tcclmi(|iie of transmission and reception, and the 
quality of the progranvnes In a shoit address, Mr 
A P M Fleming ex'jiressed his view that wireless 
telephony has an important future' as an educational 
and social featuie of daily life, and lu‘ hoped that the 
public would TUit take the present transmissions as 
the best the Broadcasting Company expec tcsl to be 
able to give them Rc'scsirch is bcmig (ariic'd on 
actively to improve the' faithfulness of rc'prodiK tiori 
of music and speech It has been found necessary 
to select carefully the kind of voice which is best 
suited to the vagaries of the microphone, and it was 
foreshadow'ed thaf a spc'cial wnreless studio tcchiiKpic' 
will have to be developed, for which special training 
of the performers will be recpiireci There is no doubt 
that the transmission of some items Icmvcs much to 
be desired, but if a microplioiie oi a substitute for it 
could be devfdojicd, hav'ing no pre|udice foi'any 
particular sound, a considerable inijirovenient would 
be effected T'm simplest sounds, such .is m solo 
pieces, give tlu* best results, and it would seem that 
when a number of voices or iiistruim'nts are opeiating 
simultaneously, the miciophone is not able to diMl 
fiiithfullj^ witli the various ^sound«s 

Tiiic annual exhibition of scieiitilic appar.itus oigan- 
isecl by the Physual Societv of London .ind the 
Optical Society will be hehJ on ^Vednesd.iy and 
Thursday, Janiiaiy 3 and 3, from 5 to (> 1* n and 
from 7 to 10 1' M , at the Imperial ('ollege of Sckukc, 
South Kensington Mr \V (himbh' will lecture on 
“ Reproduction of Colour by PhotogiajiliK Processes ” 
at 4 1’ vq on januaiv ] and at S i> m on Jamiarv 4 . 
Prof I' Cl Coker will lecture on “ Recent Photo- 
Elaslu. Rescan lu's on ICngineeiing Problems" at 
.S CM on Januaiv 3 and at | 1* m on J.imiaiy } All 
the lectures will be ilhis^r.ite^l by expeiimeiits Mon- 
than fifty firms aa- exhibiting apparatus rind a number 
of expi-nmental dcinonstiations have been aiianged 
Invitritioiis to attend the^cxhijntion Imvo been given 
to the Institution of Eli'ctrical b'ngmeeis, the In- 
stitution ^of MechanK al Fngineeis^ the Chemical 
Societv, tl.e b'aradav Soeietv, the Wireless Society of 
London, .ind the Rontgen Soi lelv MemlH-rs of t'nesi' 
t,(Kietii's slionld apply to the secretary of the* society 
to which' the) biilong for admission tickets Otheis 
interested ^hoiild .i])ply direct to !■' E Smith, 
hon secietary of the Physical Society, Admirtrlty 
Research Laboratory, iVddington, Middlesex 

A jouKNKV, of *more tlnifi seven thousand milec 
from Peking to India was completed early in December 
whei\ General Sir George Pereira arrived at Calcutta. 
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The Times gives some details of his route. Leaving 
Peking nearly two years ago, Sir G. Pereira went 
by rail to Taiyifen. From thiwe he made for Hoyang, 
crossing the Hoang-ho, and reached Sianfu, the 
ancient Chinese capital in the Wei valley The 
rmitc was thence across the Tsinling mountains 
to Chengtu, in the Szechwan basin, and up the valley 
of the Mm into the Kansu province. Passing 
through Sinmgfu and Tcnkar, Sir G. Pereira entered 
Tibet on a little known route. The track lay at 
an altitude of about 12.000 ft through an arid 
country in which supplies were .scanty and the 
weather (onditions somew'hat trying The Yangtse 
was ciosseil at (hergundo and eventually Lhasa was 
reached in October. From Lhasa to Darjeeling a 
fairly well known route was followed One of the 
most interesting facts mentioned in the Times 
article relates to the so called Amnemaclnn range 
in the bend of the Hoang iiver in north-eastern 
Tibet This is a solit.iry snow-capped mountain 
and not a range Its height has' not been measured, 
but Sir G Pereira suggests that it may jirove to 
be the highest mountain m the world. About half 
the entire journey was done on foot, and even in 
the most brigand - infested regions the travellers 
w'ere ncvci attacked 

'rm., .Munro lecturi's m anthropology and pie- 
histoiic archaeology for 1922 in the University of 
b'dmbuigh have been delivered in November and 
Dei ember b\' Piof R A S Macahster, of University 
Colh'ge, Dublin, on the sub|ect of " Rock Carvings 
and Insciibed Symbols of tlie Ni'ohthii and Bronze 
Ages ’’ Stalling with certain Siianish stones present- 
ing hiK'.ir devices that could b(' proved to be ch'gener- 
.itc' copies of the human ligiire and other concrete 
objc'cts. Prof Mai'alistei developed the thesis that an 
exjilan.ition of this kind would account for the enig- 
matical devices, such as concentric rings, found so 
often in (ireat Biitaiii and lieland on c'xjiosed rock 
faces, standing stones, and slabs built into dolmens 
.111(1 chamberc'd cairns Ifritish monumc'iits were 
brought into rel.ition witli similar objects 111 w idci 
.irc h.cological aic'.is , by the cxtencicd use of the 
c omparativ e ■method, much light lias fjeen thrown on 
svmboK and devices the nu-aningsof which have' been 
the* subject of mi'ch vague^ conjecture The female 
ligiiie c ai \ ed in some Liciich lU'ohthu loinl) chambers 
as a goddess, of dcvith, .ind rc'presentations of lu'r, 
winch might degeiiei.ite till only two eyes or even a 
single' onc' remanied. can , be lecognised on stones 
lornnng jiart c)f funeieal stiuctuies i.i our own islands. 
Such structuics, as lush folk-lore bears witness, were 
visited for siqierstitious puiposcs by the living, and 
the cu}) marks common on the stones forming them 
were mtendc'd for gcal 01 simulated libations olfciecl 
to the spirits of the place ,, Such cup marks on 
exposed rock faces in the ojicn might be explained 
on the hypothesis tluit religious sanctuaries of 
pcrrshablc materials had once existed 111 their vicinity. 
The .same system of interpretation was applied to 
other marks and devices of a similar 1 md 
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Ihe application of cii^'ciTic principles to the im- 
provement of the human i.icc is (llsllls^cd bv J)r 
J Cr Aclami m an addiess before the Inteinatioiial 
Kngenios Congress iiiftNew Voik, ^nbhslied in the 
hugnnc'i J\rvicw for October 10^*2 Di* ^Vdaiiii 
points out that eugi'inc ineasnii's hitherto suggested 
yr adopted )ia\e bei'ii chiei]\' neg.itive m th.iiactei, 
aiming at preventing a progri'ssue im uaise in tlie 
number of defN tivcs m the po[ni].ition lb' ad v ot ates 
an imporfant nieasm*' of pnufual jiositue (Migmiic 
value, w Inch The Ivngc'nu s I'.dmation So( it‘t\ would do 
W (>11 to considei senonslv Dr Adanu’s suggestion 
aiises out of his expeiieiu I'asa nu'inbei of these uMitific 
committee of the Ad\isor\ toiuKil ot (he Ministix 
of National Seivne <lining tlu' wai — a coinniittee 
uhuili anal\sed the ph\sieal s(.,tr of the manhood 
of Hiitain (luring the last ve.ii of tlu' war, (.“\<iniiuing 
the records of iieaily two and ,t halt million men 
Jhat a* high percc'iitagc' m many iiidusliial aieas 
wtTe toiiiid to be phvsUcdh’ ynfit is well Known 
Ihe^miment servKcs of Anu'iKan jisu.hologists in 
applying m1clhgen(*i' tests siucesstullv to Xnunuan 
reiruits are now also w idely 1 ei (jgniseil Di. \<lann’s 
suggestion is fused upon tlic'se two lesults |( is, 
that eiigenists organise (.eiities thioughout the 
countiy wh('ti‘ \onng ])ersons of (ughteeii tould be 
gn'cn soluntaiy b'sis of ph\su.d hlness and udelh- 
genc(', the lists of those w ho at tain standaid \ lumig 
published In this wa\ <i tine aiistocracv of mental 
and ph\sical fitness would aiisi^whuh would be ot 
tlio utmost \ahic to the nation 

Tx the second of his Cludwick public lec tines (»n 
" Ki'lative V.dues in I’nolie Ile.ilth,” d.'lucied on 
Detembc'r 14, Sir AiLlmr Nc'wsholmc' lefeired to the 
relatu e weight ot 11101 talifr' ot diften nt diseases 
in lelation to their degrefe of prev ('iitibihty Ih' 
stafc'cl tii.it tiibeic nlosis Lauscsl ten deaths foi cwiny 
lliii'C' due to Ihe acute notifiable discuses 'J'libc'i- 
eulosis is a too little' lerognised c.inse of death in 
childhood, and its jircweiifion is an c'ssential pait 
of child wc'llaie work, the fouiidatioii of <ill jnibhc 
he.ilth work 'Ihe anioniit spc'iit on imblu hc.iith 
in largci luiglish and Aniera'an towns a\eiag('s about 
3s p( r (dpitd per annnm, 01 in luigland, Itom | fo 
8 ])er ecmt or the' tot.il latcs collected pi > (apiia 
Sii Aithur Newsliolmc' is ot opinion that tlic' gn.itest 
and cpnckest leturii 111 hc-alth ^ir iiioiic > c'\])eiide4 - 
outside till' orciinai V saniratiyii ot a (it\ -ism lespc-c t 
of woilv cm niati'inil\ and child welfare, .nid on the' 
prevention and treat ment of tube 11 ulosr^and xc'iiercaT 
diseases 

• 

A ( ONT' ICKI.NC 1* on Indiistiial hiiel^will be held 
nc'xt sjiiing in I’aiis iiiTdei the- patimiage of M l,e 
droccpier. Minister ot Ihibhc Woiks, and with tiu' 
support ot the ‘h?cic''1i‘ d’luicouiagemenl pour riii- 
dustiie N.itionalc'. 'Ihe pioposfii agenda include 
discussions on the' asfiy of \arioiis fiic-ls, ink's loi 
tc'stmg boilets, piodmers, and furnaces, stand^ird 
methods of making nieasurenic'iits rc'cpiiic'd m con- 
trolling the use c>t fuel, construction ot turnacc's. use 
of piiUeiised tnel and cM low giade tiic'ls Any 
commiiiiKutionS coiic'eriiing the conference should 
be addressed .to the Piesident de la Commission 
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d’Dtilisation dii Combustible, Mmist^rc' des I'l.icaiix 
f’ublics, 2 |0 houlexaid Saint -Cernuftn, P.iws. Notu c's 
and repoi ts c oiicc'i niiig f he c onic'ience will be pnbhshc'd 
in Chalcm ct Iiu/k'^/iu 

Aicokiun*, fo .1 staleiiu'iit ill the' Mt troi I'ldf^u 11/ 
foi No\ c mbc'i , dail\ wc'athei charts of the 
Ncirthc'in Ih'iiusphcie au* now being ])iep,iie(l b\ 
the Mc'tc'oiologic al Office- e.u h (la'\- 1 he- (halts aic- 

exhibited 111 a gioiind liooi wmdow im flu- An 
Mmistiy, l\mgsw,i\. and show Paioinc'tiic pic-ssuic' 
and wind loi an aic.i (ciccimg roiigliK the' tempeiatc- 
/(UK- tioin the I'acilu coast of Xu'eiua m the- wc'st 
to the- western booleis of \s»i in the e.ist In an 
adjoining position, .if the \n Minisli\, a laigc- bkick- 
bo.iid map c>l wc'alhei condilioiis ni noilhwest 
Juiiojie is shown ^'1 he-.e iiiajis gi\mg the- c-xistmg 
weather conditions o\(i such a large .iic'a of thc- 
c'arth's smface will doiilitkss ,iid in the nnpicnc'- 
nient c.f wc-.ithc-r loiecasimg 

Xo 2| of the Kepiint .md (iicnlar Sc-iies of the- 
N.itioiial Kc'se.in h ( oiim il, Washington, which has 
been ic'cened, is a pamphlef b\ (' | West and II 

(Iilnian dealing with " Oi ganomagiiesiimi t onipoiinds 
in S\ntheli' (heniis|i\ " It contains a bibliograjiliv 
of 1183 p.ipeis, as well as an c-\h,iusti\ c; indc'X 
Monogra[)hs of this Ixpearc \ci\ useful to incc'stiga- 
tois, and Ihc- \a1ioual Ke-watcli ( oum il m Amc-nca 
IS lifting \aliiable woik in aii.iiignig for their publica- 
tion Ihc- l\’c-sc'ai( h I nfo! niiition Seivic’e of the' 
('oiiiic il Is prepaic'd to siippb' iiiloi Illation about 
scic-nfit'ic nic'thods and lesults, and their applications 
111 c-nginc-c'img, indusli\, and education No cliaige 
is made- for lephes to incinii k s w liic h do not nec^essitate 
a .spc-cial se.irch foi/mloi ma f ion (then' are ijxtensiv; 
file's alri'.ich' .isscnibled) , (hose rc'iinc'sts lor d.ita 
which would necessitate- the' e\])enclitiirc' of a con- 
sidc'iabk' time- ftu acciimiil.ition an- .ic knowledged, 
with an estimate of the- cost 'nu- Sc-imk- has a 
stall of speciafists, .md is m tone h with cuirent scic'ii- 
(ific woi k of .dl kinds It is ( le.ir th.it such ,in 01 gaii- 
isalion miisL be of \('r\ gic-.if sc-rMcc- to iin c-stigators 
in the Cnifc'd Sfatc-s, .md fhc' Sc leiitilic and Industrial 
Kh'sc-.itch I )('p.ii tmc-nl m this c (umtr\ iiiighr consider 
the' loi ni.ition of a sinul.ir org.inis.itioii in this country. 

'till Mann Juvenile Lectures of the J^y^al Society 
of Arts will b('dc'h\ c-rc'd cyi W c*liiesdavs,*J anu.ary 3 and 
ID, by Mr ( Iv Darling, who will %akc' as his subjc'ct 

Ihe S()ec^iuni, its (oloiiis, Linc's, .met in\isible 
Parts, .mil some ol^its Jndustii.il Applications” 
Admission IS b\ tic ket oiilv • 

• • 

I'm Doiset h'leld ( Inl) is olic-img the' Ci'cil medal 

.lUt^ pii/c' of 10/ loi the best p.iper on ” kecent 
Ad\ .1111 C'S in Che inislrv .is .ii»ph('d to \giic iiAufc', wkh 
s])(-ci,il ic-tc'ic-nc i- to Dot-a-t ( onditions ” d he- coiii- 
f^etition is open fo pc-isoiis .iged ii'-fw c'('n,i 7 and 33, 
eill^ei bom in iTofsc-i, ftr lesidciit in fli.it ionnl\- for 
one \c'.n bc-twec'ii M.iy 1021 .md Kiij l-iiifher 
partic'iil.iis iii.n be obt.mic-d fioi^i Mr II Pounc y, 
Wildland P>.mk ('h.md)i m* Douhc-^tc-i 

Dr H. a Iforsiors, of' the Pni\eisit\- of (da%U)w, 
has III the pic'ss, tor public. iVon by Mc-ssm Longmans 


i 



NATURE 


S54 

and Co., “ fj'flit and Colour,” a book inleiided for : 
the Kcncra^ and dealing in a iwpular way 

• with the distoverv of the spectrum, the nature of 
light, the I'aiisteiii dellection of light, the qutintuui, 
invisibk' rays, spectrosc.opy and the constituluni of 
thi' atom, the jniniary colouis, eolortr bhudness, ' 
colour photogiajihy, artilnial illumination, plioto- 
( henustry, pliototlieiapy, and tlu‘ ])syc liology of coloiii 
Another book in tye same piiblislu-rs’ aunoniuement 
hsi IS ” Gfls Alanuku ture,” l)v Hi \V IJ J)a\idson, 
in whicli th(* subjects of gas <'n*gme(^img and g.is 
sujiply are fully dealt ’apli from the chemual stand- 
jiomt 1 he bo(jk aims at meeting the dein.uid of the 
gas engiiu'er for a m(c*e mtiin.de ae(|naintance with 
th(‘ chemistiy .md ])h\si(al cheimstiy of gases than 
he may already yiossess, and is inteiuk'd as a text- 
book for the young student of g<y> engmeeting 

line fust part of AIc'ssis Wheldon and \V('sle\^ s 
illustiated (.Uidogiu' of reccuit jniuhases of raie 
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books now offered for sale, which is issued this month, 
is remarkable for the number of rare and interesting 
books on herbal and garden literature which it con- 
tains There Are aiso ooofts on early nnalicine, 
biros, .shells, and other subjects, which arc, in many 
cases, fully' illustiated The transcription of the 
titles has bc(‘n very canTiilly'^ done and the biblKS- 
graphic details will be of value to lovers of books, 
'flu* follcctioii (ontains a first edition of Peregrmus 
” I)(‘ Alagnete ” oublislu'd m I53<S and also the first 
hhighsh edition of Ilaivey's account of his discovery 
of the ciu Illation of the blood, with the title ” Ana- 
tomual e.vicises conceining the motion of the heart 
and blood” In addition, the collection ( ontains 
fust editions of jenner’s accounts ot his discovery 
ot vaccination, in regaid to which it is said that he 
w.is advised not to imblish them m the Philosophical 
'fninsactions lest they should injure his rejuitation 
as .iiithor of a fxijicr, alieady jnildished ’ therein, 
oil the ( U( koo 


Our Astronomical Column. 


*PFi.Mivirv .\N'I) Si>\(i.- 'Ih«‘ ])ish 
Nc’dH'il of November 22 contains an aitule on the 
subjc'ct by Kc'c 11 \" (dll, S J It is intended for 
gmicral readers, and oyiens with an explanation of 
the reasons for the introduction ot time as a hfiiith 
dimension from this the' author goes on to consider 
the natuie ot spac e, ,ind comments* (fti the ditlicult v ot 
('omening th.it .1 nu're cmiiuin can be modilied by 
adja< ent matter, and also how' m.itti'i could c'xcut 
its inllucnce o\er ic-mole imdtcr <ic ross a \a<uum 
without iinoKmg ''.utioii .it .1 distauci' ” winch 
f^instein^ ic’jects lb' then i|uo(*t's haiisti'in’s ‘‘Side- 
lights on Rel.itic It an I’.nghsh tr.uisl.ii ion ol two 
Icctuies dc'Iueied *m kuo and lojr Mane ol 
Kinstcin's lolloweis ni baigland h.qc' bec'it inclined 
to abandon tlu' ^c one c'ption the' .elhc-r, but he* 
Inmsc’lt states ” .iccordmg to the muic'i.il thcoiy 
of relatix ily, sjiac 0 is c-ndow ed w ith phy sical cpialit u's , 
in this sense, therc’foie, tluie c'Msts an dhci 
Sfi.u e witlioiit etlu'r is nnthmk.ible then' 

would be no jiropagation ol light P>ut it m.iv 

not be tli4)uglit of as . consisting of jxn is w Inch m.i v 
be tiacked through time” It is use iul to diiect 
.ittention to tins cleat statc-ment ol h'lnstein's \ lew , 
and it would helj) mattc'is if Ihobc who lejc-cl the 
lether c oiicf-ji^ion were* to indicate how’ they sui - 
mount the c.lilliculhes that ait' ponitc'd out 
• 

Till Mass and Monox car (OficKiovNi — 

'J'his interesting triple ^steii was disccnc-ivd bv 
Sir W Jfc-r.schel m 17S j. is of magnitude 5, 1 ’ c)-g. 
(' 10-8 'ihe ciistan<'“ /\P is 83" anck J>(' is All 
three have the great jmciper motion of 4" jier annum 
in position -angle 213’. Piof C, Abelti makef. a 
stately •t •the syslem in vol jo of the JToceedings 
5 f the Academia dei Tancei. lie adojits the jiarallfix; 
o"-2io, w'hich innkes the absolute magnitudes h 2f. 
II I, 123 • U<|mg Ifoojittlo'.'^ eleine^its, which give 
a jieriod 180 years to J 3 (d the massrs m teims of ihe 
Sun arc founcl to be B -o-2(), C -o-i?. C is the least 
massive star yc>t, mcxisurcd , tins position was 
previously held by the coiTipanion (jf Kruger Oo; 
mass o-ic). B is a very anomalous star, since it 
appears to be of spectral typo A in spite of its small 
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liiminosily , lecent jihotographs at the Ivii k Ob- 
scTvatoiv mdic.ite th.ii (' is ol type Me/, with the H/j 
hiu' bright 

fhc' velocity of the systc'in .it right angles to the* 
Imc' ol siglil IS 88 kill /sec 

It IS ol inteic'st to conijiare Ibis syslem wuth <t 
('orona*. .iKo m\ c*slig,itc'd by Prof Abetti 'I'he 
combincjcl m.iss is hc-rc- 37 tmic-s that of the Sun 
d hc‘ c'videm'c' .is to lelalivc' masses is c outradiclory , 
he jnov isionally .issigns c-iyu.d masses, and di'duces 
lor the' dc'nsilic's 0 3; and o (fi in terms of the Suo, 
'I he' spec li.d t\ pes of both ai e hp 

iMsikinriroN or 8.1 \i<s or s wn, Sui.c 1 u \l ('iass, 
---'riu' study of tlu' distribution ol st.irs ot similar 
sjieeti.i IS veiy iin])oi t.nd, csyiecially if it li'.ids to 
some' dehnite |,iw leg.udmg their gronjung with 
rcgaid lo I he- (fd.ixv '1 he* spc'c lal case' of the' 13 - 
l\p»' stais It disciissc'd m .1 lecc'iit circular (No 2^)) 
ol the' ll.iiv.nd ('ollc'gi' (_)l)sei v.itory', b\' Dr H. 
vSli.iplev and Miss A ) ( aiiiion It w.is thought at 
fitsl that vc'i'v' lew 15-1 vyie -tais, famlei than the 
sevc'iilli magniludt', evisli'd, and th.if these formed 
cpiile .1 lo( aUsysb'in '1 lu' authors Imd that, while 
fhc' foimer does not now hold good, the biiglit B 
sl.fts do mdu atc' tlu' ^xisteiic c' of a local star clmul 
'Ihc' resulls of the' clisc^nsslon are pi ittc'd m four 
ligurc's showing the' g.ilactic distribution of the stars, 
the hgmes Ui mg couHiied to st.irs bnghtc'i th.in 
3 2b magnitude, st.irs bc'twcen maguitiidc's ^db ,ind 
(i 23, between magnitiuh's i^2() ami 7-23, ami finally 
betwec'u magiutiules 7-23 and 8 23 I'he rc'siilt of 
the investigatVm cleaily shen^s that the famtc'r the' 
B stars aic the more they; aie situated along the 
galactic c'c|uatc‘jr Gmte a considerable number of 
stars aie used foi e;u h figure', namely 341), 3(57, 3b4, 
ami yrci horminf median galactic latitudes for 
each thuty degrees of longilivle the highest values 
in each figure are - [3^''3, - I3"'0, -it"' 3, and 

- 3 ’-3 .More than c)o pei cent, of the fainter B 
stars arc within ten degrees of the galactic e(|uator. 
A table is given showing all known B stars to the 
apparent magnitude 8-23 tVhich are in higher galactic 
latitude than 30'^. 1 
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Research Items. 


Mammals and Birds from Haitian Caves — 
A small collection of bOnes of Tnammals and birds 
were obtained in 102# by Mr J. S* Brown and Mr. 
W S. Burbank during geological studies •under t he 
U S. Geological Sur\ey lor the Ib'pubhc of Haiti, 
from two ca\’es situ.iTed betwf'on 3 and 4 kdometri'S 
*N E. of St. Mu'hel and Ooo metres above sea-level 
These bones^have now been desinbed le.spec livi'lv 
by Mr. G S Miller, jimr . and Mr A Wetinore 
(Smithsonian Misecll Coll vnl j.wiv Nos 3 and j) 
Kodents were the nioie p]('nliful among Ihe mammals, 
the most abinidanl bmng J i-olnhoilnn (yottomcu'^i'^, 
Allen, which also occurs m I’oito Kuo .nid the 
Virgin Islands Two nen genera aie estabhslu'd . 
Alpluetrcus, with»J nam/fO/U'., n s]) , as gcaiotype, 
which IS alhc'd to Blagiodontui and Isolobodoii ; .mil 
Ithydontia, genotype 1 Uv\r, n sp , allu'd lo Isolo- 
bodon Jhoto>iiy!> i'oraitts, Millei, was also inc'seiit 
as well as a ground slolli, doubtiullv rehnc'd to the 
genus ^legalocuus, and a h'w unidentilic_'cl m.imin.ds, 
while man w.is represented by the he.id ol .1 Jcmnir 
and an implement made ol« cheit hkirly m.m, 
however, though knovn to havc> used these' lodents 
as food, does, not 'appear m tins c.ise to h.ui' bi'eii 
responsible tor the presc'iue of their lem.nns in the' 
caves. Their importation would sc'em to be diic' 
to a huge extinct barn owl, winch Mr Wc'tmore 
names 'lyto ostologa, n sp Possibly the Chauicpiha 
passerina, Cyotopha^a au), and J'oliunclnts i^nhhn, .dso 
present in the cavc's, were iuithei victims of the' owl 

An Indian Bond-Snail - Hr N .Vnuamlalc' and 
Maj. B. Sc'vmour Sc'wc'll have pubhsht'd (Kc'C 
Ind IMijs xxn ])p 215-2112) a tflc'inon on the bandc'd 
pond -snail of Inch.i {\'nnpara bfiiyalcii\K-,) I’lic' 
latter author contributc's an account ol the an.iloiny 
and bionomics; Dr \nnandalc' dc'als with Ihe 
systematic leatures and with the histolog\ ol (he 
edge of the mantle' and the external cnn.mu'nlalion 
*of the shell S])na] lows ol horny ch.cla' and line 
spiral riclges c.ni tlui [leucjst i.ic inn are jnestnl, and, 
indeed, best dc'vc'lopc'd m tlic' tullv foinied embi\o, 
and chsappc'ai, as a lule, m tlu' fnll-giown slu'll 
In those' shells orn.imc'ntc'd with bands <d d.irk 
pigment, the; l.itter ,tre peiiostrac.d 111 origin .nul, 
wTth the tc'sl sculpture, coirc'spond m position with 
the' rows of cdia't.c and the sjni.d tidges I hi' Irc'e 
edge of the mantle be.iis at h'ast thic'c digiliform 
pioccsses, — olhiT secondary oiic-s inav Ih‘ [ircsi'iit,— 
and tlu' piocc'ssi's coiii'spond m position with .md 
aie coiicc'rrii'cl 111 moulding the pc'imsiiacal smlptine. 
the colour paltc'in <ind the sciilptuii' ol tlic' test 
In the systematic ai.LounL eleven rac c* ot (he s[H^cies 
are recognised The p.irasites and im ed.e met witji .ne 
recorded .anc^includc' spyoi lueTc's .mcJi ihatcsin Ihc.ih- 
incntary canal, raii'ly spoitxcsts .md develoinng c m- 
cari.e, but fiei[uenlly cm ysted ceii.ni.eol two speciys 

Mevdcuv Grvssls — in ,ni aitu Ic' on the- comp.n.i- 
tive moiphology ,mcl c^evclopmc'nt of /\'u pmi'nsis, 
Phlcum pyah'H'^ and Sclaria ttalicu, m the' fapanesi 
Jouynal of Polaitv, v^il 1 No 2, ])f» (>022), 

Makoto Nislnmura has^ dc-votc'cl spc-n.d .itlc'iition to 
the phenomena attending the germinal ion of these 
grasses m coinp.iiison with .EnesZ/s a/ha In Poa 
prairnsis the peicentage ol gei^niiation was lowest, 
50 per cent, and ^he pioce.ss extended o\er the 
longest tune, while in .Setana (15 pel rent ot the 
seecls were viable, and started into growth •very 
rapidly Absoibing h.iirs were dev (doped on the 
coleorhiza at an early stage, and contimieci fiiiic tionmg 
until long after the elongation of the roots , similar 
haira were also produci'd from the epiblast 'I'he 
various stages of development during the first two 
seasons of growth have b^m followed out. being 
characteristic in each case. Setana shot-s the greeftest 
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depth and spre.ul ot loots, but the dthci species 
exfiibit moll' biamlmig ol ,1 huger niimbci of c'xti.i 
nodal roots. (Inis attaming the same end liac h bud 
((('lived trom tiu' stool is usu.div assOLUilcd with (wo 
Clown root'f, in whuli (.e.c' Ihc liiid dt'\ clopnu'nt is 
norm.il, Init when onl\' om- (town loot is pu'sent (he 
bud l.iils to glow oul In .ill Ihree spcs ius tlii' 111- 
tlou'sceiice is ,i spdec. .md tiu'.cmbivos ,uc ol 1 hi' 
iisu.il tv ])(' In I'oa plan lio^('\ ('i , polyenibi \ oiiy 
is fieijuc'ut, .md .11 is(, ■, m v.yious w,i\s,*thi' \. moils 
tvjR's ot .ibiioi nr.dil \ .ipp.iK'iith' being due' to (lie 
sting ot an nTsi'c t A use iiil biMiogi.iphv .md ,1 senes 
ol clear pl.ilcs .idcl to (he v.il.u' ol this i onninnnc .1(1011 

liRA/IIlVN Ml 1 I'OROICK.lt^VL SlRVUl — \c.1llv 
volnines ot mcli'orologu .it oi>serv .it ions .it l\io di' 
[am no and .it inimcMuis stations ni ftr.i/il loi the 
tluc'c' yeais i>n 2. i<»i p .md 101 (, under (In' snper- 
nitendeme ol Sofu^i S.mip.iio Fcn.i/, h.ive ii'icntly 
bec'ii rc’ceiv ed leach voluim* coiil.ims ahout 100 [nigc's 
ot tal)nl.n inattci the ohsei \ .itioiis at IGo de 
J.mi'uo arc' sinnl.n 111 di't.iil to those inadc' at 
l■'lllc)])c<m obscrv .itoi ICS. hoiiily v.iluc's being jnil)- 
lislicd ol r.nntall and sinishnic, amt del.nlcd inonthlv 
U'snlls of gc'nc'ial niclcoi ologii .il idii'nomen.i In 
rnaiiv’ < .isc's the results .nc' coinp.uccl with the mc.in 
rc'sulls ten more' Ih.m Unity yc.iis '1 ho obscrv .itions 
lor the provinces aie on .1 innloim si.de .md the 
monthly .md vc.nlv icsults c.m he c ombnied * or 
comp.irc'd with othcis in dillen’iit [Lirts ot (he world 
Wind ticcpic'iicy is rcgiil.niv rec.ortlcd ,md also Llu' 
ino.m V ('(<)( itv , so th.it Know ledge ot .sin f.ice w nids is 
ic.*lily' .iv.nlalilc toi .me tall, the' results aic' 111 
('vc'i'v way a vahi.ible .idditioii to the world’s meteoi- 
ology Iwicli •(Wnnie c'cnit.inis t.diles .md ma[)s 
showing the' r.unt.ill tor (iu' Inst 'ux months and 
sc'coml six months ol tlm vc'ar, .md lor llu' vc'ar .is a 
whole, .it st.itioiis loveiing Bia/il, the v. moils f.dls 
lieing shown in the m.ips by dc'giees ot sli.idnig 
Geiiei.dlv the' Iwcf lialves ol the' y'e.u have V’^-ry 
clillereiit i.nn/.iIH *lii c.ic h of the tlirec' \ the' total 
i.iinlall le.u'lied ri.S im ht's .it •>nc' or more' stations, 
III Dll I then' \\( 1C |<mr st.iiioiis with a i.imlall ('xceed- 
ing ii.S in , the iiiivifinnu heing 35 o'> umi , 01 i |2 ni , 
at Kein.itc' dc' M.des, Ama/on.is , * this place luul tin' 
lic.ivicst r.iifthill m two of tin' thii-e vears The 
(ot.d .mnii.d i.imfall at Ivio de faiieno i.mgc'd Iroin 
to nu'hc's 111 the thrc'o \cars 

Him (.'omu'c iiv nil s or Mi i vls l'mif.ic Ihcnss- 
UKi — N'otniiie 15 of ('on(iil)utions tioin tlu' Jelh'rson 
and the' ( rntt 1 aboi.itoiics ot llaivaid I 'lnvi'isity is 
di'dic.itc'd to Biot tv II Hall, who foi more than 
tolly vc'.irs h.is liccn .1 nicmbci of tlie H.uvard 
tacullv the volume is .i^iejuint n[ ^ 1 papiTs by 
file st.itt .md stmieftts which liavc . .ippc'arcd m 
scienlilii and tcclnm ,d journal^ and « luoc ceilings 

01 scK letic^s during i<)2i .md ]()22 I’Tglit of Lliese 
p.ipeis arc' by' I’rol- I )n.ipc .md Ins j)n]uls and deal 
with \. moils piopeiTics of«N-ravs Six aie liy Brof. 
Biiclgnum, an^l on.' of tin sc de als with Ijjgli-pressure 
expcinneiits d'lu' heat c oiiduc tiv itii's ot eli'ven 
n*elals li.ive liec-n iiie.isnn'd ii;) to ])rcssiires about 
12,000 atinosplieres b\ tlie bar 01 by Wie« cylinder 
ftietliod 'I'lie i.itc' of c h.mge with increase of prc'ssitre 
is fairly unifoiin lor each imtal, the tot.d change 
for Uk' maxiymm pressure lieiiig^ .m» mcrc'asc' for 
Ifad of 21 per cetit , tni 15 pci ec'iU , /hr 2 3 pc'V cent , 
and a dc'cri'asc foi iron ot pt'r cent , cop[)cr c) per 
c'enl , .silvei 4 pt'r cent , nickel per cent , platinum 

2 per ci'iit . bismutli 5H per cent , and .mtimony 25 
pt'r cent Between these results ami those obtained 
previously bv faissana there aie serious dittiuences. 
The ratio (M the themi.d to tlu; elecdiRal conductivity 
IS considerably chaugt'd *1^' pressure, a result not 
in acciard with the electron theory of conduction. • 
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Photosynthesis. 


^ KIC\'r itit('rcsl was taken in the joint discussion 
on photosynthesis hctweeii the sections of 
Cheiiiisti V and IJot.iny dnnn^^ tlie British Assoiiation 
nicelin^' at Hull d he discussion was presided over 
l)y l*iol li H iiixoTi, who wMs siipjiorted liy 4’rincipal 
I ( 'Irvine 

1 h(‘ discussion was openecl l)v T)r F 1 '' Hl.i(knian 
with a jiaper entitfed “ 'Die bioclieniic <il jnoblenis 
ot ( hloiojilcWdit })hofos\ ntliesis " Dr Dlackniaii said 
that as the' next tv#i) s^x'akcus wc'r^' to t.iKc up the 
spec i.d aspc'c ts of pliotoc lu niisti v .ind rn('rjj;iii(s he 
wotilcl restrict his rcuiiaiks to ccitain olhei aspects 
hfe w'ould dc'al with the active' s\ stein ol photo- 
svnthc'sis and its oi j^Mi*rsation in tlic' livin.y cell .incl 
biiii^ toffetlicT tlu‘ cwidc'iice which siippoiti'd the 
tliesis that here' we liawe to do, not witli a simple' 
photoc lic'iiiic al leaction, Imt with a eoinplc'x svstem 
Ml winch othei components, that <m,ylit bc' desciibc-d 
jiidv isionallv as piotojilasmic comjxmcmts, jilav an 
c'sseiitial jiait 

d'he Inst point dev c'lcijn'd v\as that tlic're arc' 
nuiiu'ious lowc'r jilants which obtain all then c.ubon 
In the’ lediuticni ot ( ( )_, in the* daik without the 
inkivention ol radiation, and s\ nl hc'sisc' all tlic'ir 
organic compounds fioin this sonn'e I hue' tluTc' 
IS utilised tlic' ilu'inical eiieiyv ol the oxidalion of 
nitrogen, sulphur, oi theur comjioimds In thc'sc' 
chemosenthelu oiy.inisms tlieic' is not a yam ol 
c'lieiyy, but only an exclianyc* ol oxidation jiotciitud 
the yam to the oryMiiisin is substance lor. yrowtli 
It may be* <iskeci wliethei this power is c'litirc'K' 
.Uisc'iit m the' InyluT plants and wli.it coniu'xcoii 
the chemical in.ichmerv of it has with tlu' die niistiy 
oi jihotoieduc tioii of ('( )^ ‘ s 

1 lu* sc'cond jiomt was the l.n t, now tliorouyhly 
m\ estiyatc'cl, that the* sec'dlinys ol many jilanls at 
a sta.ye when tliev have* dc'v eloped chloioplull to 
a lull yreeii colour ma\’ be cpntc* incapable* of rediicin.y 
Ct,), m liylit, and yive out as miu h ('(), Iroiii rcspna- 
tioii 111 hylil as 111 daikness Sonic* otlu'i comjHmc'iit 
orpio[)ert> lays belimil tlie chloiopln II in its dc‘\ eiop- 
iTient, and tlu* slow, steady late ol its clc vc'lopment. is 
tlu* same m darkness oi liyht " 

A third point of'mteiest is the* ellicieiuy of |)hoto- 
s\'ntlu*sis in the yolclc*n leaved v.irieticS of cc'rtam 
slnubs Hc'ii* the amount of clilorophvll iiiav be* 
as low as 4 jn'r cent ol tlu* normal yic'c'ii foim and 
}et under nic*cliimi conditions the* reduction of ('Oo 
may be yieat as m yieen Ic'aves the f.ic t has 
been ('stablishcd th.it the yoldeii Ic'af needs more 
liylit than the yreen to cany out the same i.ite of 
reduction of CO., It looks as it with tliesc* extre-nu* 
variations ofmhloiophv 11 .what count(*d was the cube* 
root of the ajiiount of chlorophyll ])rc*sc*nt a smylc* 
dimension cif the #olloid micella* .iiid not the total 
mass--w]ncn niav^ be taken as an mdicaticm ol tlu* 
oryanisatioii of the svsteni * 

\ foLiith point consuV’Ved w’as tlu* i(*lalion of 
pliotosv iithj^sis to tempeiature It is c'st.iblished 
that foi a hiyh rate* of pliotosyiitliesis it is nol siillicicnt 
to ha\ c4 intense* lacliation .ind cone entiati*d ( b^it 
a l^iyh ^tc*4iiperatuie is also cssc'iitial l*or c*ac h 
tc'*nj)c*ralure tluTc* is a s[)ecihc maximum ol activity 
which cannot be* ^-xc c-eded unless the tempeiature 
IS r.iisc'd the sj)( c itic niaximnl v.diies increase ‘ 

rapidly for i isniff tc*m[K'iatuie, <iav iiiy*a tempc'ratnrc* 
coedic ic*nt of about ^ for a rise of lo' C lliis 
teni])c*r,itiirc relation is cpntc* ciil1(*rent from that 
ot a ])urc photoch^inu .d lea^vtion, .md it piovules , 
a fuither indication that we have* to deal with a 
complc.*x system m which dark le.ic tioiis may play 
a controlling part 
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! 'i'he fifth point tea be raised had to do with the 
organisation of ,,the active ^system Warburg m 
investigating the action of the narcotic phenyl- 
urethane upon the rate of photosynthesis linds that 
the ])io<c*ss undergoes great dei)n*ssion of rate with 
pel feci recovery on r(*moval of the narcotic The^ 
relation of the depivssion to the external concentration 
of the chug gives a typical adsorjitnn isotlu'rm, 
mdicatmg th.it the narcotic acts by .ulsoipLion on 
.1 surface from which it clisplai(*s tempor.inly some 
leact.mt siibslaiu c* of the active* photosy'uthetic 
s\ stem 

faking .ill these pic*ces of evidence together, Dr. 
lilac kman considc*iecl thal wc* are torec'd to com hide 
111, It the* c hloioplast contains an' active s\stem of 
sc*v(*ral com])oni*nts i elated tog(*ther in .i comjilex 
01 g.inis.i 1 1011 

I’lol F ( (' Ikdy then piesentc'd the rc'sults 

of expeiimeiital vvoik on jihotosviitlu'sis c.iiiu'cl out 
.d I iviipocd 'flic* tonv(‘isiou of a substance* A into 
substance* H might, he said, be* rcpu*sc*iited .is the 
sum ol the* thrc'c* ecpiatious , 

\ I h: \' 

ir-iF 
IF P. I C. 

where* ly F, and (I .iie (pi.iiitities of c'lieigy and 
\' .111(1 1 5' lepfc'seiit the ic'active* toinis of A .md D 
I he ic'.iclioii IS c'xo 01 endo-tiu'i line .u'cordiiig as 
F , (t - F IS jiositivc* 01 negative* In aiu* case a 
cpi.intilv ol eiu'rgy, F, must lu* siijiplied m order 
to st.ut tlu* le.ic tioii, ,md this m.iv be done by means 
of (1) heat, (2) hgid, or (j) .1 ui.it(*rial catalyst. 
Mow the* enc*ig\' c.iii only be* supplu'd m “ cpianta,” 
and d h' is huge, only the* use* ot ladi.dion ol short 
w.iv e l.'*nglh make's the iiuinlx'r of “cpianta” to be 
introducc'd sulluicntly sm.dl to lx* [iiactuable For 
Ihc* coiivc'isiou ol .1 molecule* ot c arbonu acid into 
form.ddehvde .md o\y,gcn 150,000 c. dories .ire 
nc'c c'ssai \', and tins c .111 lx* supplied 111 a single (jiianluni 
bv r.idi.ition at w.iv e-l(*iigth joojU/j Cai borne acid 
h.is .111 .ibsorjition band .it this frecjueiuy and 
fornialdc*h\ clc* ought theielon* to be jiroduced wlic'ii 
.1 solution ol ('()_, 111 watei is c'xposed to iilti.i-violct 
light I his h.is now been shown to lake* place 

In Older to bung about tlu* rc'action by iiu*ans 
ot t'isihic light it IS iic'c C'ssai V to have yiresent a 
coloutc'd substance* with basic piopc*rties, and 
Malachite (/rc*en has been found to fnlhl the* conditions, 
'fhc'ie sec'ins little* doubt that the* foiiii.ition of 
lormaldehydc* 111 the leaf l.ikc's the iollovNing course . 

1 ( Iilciiophc II A I lljCOj hiiK'h' B I ( 11, C) 
ji ( hloioplivll n \ e troliii - ( iiloropli>ll A | X inthophyll 
iiP X ciilhophyll I licclil (• C lUXiii + Ovyfi;oi 

'fhe jiliotos} ntlu*sisc'd c foiin.ddehydc^ is extra- 
oi'dinaiily rc*active .ind is bc.st rc'jircsentc'd by the 
formul.i ('llOfT It IS polymeiisc'd lapidly^ to a 
niixlmc* of c .irbohydr.iU's, m which are found 
hc*xosc*s (20 j)er cent), ceKulo.se, .md cane-su,gai. 
In the* pic'semt of nitiite it is convedded into fc.irm- 
hvdioxamu .u id and lu'iuc* into ammo-aeids and 
.1 niixtiite ol eye lu Ixises in whu h pvrrolc*, pyirohdme, 
p\iiclm(*, coiiimc* .md glyoxahiie have bec*n clc*tecti*cl 
The aelivc* (c*nc*igisc*p foinis ol the ammo.icids .ire** 
the imnu'diale source^ of proteins 

Ml (1 Iv ihiggs desciibed •‘.ome c.xpermients to 
deteyniru* the lel.dioii between the radiant eneigy 
absorbed and the e.nbon dioxide .issimilated by the 
grc'en leaf (/Vaisve/m, vnl^ayis) in different p.irts of 
the visible* spectium F014 thiee different parts of 
the spectiimi the carbon dioxide* assimilate*d was 
nu*.isurc*cl, and the eiU'rgy absorbed by c liloiojihyll a 



IVI'A hMliEK 23, 1922 J 


NATURE 


and chlorophyll h was estimated Iroin data obtained, 
due allowance being mado.foi the eneigv diltnsely 
retiectcd by tlje leal The resuKs were ot the follow'- 
ing order for the cellow-ied (57o-t>to/</i). IS tiilories 
per c e of carbon dioxide, foi th'e green (310-50(^9, 7, 
and f(H- the blue (^o-^iojLt//), ^2*^! , these being 
maximal values • 

Mr. Hiiggs pointed out that sime tlu' heat of 
foiniation of the mos(» probabli' piodiats ol assiimla- 
tion ranges from tne to six and moit' lalorics per c c 
of caibon dmxKh'. Die indi(atioiis aie that lioth 
cliloiophyll a and (hloroph^II A talo' pait in the 
photochemical reaction Ueleiinig to Piof Daly’s 
suggestions Is to tiu' part i)la\ed by Die diltm«‘nt 
pigments m tla* jiliotosc utliehc pioci'ss, Ik' s.ud that 
.since Die (|uanlil\ ot e.icli pigim ill iindeiwimt 
relatu’ely little change (lining piolongeil assimilation 
no energ\' was siipiJu'd tioin tins s(»ui(.i“, and, (mthei, 
that since as much o\\gen was twobed as (aiboii 
dio.vde .ibsoihcd m the' red and the green pails 
of the spectrum -regions wduae no eiUTg\ is absoibed 
by the xanthophv 11— as well as m the' him', it was 
not nec^essaiy to pusliilalc' a pholoc hemic al reaction 
nnolving xantliopli)!! in older that o\\g(n might 
be hbc'rated • 

Di^if I M I Ic'ilbi on and Mr (' 1 lollin-. put forward 
some' sjx'c iilaiions* on photos\ nthc'sis '| he' laige 
nmnbci ot plant jiroducts m winch Die jnc'donniianl 
carbon iimh'iis is Cr, ot a innlliplc' of this .snggc'sts 
that this unit li.is a syiecial signilicamc' I lu' photo- 
s\nthesis('d u'actnc' lu'xcjse may be sn])|)(»s('d, m 
addition to its fnrtlu 1 condensation to sngais, 
ec'lhilost', glmosides, eti , to inrnish b\' delodialion 
cj-hvdio\> methyllniliind Itiis bv oxidation .mel 
dc'carboxN lation can give a stabilisc'd compound, 
which, c'lthc'i as tlu' imaii clc 1 i\*il t\ c' or (b\ o[)enuig 



of Die ring) as dilivdiow glntaconic dialdelude, nia\ 
be a souite cM [leiitoses and ot t ondc'ns.ition piodm ts 
of tlic'se hiin[>le s« hemes wete suggested showing 
liow' two, or Dnee, niolc'cules ot a " pcfiitose " can 
gi\e rise' bv oidin.iis condensation ic'iutions to 
authoejans (C,-). teipc'iu's (( etc ), comleicl 

akoliol (C^), .md the nmiK'ioiis lelaU'd comfioniids, 
coniine (( ,<)# and the phonop\ 1 1 olec ai box\ lu ai ids 
(C^, I'tc )• I he (It giad.ition ol lic'xose into “ pinitose ” 
tc'pieseiits the i c-spii atioii ol the [ilant Vgams\ the 
.suggestion ot Kobmsou (Diitish, \ss(k , nui) that 
anthoi\ans u'sult tioiii the t t^ideiis.it ion ol two 
hexose and one' tiiose niolet nlc' .ire to 1)c' sc't the 
absc'iuc' (jt nonos(*s m Nalnie .iiul the l.iilme of .ill 
.iltempls to (tl)tani be ii/eiie dei i\ .1 1 1\ c s fiom lu'xoses 

I’apeis weic* also coiitiibntetl b\ 1 )i h (' I'ce 
and I'lol M (' I’oltei . 

I’lol l\ Kobmsou thought ^h.it the .icc mmil.it ion 
of .icine toi m.ddehx dc .iiid foi mli\ drox.iinit .u id 
scaitcly ricconntc'd toi the .iliuost iiu-xhanstible 
c.irietc of plant prod m Is The .ilk.iloids weie 
jnobably produced* iioin hexoses i.ither th.in Innil 
up atom liy atom lioiii loi ni.ddc'lu eh lie was 
un.ible to .ucept the' suggestions ot Diol lleilbion 
and .Ml Hollins .is to the' snuuluaiue ol the t unit 
I he ant hot \ alls hc' pieh 1 1 1 d to c oiisidei as (‘j, I- (', 1 (\ 
lathti th.in (V, ,( , \lthongh noiiost's had not 

bt'cn loinid in X.ilnie, h histhei had obt. lined <1 
nonose which was Ici menl.ible 

l)i Ic I' Aiiiistioiig < iiiphasised the' impoit.init 
ol c.iiit siig.ii 111 the < .11 boh\ ill ate metabolism 4 >\ 
giceii le.i\ c's 

I’lol l’..d\ biic'lK icjclud to SOUK' ot the points 
whit h h,i 4 been i.iised, .iiul the dist ns-.ion was Dic'll 
clostd by a lew lemaIl^^ lioiii Du' chaiimau, I'lot, 
1 )l\*)U 


Progress in 

'"PllK James h’oirest let lure delict'ic'd in Kio-t 1 )\ 
■* Ih \\ 11 M.iw' (Ic'.ilt Acith some' imsolxed 

problems of c'nginee'img , liH ptesidenti.il .idditss, 
le.id betoic' the Instit 1111911 ol (nil Icngmet i on 
Noceinber y, directs iittenlion to the juogiess whith 
has lic'cn made' low.iids the solution ol ct'it.iin td 
those' ])i()bl('ins In oid]nai\ lesc'.iic lu-s the* con- 
clusions , limed at often it'iii.im imtesied lot more 
01 less long ]ieiiocls, .ind when Du \ iiic' tested it is 
not unusu.il for sm h tc’sts to dc'velop huts which, 
if known eailici, would liavt' dt'cidedh allttp'd the* 
character of the* ic'seanh c.iriu'd out l>mnig the 
war, c'spc'ci.illy in ac-ron.iulu .il ic'scriicht's, imnic'di.ite 
results weie wanted, and it'asonabic' suggestions 
arising from rf'seart h A\ere, as a uilt', ti'stc'd without 
delay As a ic'siilt conclnsions weic' .'frrned .it and 
adv.inccs made' much more proinptl\ than wt^ulil 
ha\c' been possible undej othe? t onditioiis 

h'oi m.iny ye.irs past tlu'A' ii.is been stea(l\ giow'th 
m the demands for huger stiiu lures and inachines 
In the case' of bridge's theie are thrc'e wa\s 111 which 
increases of span may be made c onimerc i.illy attani' 
able Jdist. by imprttveinents iii the slriictural 
de.signs , sc'concf, by the reduction c4 the so-callc'd 
factors of .s.ifety now* .Tdopted , thud, by the 11st' of 
improved structural ifi.iterials and c oiisfiuctne 
details Dr M.nf does not Dunk that theie is much 
cluanc'c of obtaining material aicllby the iirst ol tlu'.se 
methods , it does not appe.ir likery^ that any lu'w' t\ [le 
of design w ill be evoh Al possessing striking advantages 
as compaied with those already known and inv^'sti- 
gatc'd. The prospects from the second mc'thod aie 
better; there are two classes of allowances, namely, 
(«) stresses due to wind pic^s.sures, changes of tempera- 
ture, and so on^wdiich depend upcm local circuni.stances 
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I and oDici m.iltcis ol iiidiv idii.il pidgment, so tli.it a 
ic'diic ( Kill c.imiol bi c .lit ul.itc'ii upon, .md (A) allow- 
, me C'S which dc'pciwl np<ui the cpi.ilitv ol all t^ie 
in.it Cl 1.1 Is used .md flic sound 1 it ss ol llu' w 01 k*m,mship. 
'llic .illow.mcts nndci the l.ilitt'i ht .id might bt' 
ni.iltii.dlv ic'tluted .is compaied with lliosi' i on- 
sidcrcd iu'c(">s,ii\ e\cc«i (cn \c.iis .igo Duiing Dial 
jx 110(1, vast iinpiov ( meats have Pic'cn ni.idc' in our 
sit't'I m.muhtcluimg [not esses, espet m 11 \ 111 the 

dirt'ction oi cnsuiing imitoiimt\ ol tpi.ilitv, wink' 
ihc' i.itililits lor thoioLigh testing .ind iiisjx'cliou 
h.ivo bi't 11 c'lioi mouslv iiu it'.i'^c'd 

lu ic'lt'reiit e to the thud w.i\, llit'ic' .ire no indica- 
tions th.it we have' le.u lu'd the limits oT jirogiess 
in tilt' ii'^e ot improvc'd stiiutuial materials lu 
long sp.m biidgc's, the iinpoi t.incc' of Die “spc'cilic 
tenacity ” ol the m.iteii.il Die ultm^ite sirength 
in tons per sep inch clivKcled Iw tlu' weight in pcumd.s 
(j 1 one' cubic inch) is c'xceedmglu gii‘a*t. since the 
weight ot the stnutme itsc‘11 loiius the' largc'i {lorlioii 
of the' total lo.id supported 1 hc' successful inaiiu- 
l.ic'tiire, on .1 eoinmcAi.d R^.ile, during ic'ceiiL ye, us, 
of various high-cjualitv' .dloy stec'ls has ([uite ch.mgeci 
the' aspect of*.iltans and has in.itt'iialty' enl.ngc'd 
the' liimts ol tlu' pn.ulu.dlv |K'rmissil)le sji^ins of 
dilli'ient types of budges Al pieseiit,, the mcjsL 
hopeful hnc' ol piogrcss .ippc .us to lie' in stilT lurt?i*r 
improvements m allo\ steels ,md their lie.itmeut. 

•Kesearch work beaiing on this subject is being 
vigorously pros%(«uted* by our leacliifg stc-c-l makeis 
anu attords evciy gioiind foi expecting .substantial 
advance's 

, Improvc'incnts m mc't*illic .illoy'f have been rt'iiderc'd 
possibles b\ Die revelations of microscopical icscarch. 
Prior to the development oi this type of analysis, 
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vv(* knew that st('el subjinted to a certain heat treat- 
iiKMit had Its mechanical qualities altered Micro- 
stopK iiu est n(al ion, aided by improvements in the 
^ preparation* and tn^atnumt of the s.unples to be 
examined, has en.diled ns now to traie out, ste]) 
by step, the ( han^es whuh take pl.iee at various 
sta^-i s of the tiealiiU'iit, as well as the ellei t — in the 
lase ol allo\s ol iiiodilications in tlm propoitions 
ol the < (iMstitncnts Miciosiojiie research also 
jjroinisf's to b(‘ of value in jnoMdim^ definite informa- 
tion as to tlie i lianyes of stnutme m dilleient nu-t.ds 
when injured by f.^i^ue, or .iri' pist on the point of 
li.utiiK', a'^id Sir Ibibert Iladluld h.is made soini‘ 
\aluable ('\[)ftmients in this diieetfon 

Dining the last tew yeais a mif-,! important 
adflition has bi'en m.ide to our im tliods of diseoveiing 
defects m m.iliTials or,v\ orkiminsluj) by the applna- 
tion of the X-rays ^reat jnogiess h.is beim made, 
and Dk'K' is e\(.'i\ jiiomise of liiithei devi lopments 
m the e.irlv fntnie /Vt juc'sent steed or iron <an be 
se.iiclied to depths of about j im lies, almnmmin 
and its alloys to about o nu Ifes, and limbeis of 
various kinds from .iboni 15 to 20 inches 

Ki’searehes on the theimal eUnKMny of the ste.ini 
engine during the last few \<'ars have nd.iU'd thielly 
to till' development of the stiMiii luibine J’nor 
to 11)03 the best economieal lesult obtained with 
a steam turbine was that of a 1 ^oo-kilowatt .iltein.itor 
built by ^lessrs 1 ’arson m 1002 , this m.u'hine had 
a steam tonsumption i orrespondmg to about ij 5 lb 
pwr indicated hors('-[iower per lioiii A test carrii'd 
out m loiM oil a 10,000-kilowatt unit b\ thi' same 
makers gave a consumption ol 773 11) per horse- 
power jier hour <i reduction of about 3 > pei cent 
on the 11)02 peifoimame I'lie i orri'spondmg t liei mal 
ettuieiiey is nearly 277 per cent Dealing in ifimd 
eel tain points in the design ol this turbine and 
making allow, im e loi them, it ajip'.ns that .1 tlierm.il 
eltieieiK y ot 30 [ ji cent for .1 sti'.mi motoi is within 
onr 1 e.u h 

Medianieal gearing m tin bines has proved in .1 
number ot eases to be mis.itisfaijtoi y 'riu* ipu'stion 
ofi how lo jirevent the iktects whuh h.ivi' on lined 
foims piobiibly the inost imjioit.int jiioblem wlmh 
has di'inanded the attention of meihanual eiiginceis 
for mau\ ye.ns past d’he failures h.u e been vaiioiisly 


attributed to the use of unsuitable metal for the 
gears, to irregularity m the gear cutting, to disturb- 
ance m the alignment of the shafts and other causes. 
The whole subject deserves more systematic and 
thorough investigation than it has received hitherto. 

Idle (h'velopiy cut of the s^cam turbine has been 
the K'sub of an enormous amount of strenuous and 
original work, both theoretical and constructional. 
On the theoretical side, the det/yrmination of the laws 
controlling the discharge of steam through orificcrj 
ot various shapes is yet very far from being complete, 
and thcie are m.iny other problems,' such as the 
iritaal speeds of shafts, the best number of stages 
to be adopted under dilfeient conditions, and so on. 
On the ( onstructional side may be mentioned the 
seleiliim ot suitable maleiials for the blades and the 
mode of fixing tlu* latter, devices for jireventmg 
steam leakagi', semiring (‘Ificumt lubrication, ancl 
metliods of govi'rnmg and of obtaining the high 
v'acua so I'ssential foi securing economic performance. 

The ])istons of reciproiatmg engines have speeds 
iMiigmg from Ooo to .Soo feet per minute. In steam 
till bines the blades are being run successfully at 
600 feet per seiond A sm.ill turbine (156 horse- 
power), maih* recently by Messrs Ljungstrom of 
Stoikholm, inns at ,jo,ooo revolutions per irinute 
,iiid has .1 blade spi'ed of 052 feet j)er .second — more 
than II miles per minute 

In condusioii, itr Maw directed attention to one 
fai t which appi'.iri'd to linn oi far gieater importance 
than all the others m none of the lesearches icferred 
to, v.iru'd and extensive as they have been, is there 
the slightest ti.ice of jinality Much as has been 
di.scoveied and gieat as has bei'n the jirogri'ss m.ide, 
it IS most ccitain that vvi' liavi' at jiri'seiit ellectecl 
only the prehmni.iry opi'iiing nj) of the mine of 
kiiowledgi' and th.il the we.ilth ol its contents 
IS .IS yc't unknown lo us We can only say that tlii' 
■' imjKissibli' ” of yesti'iday has become tlie “ possible " 
of tiJ-dav. .ind m the eaily future many of thi'se 
jxisMbilitics bid fair to becoini' ai i onqihshed f.icts 
Surely this is a gre.it nilu'i itani e, whuh should 
niviti' our (oninig geiumitions ot engnu'ers to make 
most strenuous elfoils to seuiie gieatei- and still 
gie.iter — (h'v ('lojinu'iits, so th.it they may in their 
turn le.ive bi'limd them .i lieiit.ige more glorious still 


Radio-Telephony and Broadcasting.^ 

I>y A P hi.i viiMi, (' P, 1C 


T N consuleimg tlu' di'v elopment of ladio-ti lephoiiy, 
it is' lietpiently overiooked lh.it tlu' (sirlu'st 


rlu'st 


methods of lommuincaf ion, sm li .is liy sound .ind 
light, ilo not involve the use of wiies , the negative 
and non-deir-''.riptiye terpi “ wireless ” has, theictnic, 
been displateA by the term A i.idio ” Radio waves 
are cleclro-inagiuif^ic m di.ir.uter, l>emg puls, it ions m 
tlie .'ether 8f space, and they diilei among themst l\'es 
and from radiant he.it, light, and \-r,f\s, only ni 
their mjtlitude and wave-length Some w.ives (h.iiige 
and dimmish gr.id'Mlly in anifilitude, ,ind .ire said to 
be " (k.iiyLd ’ , otlu is maintain tlieit .imjihliide .iiid 
are “ <'ontmuous ” K.idio waves ('xisl .iml .iie nsi'd 
whu h V cu^v in w.ive-length fiom a h'w y.irds to tefi or 
twh-tve miles , they are the longest electro-magnetic 
waves. , * 

Given thf ineaTis whereby eU'ctiical waves can b« 
produced .and Detected, iL is e^jmp.^ a lively .simple to 
arrange to send signals by the morse code, and fins 
IS done every day m ordinal y radio-telegraphy. 


> .Siib'tance ot a Icrlure clrlivercfl at K meeting of the North-f.ast Co,is\ 
la-.titiition of Eiigineirs ami Shipbuilder'., Novi .astlc-on-fyne, oh Frid.ay, 
Deceinlier i^. 
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Radio-telephony is in some lespects amilogons to 
oidmaiy telephony The ordmaiy telephone circuit 
ot micioplionc tiansniittcr, line, and 1, / civ er contains 
,i hattriN'^ wku.h send, a lontniuons i urront loiind 
the ciicnit and through tlii' ti'lephone receiver. If 
spi*cch IS made in th" microplione, the vibration of 
the murophone diajihr.'jgm vanes th? pressure on 
(.irbon grams m tlie mu rojihone This varies the 
Ti'sist.im (' nn llu' b.iltery t in mt, .iiul the current, 
niste.id of flowing ste.uldy, rises and kills accoiding 
(o the sound w.ives impiqging on the transmitter 
diajihiagm ^lie Jliuluatmg curre.^t varies the pull 
on the di.i|)hr.igm in the leii.,)hoTie receiver, and this 
si'fs 11]) sound waves simikir 111 rli.ir.u.ter to those 
onginally sjiokeii into the transmitter. In radio- 
telephony theie IS 7’ gcnciator capable of producing 
very high-fiequenc^ oscillating enrient whuh can be 
radiated from an aeiial, j list, 71s heat and light are 
ladialed from a fire or lamp, 'J'his radiated oscilla- 
tiofi IS known as a " carrier wave ” Near the gen- 
erator is a modiilatoi receiving the speech and modify- 
ing the amplitude of the high-frequency oscillation, 
and imparting clmnges^ in the carrier waves in 
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accordance with the speech vibrations, which result 
in a fluctuating current radiated to the receiver 
At the receiving end th6 oscillating current is 
changed into *a iini-directional current, and made 
suitable for reception for hearing m an imlmary 
telephone receiver It is an t'SseiitLil condition of 
reception that the receiving set be ^ tiined^” to re- 
spond to the wave-length of the stalion it is ilesired 
to hear. Idectrual waives cm. mating from a trans- 
njitter travel m all directions through space, and can 
be picked np by any number of receuers, proxided 
these arc tuned to leciuve the partaular uavc-length 
used 

broadcasting stations coinjiiisc liaiismitfing-room, 
studio, green-room, olhees, listening -m room, .iikI 
worksho]! Frogiainnics arc' designed to (gier.ite 
throughout tlu' wliole ('venmg, and all tastes and 
ages are catered tor It is usual foi aitistes to 
operate at tlie station, but by me.ins of ordinal y 
telephone transmission it is [lossible to tiansiiiit a 
politfcal speech or cnteitamment fiom a central liall 
in a city to tlie broadcasting studio, and to radnite it 
from the station to listc'iii'r-. 

The ]iianeer work in broadcasting as a. means of 
public entertainment and instruction was imdcu'lakc'ii 
by tl^c! VVestingliouse Co of l^fttslniigli, (tSA, m 
December icjio "i he Motropohtan'\'iek(Us ('o of 
(ireat Britain Ifas dost' tec li meal association with tins 
company and has the* advantage of (his pioiiecT c‘X- 
pericnce Tlu'ie aie now more than 500 bioach astmg 
stations m the Umb'd Stales, and tin 11 growth with- 
out preaper c o-oidinalion has causcsl some lontnsion 
d'o avoid tins coiil iision m t lieat Britain (he ( lovei n- 
ment insisted tlial manufaclnu'rs nt tadio appai.dns 
should ( o-op(‘rale 111 forming a Broadc astmg ('ompaiiv 
to control bio.idcastiiig I hree stations ot the eight 
contemplatc'cl au' m opc'ralion, f.oiuloii. Mam hester, 
and Ihiimngh.im, ami it is mtemh'cl that Newcastle' 
shall lia\(' a station Phc' rc'x ('ime of tlu' Bro.idcasl- 
mg Comiiany for mamt. lining stations is piovided by' 
the inaniifac tiirc'is, but tlu- (lovermneiit .issists bv 
ic'niiUiiig a projioition of the lueme h'e 
•Care should he takc-n ni selecting a st't suitable to 
the’ loi al ( ondilioiis A goi^d c r\ stal set < osimg about 
foul or live pounds will U'ceive satist.u torily over tc'ii 
or liftc'cn miles two-valvs' set would pick up over 
fitly or one hundred miles, and in addition to this, .1 
fuither two-valve ainpliiiei could be .niangc'd to 
inciease flio (Imtance to 300 miles, or would [K'limt 
the use ol a loud speaker up to liKv miles Sets sold 
by reputable manuiac tiirers aii' ver\' eflicu'ut and 
simple to operate. 

'Du' dcv( lojuncnf of i adio-telrphoiiv will have' a 
very jirofound inlliienec' ujioii sot lal life It w ill ov ei - 
come the isoliVion of tlie rural vv(»rkei, tlu' invalid, 
and those who are conhnt'd in'loois, amT if h.is uimpie 
potentuihties lor c'uti'iiamim'nl , msinulion, and^the 
dev ('loj)iiTent of public l,4slc • 

^ • 

Excavations at Borg en Nadur, Malta. 

T a meeting of tjic' Koval \iit hropologu al 
Institute' Ifi'Id on Novembc'r Krol h (1 

Parsons, \ ice-pn'SKlcii^ m tlu' dmii, \li-.s Mtniav 
gave an account of soinw c'xcavations caiiic'il out b\ 
liei at Ikirg cm Ng^lui, Malta, dining tlu' past smnnu'r 
The excavation was piirposc'lv|limitcd lo a sm.ill 
area to the west of the so-c allc'df " doliiu'n ” of Borg 
cn Nadiir m a terraiied held wlmdi had bc'cii made 
over this site, as high as the cap-stone ot the dolmen, 
and (ompleK'ly covering the ic'iiiains of the aiunent 
1 buildings. The principal building found was an 

I apsidal structure of the type jioculiar to Malta 

Trom the small .si/e of thl* sloru’.s and the prmiitive 
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style of tlie building, .Miss Murray its of the opinion 
that Ikirg en Nadm is considerablv oldei than 
Mnaidra and Taixien 'fhe [inneipal results ol the 
excavation are (i) the discovery oi*tv[)e'»ot polteiv 
trans1t10n.1l bc'tween the imolillue and broii/c' age , • 
(g) the Imdmg of painted potteiv showing Cretan 
mlliietue, pc'ihaps ol the Middle Mino.in era, thus 
c'cmni'cting lyc'hisun le Malta witli aiiotiu'r aneii'iit 
t nilisaticyi 

III tlie discussum which lollowc-d the re.idin^ of 
the jiapei , I'lof J I. Mv u s said llu' jiottei v 'it ^lalla 
[iresc'iits a ])ii//ling pioblem Fvideiut' is iiec'dc'd 
as to whuli ol llu laigc- luimix'i id Ivjh«k ,iu' con- 
(empoiarv Ihe potteiv li om*l lu* " w indow tombs” 
ot the lower levels ol (he i.ivmes with tlat alluvial 
bottoms, winch foiiii the c h luu tei istu wateiioiiises 
ol M.dta, pieseiUs certain alliuities with the' ” Sikc'l ” 
potterv of Sicilv jMiss Miina*«distiiiguished betw ecu 
‘‘molithie” and ” bioii/e .ige ” potteiy, but, 
wheic-as she- loimd the Jattc'i at ground h'Vt'l m the 
.ipsidal building, at llal laixien thelowc'i occupation 
l.iyer, rc'sting on gwumd level, lontamed no nu't.il, 
<iiid the broii/e age iiiteimeiit had been tound ovc'r 
a stenlc- layer of some thickness imiiosed upon the 
iieolillnc slr.iliim and ,iL <i considerable lic'ight 
iij) the gie.it stones of ilu' l('m[)lc' 1 lie jiamtc'd 

jiotic 1 Y, loi w Inch <1 ('u't.iii alliiiitv h<id lieen suggested, 
is ol Ihc' tyi>e Joiiiid in Sic ilv iind Soiithein Italy 
for which Prof IVcl had (lacc'd ii I'hc-ss.dian latlu'i 
til. Ill an ilvge.in lel.ilioiiship Piof Myies .ilso e\- 
jiiessc'd Ins opinion that (he- Poig en Nadm building 
was of l.itc- .ind degeiiei .itc’ (vpe uitiier than e.iriy 
and {uimitive Mi II | Iv Pi.ikc' said that Miss 
Mull. IV 's suggestion ol a (vpe ot [lottc'iy transitional 
Indwcen tlic' neolithic .md broii/i .ige tvpc's was nc'vv 
.ind» nc'c'dc d siibst.iiili.itioii Mu usiiKted distiilm- 
(lon of tile ” bioii/e agi' ” I v pc' suggc'stc'd that it 
might be .111 ifit^ iisioii, ol wimh Miss Miin.iy’s 
( ransii loii.d ty p'‘ w.is an atteniplc'd coji\ 


University and. Educational Intelligence. 

• • • 

KiKvnxc.ii vvi - Dr hoiothv M.ng.iii'l P.itnck has 
bec'ii .ippoinicd assist. lilt Icetliiri in physiology, 

( il.iclc' III ^ 

Mr 'f \' lJ.it kc'i , (ft the' departiiicnt of mineralogy 

;it Oxfoid, has bi'cn invitc'd to dc'hvei a course ol 
Ic'ttnic's, cliii*mg the' spimg Icim, on chonmal 
CIV st.dlogi.iphv 

The' .iiiinial nice ling of Die C'oiirt of Clovcinors 
will bc' lu'ld on 'Ihursd.iv, hebiu.tiv S. 

1 he V 1C c' ( hanec'llor {Sir ('.libert Ifarling^ Bart ) is 
to ic'pic'sc'ut the I niveisitv .it the' celelm.ilioii of tlie 
.Sooth .iimiv c'ls.ii V of Dic' lound.ilion of S( Bai - 
tholomew’s Hospil.d m lime next 

'I lic' nc'w h.dl of ifsideni# tor ineTi-sPiitlenls is lo 
be know n in (ntnie as (•ham eilm I kill , 

(b vsc.ovv 'I he I niversiU has rc'cc'ivc^t a gift of 
2^,000/ fru-wi Mr llemv Mec han, of Met h.'iiis, 1 amitc'd, 
eimiiU'C'is aid c out uig lots,# ( d.isgow , toi the' founda- 
tion ol a nev, chan ol pnbin* lie.dlh 

PoMxcx' - Aft a ineetmq ol fhe Sc-nate on Deec'inber 
I g a lesoliilion w.is .iclojded .uiepting a beeyiest of 
pufto/ m.ide by the late Sii W'llhain M('\('K, ^c'llovv of 
Tjnvc'isitv C'ollegc' and lligli (Anninissioiu'r for InSm, 
to be apphc'd .it the' discretion ol ^Die Sen^itc ” with 
•special lefeiemc' to (he c'lu oiiragemeiit <|| proficienc y 
m Ivuropean 1 ^‘iforv ,*ancl m the llftstoiy and Beo- 
gi?lpliv of India ” .An offc-r from the council of the 
Society of .\ii(u{uaiies to continue the Fianks slndeiit- 
slnp 111 arch.rology, ol the value ftii 100/ per aiimini, 
*for a further period of five years was accepted with 
thanks. 
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A grant of fioin the publication fund of the 
University has lx en made to the hon editor for 
zoology of tlie Auvoh of Applied liiolo^y in aid of 
the [niblu .Ltioii i*i that jouinal of the \f Sc thesis 
• entitles! '‘Tile l.ih'-History and Ihonomics of the 
Turm|)-(iall Weevil,” bv Mr f’ V' Isaac 

'J lie degree of 1 ) Lit has lu'cn confeired on the Ke\ 

C n Div, an Intel nal stiuk'nt, of King’s College, lor 
a thesis entitled ” ' T he Angel of J.dmeli ’ , A Study 
111 the Oiigiii and T)e\ elopnient of a Religious h'olk- 
Lcgend, with spes lal ndereiu i' to the Messianic lOx- 
pectation of the ll^biew Rare ” 

• 

ini', general nns'ling of the VssPxiation of Women 
Seieiiee leaehers will be Indd at Umv^nsity College, 
(lower Street, on Saturd<i\, |anu.irv 0, I lie 

piogrammc iiu hidi's .m .iddn ss b\ the letiiing 
presidi'iil and a lectui^' on id.iluitv by Dr Dootthy 
WriiK h The hon seiretiiiy of the assotialioii is 
Missis M K'ldlc), io(besl(\' Road, N H) 

1 in annual meiTiiig of tin* C-^'ogiapliK al Assoua- 
tion will b(' held m Ihrklx'ck ( oik ge, IvOiidon, k. (' p 
on Thursday and htidax’, J,inuar\’ \ and 5, I'jip 
Sir John Russell will dehvt'r Ins pu'sidenti.il addiess j 
on th(' subject ol “The InlliK'iice of ( .eognijihu al 
I'actois 111 the Xgi'ieultniMl \(li\ities of a Copula- 
tion ” on till' opening dav of tin' meeting Among 
1(’( tines to be guen <lurmg llu' nmeting are 
” T'vpes and Mateiials of lioiisis in Icngl.uid ” Mr 
11 liatsfoid , ‘'Tlu' Ckue of (ieogiaphv in llu' 
ICliuatum ol tlu' Xdokscent,” r>r ( )h\ (‘ WTu ekn . 

” ( ii'ograpliv and IhisiiK'ss 1 ile,” Ciol W S Towel , 
''Tlu- ( oining I ndnsti 1al1s.1l loll ol China,” Ciol C 
M Ro\l)v 

TTii se( 011(1 annu.tl gimei.il nu'eling of the ,\ssA(_ia- 
tion of Heads ol 1 lejiart meiits m Cuii' and Ajipln d 
S(un(.e was h'Td on Sa1nid<i\, l^sS'inlx'r 0, .it tin' 
W'oolw ii h Coh’ii > liiiK T he nn mbeis weie wi'k omeil 
b\’ till' ( h.nrman ol t he ( a)\ ei 1101 s, Mr (.' II C.nnlmg, 
who deluen’d an .iddiiss ujxm the di "ii.ibihtv ol 
” asso(.iati()n ” m .ill bunn hes of soiielc, whi'thei 
tride 01, piofession.il, lommenfr'l 01 politn.d He 
eiiijihasiscd the iinpoi t.iin <' ol .1 new .issoeiation 
talang a long \lewh)l the lange of then .letoilii's 
and of (h'veloping into a bodv ol n.pioiial, or bettei 
still, of international, r.itln'r than ol iiuielc jiaioehial 
impoitaiiK' 'fhe meeting dec idl'd kiter to e\tend the 
actis’ilies ot the assoi i.ition by the .nlmission ot 
membcis from the pio\ lines Mr (' ]■’ I aiaid, of 
the Noithampton Colyteehnu, was elei ted <is chan- 
man, and Dr W A Siobli'.iiid Mi R I Smith, of 
W oolw u Ifc PoK'technii , .is joint seiretaiies for the 
ensiling ye.ir 

TTii lepoit for kiji zz b\- I )i Cianage on tlii' 
C'anibridge^ Ldiiversity Local Lei tines shows that the 
revival whiidictook jikiiV* in has been main- 

t. lined <is re/'aids ^he numbei of courses (i)2. of which 
15 were oif scientiilc subjects), but tinit the avi'iage 
attendance per lecture dropped from r.ji'in nj2o 21 
to 127, and jier i lass froici 3<Scto 37, 'Hie Summer 
Meeting (July 2() to Au^ 18) was attended by 5jj 
students iff whom f|f wc*re womeiT and ^0 from 
foreign (chielly Scandinavi.in) countries The cor- 
respoifding figures for mi 2 are 5(>3, 377, and «2() 
('ut.isid(«iing that board and lodging w'ere about twice 
a^ld rail fares about three times as expensive 'as 
before the war, tlii' popularity of the Summer jMeetmgi 
IS rein.irkalAe *Ncxt July tli^ie \vi|l<t>e Jii’ld at ('am- 
bndge in connexion with the jubilee of the Idlal 
lectures a conference on extra-mural teaclimg, tlie 
Chancellor presidin^j at the fiist meeting 

From the annual repoit for the yeai 1921-22 issued 
by tlje Rhodes Tiust, it appears that the number of 
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Rhodes scholars in residence during the year was 300, 
of whom 156 came from the 13 ntish Empire and the 
remainder from the IJmted States. Of the total, 66 — 
nioie than one-fifth — took natural science, a term 
which includes those studying medicine , m addition, 
forestry and niathematics each had five .scholars, 
agriculture three and anthrofiology one During the 
ve.ir, 72 took up their scholarships for the fiist time. 
'Hie i iirrent acaili'inic year lommenced with 262 
scholais in residence 'Hie value of the Rhodes 
siholarship has been tempoiarily increased by an 
.iiinual bonus of 50/ , but applicants arc wained that 
even thus, they must be jirepated to find another 
50/ a year Appointments to the 19214 siholaiships 
w ill be made during the v'ear 1923 . further information 
can be obtained fiom the oltices of the Rhodes rnist, 
Sevmoiir House, Wateiloo J’lace, f.oiidon, S W i 

TTii: Hinv crsities ihireau of the Jhitish Ibnpire 
h.is published an abridged lejiort of the jiroccedings 
ol the annu.d conleieiiie of the univeisities of Great 
Ihitain and Iri'land held last M.iy h'oiii subjects 
w'cre discussc'd (1) the urgent need for enlarged 
opportunities lor advanced study <ind research 111 
the Hritish nmveisities , (2) the increase of resideiilial 
,11 1 ommodation for students, (3) specialisation in 
ci'i tain subji'i Is of study by certain iinu eisitii's , (4) 
the oigaiiisation of adult edm atu'm .is in mtegr.il jiart 
ol the woik of the univeisities .Mr H A. L Fisher, 

I hen president ol the IFiaidot halin ation, .itteiided the 
I onfereni e .111(1 took ji.irt 111 the discussion of subject 
(j). which he consideied lobe* pic'-i'minenlly a subject 
loi c onli'ii'iii c and co-operation .imong the umv ('rsilies, 
es[)eciall\' in rc'gaid to tlie tmaiicial recpuri'inents 
ot new sjic'c 1. disc'd dep.irtnu'iits, th(' application to 
lh(' best advaiit.igc ot e.vistnig tiust funds m nni- 
vc'rsities, and the* mn'ratioii ol rese.u ch st ndents 1 ho 
Rc'jioi t (])p J 2 . prne i.s ) is obtain. ibk* from the 

I 'ni\ c'lsit K's Ihiieau, 50 Iv’usseli vScpiaie, W (' J 

VvA c'Ic'venth annual (onfetencc' of Educational 
Assim lationswill be* held, it Univ eisitx* ('ollegc*, Gower 
Stiei t, \V ( r, cm Deceinlx'i 28 Janu.ir\' (>, iindi'r the 
prcsideiKv ot bir Michael Sadler, Au e-('hancellor of 
tilt' I'mv'cisitv ol Leeds 'I hc' niaiigin.il inec'ting will 
bc' held ,it I ledloid (ailk'ge lor W'omc'n, Rc'gi'iit’s i’.irk, 
on till' .ifteinoon ol Dc'c ember 28, when Sir Miehael 
Sadlc'r will ch'hvei his jirt'sKleiit i.il addiess 'ITiere 
will be two joint conterem c's ot all the' siacieties during 
till' meeting — one' on the' ini'thods of carrying out in 
schools the rc'i onimendations of the rc'poifs 011 the 
Ic'.uhnig ol ('lassie's, Modem L.inguages, English .iiid 
Sc ic'in c', on Dc'Ci'inbi'r 30, and the* otlier, ” How can 
till' Links in the ('ham of Film <it ion bc strengthened 
on January 5 'Hie t'olk'ge ol Fic'c c'j)to|^s will also hold 
a (iisciission. ojX'iK'd by Sir Michac'l oacller, on the 
grove th ol burc'aucracy in ('diication Among the 
ji.ij^i'is which have' been jiromised are lour to be 
dc'hveied to the Matiuiial Lv.igue for Hi'alth, M.iter- 
ml V and (_'hilcl Wc'lf.irc' - on physical devc*loj)m(*nt and 
^,ts Icxxl rc'ciuiieinents, bv' Hr F Fntchaid, on phvsujue 
and giowth, by Di Janic's Kerr, cm child psychology 
.nid jisyc hotheiapvg by Dr William Brown, .ind on 
health education, by Jho! H'" Kenwood , thice Ic'c tiires 
on lefoim and tradition m c'diKatuan, by Mi. Frank 
Roscoe, to fhe ('ollege of Prc'i ejitors , a jiajoer on the 
child and the cnicm.i, by Di (' W Kimnnns, at the 
Biitish Psychological Society (Education) , another 
on the co-ordinalicry of the teaching of inathematic.s 
with handicraft, by Mr A Romneys Green, at the 
Society for Experiment and Research in Education; 
one on hy^giene as applied to physical training, by 
Prof M E Delafield, at the Incorporated British 
Assoc lation for Physical Training ; and one on 
relativity, by Dr Dorothy, .Wrinch, at the Association 
of Women Science Teachers. 
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Calendar of Industrial Pioneers. 

December 24, 1872. William John Macqueen 

Rankine died.-- 71 ic .uithf)r of ff soiios of valuable 
engmeofing text-books* Rankine \va? a distinguished 
engineer and physicist, and witli Clausius aifU Kel\in 
helped to found the modern science of Ihenno- 
dynaniics A studeift first at (dasgenv Academy 
and tlien of tlie Unncrsity of luhnlmrgli, lie gained 
practical c\)ij^rienc(“ in lailvvay engineering under 
M Neill and hoc lay and in 1855 succi'eded Cordon in 
the cliair of cK'il cnginc'cnng in Clasgow Cniversity 

December 25, r868. Linus Yale, Junior, died. - 
The son of Limis \'ale, senior (1 707-1857), a smcesslul 
inventor of locks, ^ale was bom in 18^1 and bi'gan 
hie as a ]Kjrtrail paintei Joining his falhei m 
184P he contiibiitcd much to the smcessol the firm, 
and dining i860 Op by the adopli.m ol an old 
Lgyplian decice, woiked out his well-know 11 ])in- 
and-tnmblcr lock lor the produdion of whuh the 
Vale Mannlaclunng Company was oigamsed at 
Stamlo»d, ('ounce tic ut 

December 27, 1883. Andrew Atkinson Humphreys 
died.*- lliimphiejs gr.idnatcd Irom the Cmted Slates 
Military Ac adymy,. sei \ ed in the Biuimu ol fopo- 
graphual Hngmects and tlie Cmted State', ('oad 
Survey, and made a long study ol the pioblmn ol 
controlling the w-aler.', o\ the Nlis^ssippi. his work 
on wliicli laised him high among liydrauhc engimsTs 

December 27, 1890. William John died. - 'I'ramed 
as a mnal ('onslnutor nndoi the .\dmirally, John 
was legarded as oik' of the ablest aiul most oiigmal 
const i IK tors ol his day lie un'oti' on stability, th(' 
.strength ol iron ships, and oth(»‘ siibp'Lts, and Irom 
1881 to 1888 was maiifiger ol the ikurow Shipbuilding 
W'i'rks 

December 27, 1896. Sir John Brown died.-*-t liu' 
ol the liist to (hwelop siict cssliilly tlu' Ressemer 
roci'ss, Crown inlroduied into Shelheld the maiiii- 
ictiire of steel rads, and at tlu' Mias Woiks, in i86p 
rolled an iron annoiir plate twche inches thkk and’ 
lilteen to twenty lect long 

December 27, 1900. Sir William George Armstrong, 
Baron Armstrong of Cragside, died. - V soluitoi, who 
beiainc a gicat engiiu'ci, Armstrong was a pioneer 
m the ns(' ol hydraulK imn hiiierv, the lual of Kinpp 
as .in im]no\ci ot aitillerv, and an org.mism ol 
outstanding .ibility Jjoin m Niwvc.islle in 1810 he 
practised .is .t soluitoi there, in i8|6, lu' mxcnled 
ills liydr.inlic ci.ine, and the hdlowmg \e.ii bec.ime 
the first nian,Jf!,n'r ot tlie Jilswiek Rngineeimg Works 
In 183 j lie bimight out a bi t'ech-lo.idftig idled gmi, 
in 185(1 ionnded tlie Klswick Ordn.ince Woiks, aiul 
in 1880 bmlt a six-inch wiie*wonnd gnu He Tv.is 
assisted by i^eiidel, Ncmlet X .iv.issam , and otluis, 
and the CIswu k Wi rks were .illinw.uds .imalgamafed 
witli those ot Mitdiell and Sw'.in .ind ofWInlworlh * 

December 28, 1907.^ Coleman Sellers died.^ A 

distingmslied Av.jenc.in mediamc.d engmciT, Sellers 
was tor many ^e.iis ^onm'cled w'ltff the fnm of 
Milli.im Sellers .ind ('o^ ol T’lnl.idclphi.i Reining 
in 1887 lie besame a consult. mt, .ind w.is .ictively 
eng.iged in tlie 'jntmeeriiig schemes lor llie utilisation 
ot tlie })ower ol the Niagaia Fail‘d 

December 30, 1910.* Fredrik Adolf Kjellin died. — 
Known for Ins ongin.d wmrk on elect lu smelting, 
Kjeliin was tr.iincd at tlie Technical lligli School of 
Stockholm and bec.ime met.'dlurgical chemist at the 
Gpingc works of the Aj^ctiebolaget (i Jkmedicks, 
wiicrc, in 1890, lie constructed* the first induction 
furnace. * K. C. S. 
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Societies and Academies. 

London*. * • 

Geological Society, Dt'cembei - Prof V ( 
Seward, president, and .dtenw. lids Mi \< D didh.im, 
vice-president, in tli(> di.m 11 A B.-iker Ceologual 
invest ig.it loiiK m llu' F.dkl.irul Isl.iiuls 1 he sti.ili- 
gr.i pineal* succesMoii (ompiisis 101 ks of \idi.i'.in, 
Itevono-F.irbonifcious, <ind l’i'imo-( .11 hoiulcioii * .ige 
'flierc is only one cxposiiie ol \rcka‘.in locks, iiamd\ , 
III the dills ol C.ipe Meieddh. tlu'^oiilhci niiiosl point 
ol West h'.ilkl.md ()\cil\iii^ tl^i'si' old ^o( ks, .ind 
sep.'uated Irom tift-m b\ .1 sliong unconloi mil\ , .iie 
(XKir.se s.iiidsffjiics .Mid i|n.ut/ilic locks, nc.ulv lioii- 
/ont.d 'Mils nntossihlcMons '.ciu-s is ot gicat thick- 
ness, jirob.ibly .ibout 5000 .hc't 11 occ'U])ics Ibc 
soiillKun piarl ot Wc-st h.ilklanfl .iml the isknuls lying 
to the west ol tins .tre.i it is icg.tnled .is ol Dcwoiii.iii 
.ige 'flic succeeding sciics ot locks, of Devono- 
( .11 bonilerons .igc, occ iip\' the rciii. under ol West 
F.ilkI.md (excc'pt li*r simill atcsis ol Pc-rmo-t ,1 1 bom- 
terons locJvs) .md Die iioilhc-iii half ol F.ist h.ilkl.ind 
riic' Middle .ind t'ppei Sc ries cac li include .iboiil .^500 
le'et ot sti.it.i rc'iic'stiial deposits ot Ikumo ('.ubom- 
leioiis .Ige follow, 'fluw occaipv a s\nclmoiinm <’\- 
teiiding o\er tlic' whole ol Ihe sontlusn h.ilf of Ji.ist 
iMlklaiul (L.iloma) .ind h'.ilkkuul Sonnd 'flii'y in- 
clude' <i thickness ol sli.il.i c'Ncc'edmg <>000 h'el A 
sandstone loim.ation (L.iloni.u) S.indstonc’) of no gre.it 
tine kncss lollow's, ,uul is, m tuin, snee eeclc^l by miye 
til. in 6000 Ic'ct ol teiiesln.il deposits Sc'cei.il tlion- 

s. md tc’c't ot tlic'sc' Pppc't 1 .ilonian Reds consist ot .1 
monotonofis .illern.ilion ol linn s.inilstoncs .uid sli.dy 
beds Dolerilic civ kes ••!(' ol lic'ipu'nt oiaiiirence, 
then age is posl-Pjiper I ahnn.in 'I‘hc' m.ii mc' laim.i 

I will piob.iblv' pyiM“ I ppi'i* Rcwoni.m .igc*. 

I 'Ihe JMlklaiid Id.inds .ippc-.u to owe' then c'Mstencc* 
to the' 1 .IC .1 tli.it tlu'y occur .il the' ci ossing-]il.n. e of 
two sc'ts ot folding nio\emc'n(s -A (' Seward and 
! 1 Walton On .1 collc'clion ol lossil jd.nils Irom the' 
I'.dkiand Isl.mds |)e\om,iii .igc' is suggested tor 
the' oldc'st pl.int-bcwrmg Inds Numeioiis ^-x.'imiil^s 
ol Olossoptc'i IS Ic'.nc's w'crc' co^cited, c'sjiec lally m 
l-afoni.i, ol spc’c ic's winch .iie not conlined to one 
geologic.. d si'iu"* 111 Ijie (umdw'.in.i S\sti'in M.niy 
specimc'us ol l''(pnsc‘lac c'ons slc'iiis wc'ie .ilso edit, mud 
born (he Olc^ssopteiis Reds of llu'se scwc'ral are 
idc'iitual widi J'.'ilkI.md c-s.iinples dc'senbed by A O 
.Nalhorst .uid by '1 (• 11. ilk', wink' utlieis aic' corn- 

ji.uc'd with .in PppcT 'rims',!! or Rha'lic sjiccu's 
Nroin/(i»itles cuYnrei f/eilloi) V comp.irison ot 
petiilied wood, most ol whic h h.is bc'C'U .HMgned by 
\anoiis wntc'i's lo tliegc'iins D.uloxykm, Irom ditlerent 
p.Uts ol Oondw.m.il.ind, points to Die pie\ .ik'iice, m 
the sonthein botanic. d pio\mcc', ot fy^'cs dilfcrmg 
Ml anatomic.il ch.u.ic, tc'^s tnini (.ontcanporary jilants 
m the' norllu'in pio\ iiKe 'I'lu' Pc'^ino-('*irbonilcrons 
llor.i seems to .igrc'c most ne.ulv with tke D.imnda 
.md Rc'anfcwt Sc'iu's ot liuli.i ,ind South Vtiua rc- 
s))ecli\c'I\ The steins c_oMip.iic.c! with Xcoc akimitc's 

t. ivonr .1 K'terenec' ol tlu* bc'ds .it ( \gnet I I.ubour and 

l'..gg 11.11 bonr t<* <1 somewhat higher posituti , .md, on 
the othei li.uid, the Ic'.ixc's dc'sc nbe-d .is iilosi>oplcns 
imkca Sc lumper (cl (i dcci/'icii', I'eistniante^) fiom 
North Arm, .iltliongli they rejnesent a wUch 

hits a wide range' both m space <md in time, suggest 
tfi possible correlation with the Fci^.i Sejies* ol South 
Africa and the ' 4 ’.^lchii^Se'iies ol Indu^ ** 

('.vMnKiDc.i;. 

Philosophical Society^ Ncnemlicr 27 — Mr (' T. 
*Ilcycock, president, in the ch.iir- t’ T. R Wilson: 
On some a-ray tracks, (i) Tlie track of an a-particle 
from an atom of thorium em.mation, together* with 
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that of the a-particle emitted immediately afterwards 
by the resiiltmg thoruim-A atom Some remarkable 
features on, these* tracks were explained as due to 
* the action of prevuiusly formed tracks m robbing 
the air of its excess of water va]K)ur (2) Photographs 
of a-rav tracks showing short-range /t-ia>s radiating 
from lliem Jumstead’s 5-rays, of whu h jdaitographs 
were obtained by him in hydrogen From ^le range 
ot tlft.‘ longest 5-r,iys their velocity leaclu's values 
t\viL(‘ that of the a-jiaiticle The 5-r.iys do not 
njijiear on the last two centiiiK'tres ol the a-ray 
tracks Ti»th{' ru ighboiiihood ol the initial portions 
of the a-tracks minfite»d('tai hed ( Umdiets are visible 
— probably the tracks of /t-pai tides cpiodiiced by 
S(jlt X-rays (K-radiations from atoms tra\eised by 
the a-pai Ik le) A 13 Appleton. Tlie inleipretation 
of the pelvic region ami thigh of Monotiemata An 
extensive (oinjianson ol thigh musculature loims 
an essential preliminary to the tr.icing of changes 
in the form ol the femur and pchis .imong Tefiapoila 
The destination ol ner\e-libn's «nd their course in 
ri’gard to peh’ic-gitdle and miisi les provide the best 
guide to the identification of muscles The myology 
<ind nervc-disfributiou of various mamnialuin and 
other tetrapod gioujis has been carried out as a 
lireliimnary to the identifu.ition of Monoticmc 
muscles Monotremata exhibit most ol the character- 
istics of the mamni.ilian thigh A somewhat divergent 
evolution has taken ])l<ice witli retention of certain 
reptilian features 'I'lie lesser trochanh'r of mam- 
malia IS a dillerent structnn' from the inteinal 
trochanter of rcptilia —A 13 Appleton and F. Goldby ’ 
Observations on the inucivation of the [Ujbi-tibiali'' 
(sartorius) miisck' ot Peptilia Jn some species ot 
Lacertiha it is innervated from two nerve-trunks, 
as in S|iherc/lon 'I'his is reg.iided as due to fusion 
of two muse! -elemi'Uts ('eitain ^Tfimmalia, Mono- 
tremata ,ind ccitain ( armvor.i .ilrnost reprodiue 
this form. fii most otliei Alauim.ih.i, th(' pnbi- 
fibiahs musile is rcpiesenled only by the sartorius 
muscle (possibly also by tlie gra< ihs niuscl('), and the 
fuiutioujias ch.uigcd -W. Burftside The axioms 
of ellijitic gtsimetry. W M Tl Greaves The 
periodic solutions of tlie dillerential eijuatioii for 
the tnode oscillator - C (1. F Janies * Complexes 
ot (Mibics in ordimy-) space • 


as well as in the mutual action from atom to atom' 
of the groups which constituted the Weber elements. 
The magnetic axes of the groups tend to orient 
themselves in rows At first, the group of electron^ 
in each atom isfdcnccte.d reversibly through a small 
range, a^cr which there is a break away, and new 
lows <ire formed with a more favonr.iblc oncntation. 
The control which causes tli^i range of reversible 
dellection to be very narrow (as, ffir example, nj 
iron) IS ascribed to tlie forces (not exclusively magnetic) 
between electrons in juxtaposition tn the outer 
shells of atoms The contiguous atoms are regarded 
as turning simultaneously under the* influence of 
the apjilu'd held, first reversibly through a small 
angle, and then irreversibly into new lines, which, 
m an iron cry'^tal, are inclined at f)i)° or 180" to the 
old ones When all the groups arc turned in one 
direcfion, the rnagnefism is whatls called saturated, 
but fliere may be a fuither increase of the magnet isni 
through the levx'rsible turning of the indiviTlual 
elcclroii axes within any grouji — A. P Laurie: 
Jvxpeiimciits with a model to illustiate the com- 
bmatioii of two atom.s consi.sting ol magnetons 
round a jiositive nucleus If two atoms comj)os(>d 
of lings of magnetons placed radially round a po|i1ivc 
nut lens apjiro.icli each olher, theij the magnetic Iuk's 
of force between the Iw^o atoms are shell that there 
imisf be two places of c([uilibuum for the two nearest 
magnetons — oiu' in which they .irc when the iitom>5 
a|>|>roaeh, and tlu* ofhei tlie position at right angle's 
to this holding tlu! two atoms together by means 
ol tlu' outer electrons A model to illuslrrite tins (Figs 
I and 2) was i oust nicfed wath four fixed i oils to repii'- 
sent two of the outer magnetons of two separate atoms 
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Royal Society, Deccmbci 4 — ITof J W Gregory, 
vice-president, m the eli.ur Sii J. A Ewing 'I he 
atmuic process m magnetisation fiirtJier notes A 
modilied form of atomir model lias been made wliu.li 
rejn-oduccs the distinctive tea tines of both Jerro- 
<ind paramagnetism d'aken in conjunction witli 
J-<iTigevm's»l#ieor\ oi diamagnetism, the new model 
appears to piR'r a general •lue to the piocc.ss of 
niagneti.sat^n in •any solid body, whether ferto- 
magnetic, paramagnciic, or diamagnetic. It is now 
generally recognised that the electrons, in cTinseqnence 
of oibital motion or otjKrwi.sf, are m .some wav 
niagiiclic (Ji-poles. If their grouping is not rigid 
and alio v^ ladividual electrons to havcTheir inagnefic 
axes rc^-ersihly deflected against a strong controlling 
lorge, v^e .find the phenomena of paramagnetisin 
'W reg.mds Ici romagnetism, the group might be 
initially uusymmej^rical, having a resultant moment, 
so that It oiKild serve as the Weber element m a* 
ferromagnetic pfocess. In th.it cast the phenomen.i 
of liysteresis are found when the group as a whole 
turns from one position of stability to another 
I'he control under* which .siw:h irreversible turning, 
takes place is probably partly in the mutual action 
bctwggn the outer shell of electrons of any one atom 
and tho.se of its next neighbours m the space-lattice, 
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and with two moving rods, each able to turn on its 
own ('('Hire and on a common centre between fliem 
Oil passing an electric cunent through tlie system 
the moving coils always arrangi'd themselves m one 
position 01 .mother at light .ingles according to tlie 
placing of the four fixed coils. Tins suggests .1 new' 
tlieorv of valcncv--a v.ilency not dcjiending on tlie 
number of m.ignetons m tlie outer slielJ, bid on the 
number of groujis of three magnetons Tlieic would 
be jinmaiy, secondary, and tertiary 's/alencics, the 
combinafum 6f two atoms at once producing ficsh 
groups ot thiec' electrons which lead to new' v.dcncics. 
An explanation of chtmical^combination is offered, 

■ A F M. Geddes : Ob,';crvMtions on the structure 
of the hydrogen lines Ha and Up Sommerfeld’s 
tTicory dt'manlls a camstant treiinency separation of 
tlie components ol spectral lines The results 
olitamcd lend to indicate a .gradual decrease in the 
separation TJiis appears to sujij ort M'f.cnnan’s 
Kle.i that the frequency separation graduallv 
diminishes and vanishes at the limit ol tlie 13almer 
senes- 1) M V Sommerville : l^ivision of spate 
by congruent tiiangy?s and tetrahedra d he various 
ways in which it is (possible to divide the plane into 
congruent triangles, and spaci. of thiee dimensions 
into congruent tetrahedra, i.s discu.s.scd. — Sir Thomas 
Mud : The tlicory of alternants from 1896 to 1917. — 
H W Turnbull . Double binary forms. The {m, n) 
form o'ik'Ot is binary in 

Ixith independent VRriablcs Relative to the 

independent linear transformations from z to z^, 
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Wi an invariant theory can be constructed. Tliis 
theory has been studied prin^ipallv by Pcano. Kasner, 
ind rorsyth, out only for values of ni « not exceed- 
present paper is priyDaratorv to a proof 
of (.or 4 an.s theorem -j that , the complete iiivanaut 
system of the (m, n) form is finite, ft is the algebraic 
theory answering to geometrical inversion. * 

• 

• Paris. 

Academy of Science.s, November 27 M Finile 
Bertm in th^ chair —Marcel Bnlloum . Fiiisteinian 
gravitation. Statics. Sing iil.ir points 'I'lie mateiial 
point. Varifiiis remarks - hi Fournier ICxpcri- 
ments on the guidance of dirigible balkjons tliiough 
fog by the method of W. A Loth : llieir con.seqneiues 
The electneal metliod of AT Lotli, ongiriaJly designed 
for the guidance of ships into port in" foggy weather 
is e(|iially applu'ablc to acropl.im's and bcdloons 1 he 
guiding eable may be eitliei aerial or buried in the 
earth. The latter metliod might be employed in 
establishing aciial cominuniealions aeioss the Sahara 
— L, Guignard . Tlie existence of eeiiain inofeid 
bodies in the pollen of wirioiis Asckqnadaee.e - - 
Charles Richet and Mine A C, Le Ber Studies on 
lactA' fermentation. The action of very simdl doses 
of substancefj apparently inoffensive Substances 
such as urea or milk, not considered poisoiuuis, can 
exorcise, even at very great dilutions, a distinct 
influence on the activity ol the lac Ik ierment. It 
follows that bacteria, .since they react to such slight 
influences, arc never found under idtuilual conditions 
of development -—A. de Gramont . Lltunate lines 
and spectral series — P Fatou Ccrlaui uniform 
functions of two canables — Spvridion Sarantopoulos ; 
The number of roots of holomoi phoiis limctK)ns in a 
given curve — Alf Guldberg Afcaii \ allies - Jacques 
Rueff • J hcory of flie phenomena of c\t hange 
Tw(j principles are enuncMbd gmng tlu' lelatioiis 
between rates oJ exchange and piireli.isuig ])o\tei of 
money m differenl couiitru's, excluding coiintrie.'- 
^iractising continuous inilation The prmiiples are 
vciified by constructing curves of the piirch.ising 
power of the franc in fh^glaiid, flu* Lnited States, 
Italy, and Spain, ovi'r a senes of veais - A Buhl. 
The secular movement of llic pciihchon ol Mercury - - 
l^odolplic Soreau 'The laws of vaiuition with alti- 
tude, m the troposphere, ol the characft'iistics of 
standard air - -Henri Fabre Ihnering flight 111 the 
Mediterranean The flight of a bud (juoli.iblv ihc 
]>u(fm) has been studied ; it rarelv flies m calm 
ivcather, and when lorccd to do so its flighi resembles 
that of a duck But as soon as Ihc wind velocity 
and height of^ho waves rt'ach certain delmife v.ilues, 
the bird flies witli motionless v^ings TJic explanation 
of this flight IS based on flic hypotlmsis lliat veitiial 
air-currents arc picxhiccd by^the wind stnking»tho 
waves Fhciie must be*l)oth a.scenchng and descend- 
ing air - currents, but the* bird utilises only those 
ascending currents the direction ol whuih is controlled 
hy the direction of the crests of the wa\cs — \V. D 
MacMillan : Can the inoan density of (lie Universe 
be finite ^ — Lmjlc Borel . Remarks on the pieccding 
comnumication — Ch. Maurainand Mirlt. de Madinhac. 
Lvahiation of the inteysitv of the veitical electric 
currents traversing the soil m France — R Boulouch . 
File aplanatic tcTcscopc.--R. jemaust . The aiiplica- 
lion ol pyrometdrs to high fret[i^ncy measurements. 
Jhc F6ry pyrometj^ can be utilised in semie 
measurements necessary in radiotelegrapluc installa- 
fions. Two examples arc given, the calibratioii of 
high frequency ammeters ancl the measurement iiiulcr 
working conditions of the resistance of the o.sci Hating 
circuit of a lamp generating station. — L Gaumont : 

A new sound •ampliticr. The \*ibrating part of this 
apparatus consists of a silk cone on which is coiled 
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a spiral of fine nlumininm wire : the cone is lilted 
between the poles ol an electromagnet, similavly 
shaped. The telephone currents# p.iss round tlie 
spiral wire oil the cone, which is set m vibration by , 
the action of the magnetic field. The sound is 
magnified without distonioii, and one apparatus had 
a range of hearing ol pio metres. — P. Lemay <ind L. 
Jaloustr^. ^onie mu lobiological consequences of the 
oxidising jiropcrties of thmuim-.X I'iarlicr rese.ychcs 
sJiowcd that llu' inihoactne clemcnls licllave as 
oxidising c.ital\sts 'Fhis suggc.stcd tliat thoiiuin-X 
should faioiir the giowth of acitibic orgjiuiisms and 
slow down flic d(,\ elopmenl ^1 .Miaciobic oigamsms, 
I'-xperirneiitai pioot ol the correctness of this \icw 
lias been obtained, using ]> and Ji. JjirtyricKS 

as till' test organisms- P Loi.sel and Michailesco ; 
'llu* ladioai ti\ it\ of the s}?iiuigs ol tlic Baths of 
Hciculcs III K’onmania, Ihe w'atcis from lour id 
.seven .springs examined show marked radioactivity, 
in anioiuits vaijaug with date of collection - L^on 
Guillet and AhirccUBallay • 'Flic vapour pressure of 
some coppi'r-zinc allots m the .solid stale The 
va|)oiii prcssiiic of /me iii biass (zinc t4'8 ]ier cent ) 
varied between 4 o mm <il 543" C and 19-3-’ mm. at 
C In till' piesenee of an, flic loss of /me was 
smallei Ilian m mliogen, hydrogen, or c.irbon 
monoxide -AIM Dervin <ind Olmer : Ammoniacal 
silver lluoiide 'I Ins I'oinpoiind has the eomposition 
AgF 2NH3 ilF^O On i.ucltil heating it loses 
walei, ammonia, and ammonium fluoride, leaving an 
explosive mil ide, Ag^N -j Valentin 'Flic solidifica- 
tion of tlie svstem Alg( 1 ^ Iv( 1 Ba('lj -Paul Pascal : 
Alagnclu ^ nn.il\ sis ol the st.innic acids AIe*<isure- 
mciits ol the iiiagiu'lu siisi cptibiht) of stannic oxide 
in fanous slates ol li\ di.ition give no evidence ol the 
formalion ol any dolimte stannic acids — F W. 
Khngstedt 'I iR* • ultraviolet absorption spectiM of 
toluene and the x)leiu.'s Tlu* three xylenes possess 
vciy dilfeient absmplion speelni -Louis Grenet A 
possible modituation of the iion-ccmentile diagram.- — 

1 . f Simon The inllui'iice of the slriieUire of 
organic compounds bn their oxuhition by chromic and 
sulphuiu acids The lombuslion of oigifnic cofli- 
poimds by the chromic-sulphiiric .irid mixture is not 
always compk'^e, and bom the data given, there 
w'ould apjicar to be abel.ition bctwi'cii the amount of 
carbon esc.ming combustion aifd the molecular 
slnicliiro of The conqiound -.Andr6 Brocket : Some 
l)io[)ertics of llie ai.tive nickel employed as cata- 
lyst 111 organic chemislrv' -Alai cel DeRpine The 
iridio -di jiyi idino - tot rach lorides A 1 [ I rfC'sJLN )2Ci4j — 

M. Faillebin . 'Flic hydiogenaiion of aldehvde.s and 
ketones m Ihc pri'scnce ol juiic .md imyuin^ platinum 
black 'File rediu lion of aldehydes and ketones to 
the lorresjionding alcohols hv hydrogen with pure 
plalmum black as a ealalys^ gives ba(l jii«Ids . there 
IS a tendency for tlu* t(#rniation of hytfiocai bons, and 
the catalyst becomes nqiidly •iatigiTed If the 
platmiini black is made Jroin a soluticSi of chlor- 
jflatmic acid eont. lining ieiru chloride, the impure 
calalyst gives cxcftlent*, yields of alcohols. — G. 
Delepine and Milon • The presence of AVaulsorlian 
reels in the carboniferous limestone of*tlie l.aval 
b.i^m — T, Barrabe llie ])iesence of transferred 
sliata m the eastern Corbidrcs. — F' Roijian*: 'Fhe 
<j#iateinaiy terraces of the uppei valley ol tliT* Taffy^. 
—Albert Nodon : l^e.si arches on solar a^'tion at a 
*distance - -V. Schatters : laglitnuyg au^l trees. — E. 
R^ger • The ]JbAodic* return of severe winters In 
18O0 Renou noted that .severe winters iccur pcnodi- 
cally. The author giv'cs additional data m support 
•of this, and jnits the period as 4> years - -E Fichot : 

The constitution of OLeahic areas in basins of reson- 
ance, originating Irom continental mas.scs under the 
action of the tides. — G. Hamel : Some peculiarities 
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ol the a!f?olop;u (loia of Saint Malo — P, Maz€ : The 
practical comlilions for using calcium cyanamidc as 
a manure he Ix’^t way to apply calcium cyanamidc 
• to the soil IS to mix it with peat — Ch Brioux : The 
compamtive assimilahility of caliium phosphate and 
the phosphates ol non and alumina. Plants tan 
assimilate jihosphonis fiom the ])hosphates of .ihi- 
mmium and iron, ,ind Irora the cxperimc-nts 4t‘'’‘'nbed 
the Ircihty ol assimilalion of ])hosphf)Uis liom the 
l)hospha*tes ol aluminium, c.ilcium, and non is 111 the 
Older gu’on From this it folhnvs that in delmuiniing 
the uselul 4)liosphofus in manures the sohent em- 
ployed should attrick nut only the phosphates of the 
alkalies, hme and magnesia, hut also jiiKtsphates ol 
non and ahumna — A Pezard and h' Caridroit 'I'he 
f action of the testicular hormone on the relative 
valency of the allelumm^jihic factois m sheep (Dorset 
<ind Suflolk) - it Barthelemy Maturation iii t'liro 
and activation of the eggs in the general caxity and 
conduits in Juscti — P.nil Portier .ind Maicel 

Duval - OsiiiolK pressure ol the l)l(*od ol IIk*" uipid ” 
eel .IS a luiiction of modilu .itious ol tlu- salinity ol the 
extc-rnal medium Tlu' mm us al)iind.intl\ seeieted 
at the sin face of the sKm ol the eel h.is .1 inaiked 
iiifirn'iice on the isolation ol the nilein.d nn'dium. 
'I'he parted or coinjilete reniov.il (hy wiping the sur- 
t.iC(') ot tins piotectivi- medium c.mses .m iiure.ise in 
the osiinhic pressure of the blood serinn whi'ii the 
s.dimty ol tlu' extern. d medium is im le.isi'd led Le 
Danois • the piediction ol the \alue ol the herring 
c.il'cli in winter The jirediclion is hasi-d on the study 
ol th(' 1.^' (' isotlu-rm at 50 iiudres depth in \ugust, 
ami the assumjhion th.it the moceincnls ot the hciiing 
.'lie gONcined by tin- temperalure ol the water the 
lishing results this winti-r h.ive (onlirmcd this Mevit-- 
Louis Roule : The ecology ot tlu' sturgeon ( tii/vascr 
sttino) in till' .Atlantic regions of Fr.ntc# - II Herissey 
dhe biochemicnl synthesis ol f/-a-maimoside st.irting 
fioin mannam s -iunile I'' Terroine, h. Brenckmann, 
<ind \ Feuerbach Tin idmitily ot coinposilion ol 
organisms ot the s.ime speries altci di.Uh l.iy st.in.i- 
ti(^n — (r Marinesco • Ihe idle oPo.xidising leinienls 
111 the pofllmtioii of levers and inli.immations 


, PRUSSLLS* 

Royal Academy of Sciences, (tctolx'f i 1 - .M A 
J-amcerc m the ihair -(’ Cesiro Ihe blue (i\stals 
ot dislheiK' lound .it Kat.mg.i F.u ihtv ol the 
cleas'age 'Phe angk' (d exlinction on g, <ind m the 
other facc^jot tlic veiln al zone (ami spondmg laces. 
'I'he results of a did.iik'd cm sl.illographu ex.immation 
oJ sm.dl uy stals ol dislhene, collecfi'd m K'af.inga 
.sands 'Phe same sand cont. lined .1 single trysl.il ol 
eiicl.ise, a !»nyncral nof liilheito found in the ('origo 
— Leon Fre^ericq New De^ginm The colony ol 
arctic-aljnn^ amnnfls .ind jil.nits found on the Itai.iipie 
Michel plateau is cxceplional and is not found to the 
same extent on the olhci high pkiteaifx of New 
Pelgium, notably at LosUtnmergr.ilien 'Ibis pheno- 
menon aiipcars to be coimei ted \\ itli Ih^ loe.d aiiouuily 
ot tern peraf lire wlm h ( liaiai teriscs the i hmale of the 
Har.Kj a Mi( hel -"Alaiince Nuyens Phe traje«t<^iy 
of an ])oint m tin- hekl due to an election 

-•■ih Buttenbach . Note on k. Isolde 1 he lesults 

a cryslcsllographic examination ol kasohte, found along 
with ]utchb 4 cnide in the Katang.i lopper mines--* 
Charles Fraiponf: ( )b.servalioii^, on flft? l.irge Pleisl^i- 
cene Fchd;e. 

November q — J Neuberg : Geometry and metli- 
anirs - N. Saltykovf; The de\*elopmcnt of the theory* 
of iMrfial C([iiatioas of the* first order of a .single 
unkiiQwn function,— P.i 111 Brien Jicsearchc.s on the 
embryogeny' of Sulpa maxima. 
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Sydney. 

Linnean Society of New South Wales, October 25. — 
Mr. G. A WaterliQusc, president, in the chair. — 
K. J. Tillyard :o Mesozoic iitsects of Queensland. 
No. 9. ,ln the Protorthoptera a huge number of 
inigments of the peculiar Mesorthopteron locustotdes 
'Pill enables a full re.storation oftlhe wing to be made. 
'Pwo new genera and species aie dc.scnbcd in the 
Grthoptera, one relateil to mantids, the other a very 
elongated locustoid type In the (Jdoiiata a practic- 
ally complete wmg of an Archizy^gojdcron forming 
the type ol a new family is discussed. In the 
Hemiptera a l.irge number of new types arc dealt 
with, inclmlmg the first Tii.issic record of representa 
fives of the Cryddocerata or water-bugs, and .several 
new llomoptcra belonging to the Scylinopteridm, 
'Projmluchid.e, Cixndm, and Ipsviciida' --A. J. 
Turner. .Some Austr.ihan nudhs from Lord Howe 
Island. Ship traihe pl.iys an important part in the 
iidrodmtion of Australian species ol Lcpidoptera 
into Lord Howe is , Norfolk Is , and New Zealand. — 
Vcr.i Irwin- Smith . Notes on nematodes ol tht genus 
Jdiys.doptera. Pt i^'. Phe Physaloptcia ol Aus- 
Ir.ihan Li/aids (eon Id ) 'fwo new species and a 
hirva found cncysteil in the body .cavity of Hinitha 
Icrmolatitm .irc described 'Phe cyst-iormmg habit 
was not known bclorc m the genus, and Phy^saloidcra 
have never been recorded, hdhcito, outside the 
ahmeidaiy canal — G. D. Osborne The geology and 
petrography of the ('hiiencetown-Palerson district. 
Pi 11 'J'ho huger faults are connected with the 
folding mo\emcnts wliieh ])roduced asymmetric 
lilimgmg lolds as the outcome ol thrusting due to 
the subsidimce oi the sub-occ.mic segment of the 
Ihuilic 'Phe <ige of the laiiltmg and folding is 
piob.ibly jxist-l'pp^'’' Maiinc .ind ])re-'Priassic. A 
comp.iiison l)ct\v(‘cn the plan of the oidcro]) of the 
Dolwiftia conglomeuite in the IVrmi.an Senes and 
that ol the PAdcison loscande in the Kutlung Si-rics 
givi's cMdetice ol ddlerential irumjihng ol Ihcsc Iwc^ 
I senes 
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The Development Commission.^ 

T he Devt'lopnicnl (.'oniniissioncr.s have just i.s.sut'd a 
report on llicir opcnitions (luring the year (‘mled 
in March last loir a Bhio-l>ook it is an iinu.siiall\ 
interesting (locuinent, (ontuining as it does main 
verbatim reports Irom lineitors ot Rcseanh film do 
not disdain, on ouasion. the .11(11)1 the [loels in de- 

.s( rihmg their lahom.s We mav mst.mee Idr. W. 11. 

• » * • 

Hard) on fnli^rv reM-.m h • 

“ 'I'he Irontal allaek,” he .avs, “ usiiallv' 1 ailed, 
‘taking a [ir.ietKal view ’ ol tJu problem, olten lails, 
and r.irdv gives nmie than a jiarti.d and ineom]dete 
solution 

“.Sdentifu histoiv shows that the solution of a 
problem moie often*thaii not (omes from a diitation 
tot.'dly une\{)e( ted - 

I'oi wluh- the tiled w.ices, \ .iinly bu'al.ing, 
Seem hei(' no painlid ini h to gam, 
h'ar l).i(.k, through (leek.s and inlets making, 

( omes, silent, flooding ui, tlie mam ' " 

-Xnd the (orollary is well espiessed 
“ J'lie search foi the lundamentals ol knowledge 
must rem.im the business ol spec lalists trained to the 
use ol the test lube and midosiope. Hut it is one of 
the gravesj lalkuies responsible lor the siispidon with 
wlmh the ‘piaetiial’ man olten views scieme, vvludi 
represents tlie woik of the specialist as something 
different from th,it,ol the man engag(‘d in the dav'-to- 
day emplojment ol mdiistiv ” 

No man h.is a wider (onlait with research m its 
pr.ietical outcomes than has Mr. Hardy, and no one 
is entitled to speak Vilh greater authority on J;he Stake 
organisation ol reseaic'h • 

in the sear i^ndor leport the Development (0111- 
mis^ioners lec ommended the esiiendUuie of 368.4^0/ , of 
which 41. 372/* was b\ way of loan. The giants to 
agrieulluie amounted to 226,2^3/ Ihider the head ol 
fisheries the grants lec ommended totalled 71,218/. 
Fishery researeh vvoikeis apjiear to be in tjie liapfiy 
position ot explorers ol a new and ric h t cjuntry, and 
tlie Commissioners were well advised in devoting a 
large section ot their repoit^tn a del.yll^l* review of 
tlie progress made m the- solution o^ lishefv problem.s. 
As the Hiilish .sea fisheiies alone piovide about 13 
million tons of fish ai^/uiall^, it is dear that evaai the 
v\ide seas about our coasts r!tuno1 continue to furnish 
such a cjuantity imles.s the increased control whieh 
increased knowledge alone will bring eonies <lo the 
re*«( Lie Of this knowledge and the need fur its 
Jiension, here is an example • 

'I'lie study P)f%thc’ ^'dible erab,” s!ivs Mr. Hardy, 
now in progress at Aberdeen^ has revealed the fart 
that there is a steady migration fj^om the East Coast 
to the Moray Firth. Ofie marked erab vva.s found to 

' 'Iwciflli Ki'poitof tlio DevclopnR'nt CommissiouPrs for the yc.'y ended 
M.irth 0,19-' GM St.il loiu ry Ollite Uil 
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have covered o\ er too miles of coast in just about as 
many days. All ^he lines of mij^ration meet at a point 
. in the Moftiy Firth, Why We do not knpw, hut 
it is somethin;^ ^^ained to have established the fact of 
the migration.” 

Another interesting discovery is a method o/ purifying 
mus'^el»s ^and, probably, oysters too) b\ treating them 
with chlorinated \mter and thereby indm mg them to 
(leanse th*imselves*of sev\age bar term. Reseanhes in 
plankton are procLTdirtg \igorously at man\ lesearch 
stations, Tliis, ot course, provides the most funda- 
mental jiroblem ol all. ,Just as the harvest ol the land 
depends, ultmiatelv , on the a* tivities oi t eitain muro- 
scopii' organisms in the soil, so the haivi'st oi the sea 
depends, in the long run, on the muros(o]}i( organisms 
It contains It is interesting to learn that, eijually with 
the soil workers, fishery investigators arc giving mm h 
attention to hydrogen i(tn com ent rat ion. fn sea water, 
this me.isure ot acidity apjiears to be (orrelated with 
the (onteiit ot ()rg<inic matter. Perhaps the most 
important fishery [n-oblem is ('onne(ted with the 
hetring. I'he nusteiions movements ol this fish, 
affeating as thev do the livelihood ot Ihoiis.mds of 
pel sons, have been celebrated in song and storv Shoals 
mav suddenly desert waters wlm h thev h.iv e Ireiiuentcd 
for lentunes 'I’he llanseatu League (a Cleiman 
domin.ition ot Fngland) was termmfltfd in the filteenth 
century large’) by the failure of the herimg fisheiv 
in the Haltu' ; within livung memory, the herring has 
deserted Loch Fyne m Scotland As the Scottish song, 
“Sailer fcfcrrin’ ” runs * • 

“ ^’'ou may ca* them vulgar fann’, I 

Wives and imthers, nnysT dabpainn’, 

Ca' them lives o’ men " 

'I'he problem is as yet unsolved, but it Ts the busines.s 
—and the certain hope — of s( lencc to solve it. 

Of the many forms of State organisation ol research, 
that Lindct which fishery investigations are regulated 
appears to be one ot the best. Jn outline there is 
provision “ tree” and (2) “direited” research 

The latter is defoted to the soliitioii of definite economii' 
problems, ^fiereas^the former is coiucrned with the 
study of fundamental jiioblems whuh ]ie«al the root 
of anv .tdvam e in the jiraryf al spfiere. Hut no attempt 
has been made to lay down a defintfe border line. 
Conti (filing both there is an .\dvisorv Committee ot 
sci^nUlii; men, the advK'e of which the Cominission'eis 
afTpeai to a( ( ejit unhesitatmglv. • 

We noti( e.pfi,hat‘the various Agricultural Research* 
Institutes continue to produce* rnucfi Valualile womIc, 
though the section ol the report devoted to agricultural 
rc’scandi does not im^lude muclmew matter of interc-.st.« 

'Jlie report does not c'ontain, as in the past, an 
acc-ouiit of the present finances of the Fund. In an 
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article published in Nature for April 8 (vol. 109, 
p. 433) some apprehension was expressed on the score 
of the low ebb which last year’s report vshowed the 
F'und had reached. Having sthvived the attat'k of the 
Geddes Committees, it would be indeed unfortunate 
if the future of fishery research-should prove to be still 
uncettain, while it is ecjually nec-essary that the valuable 
reseirdics of such institutions as the Plant Breeding 
Stations ^hould be continued and plac ed 0^1 a pei manent 
basi') 


The Petroleum Industry. 

The Petrolenm and Allied lndu<itries : Petrokiini, 
Natural Gas, Naliital IFa.vc'r, Asphalt^; and Allied 
Siibslanees, and Shale Oils. By James Kewley. 
('I'he Industrial Chemistry Series.) Pp. .xi 1-302. 
(London • Baillic^rrg Tindall, and Cox, i(;22 ) 125. (A. 
net 


'"P'llF literature com erned with petroleum and its 
1 products is bcroming almost as extensive as 
that whuh relates to coal. But whereas that ot coal 


is the growth of some ccntuiies, the literature of petro- 
leum has been acTuinulated within living memory. 
'I his is due, of course, to the extraordinary develop- 
ment of the use of petroleum as a source of light and 
hcMt. The growth of motor transport has been 
rcmafkable, due in no small measure to the influence 
of the Great W.ir, dire* tly and indirectl) Aviation 
has arisen wholly within our own time, and is on*t 
of the most striking of thy new departures which the 
twentieth c'entury has witne.ssed. The exploitation of 
oui oil-fields has become a ciuestion gf national im- 
portance, and, it may be added, of intei national dilTi- 
culty. The growth m the use of petroleum is wtII 
illustrated by the subjoined table, takcai from the 
recently pubhshc'd Report of Lloyd’s Register of 
Shipping lor the vear tq2 1-ic;22, showing the pro- 
gressive demand for oil-carrying vessels . 

Oil-litiki 


July i()i \ 
July loic) 
July 1020 
July 1921 
July 


1,478,988 gross tons 
'i, 92(1,113 

.1.354.3 ff 

4,418,088 

3, o 62,0()9 


It is further shpvvn hy the increase in^gross tonnage of 


vessels either originally fittcxl to burn oil fuel or sub- 
se{|iientl) converted for that [lurpose,: 

ft littod for 

.» biirninj,' oil kn’l. 


July 1914 
July 1919 
July 1920 
July 1921 
July 1922 

2\ddilional evidence 


i,3'o,20() gross tons 

• 5.33b.b7S 

. 9.350,334 

• 12,796,635 
. 14,464,162 

is furnished by the"' large increase 
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in the number of motor vessels durin^^ the same inter\Ml : 


• 

Motnr 

Number 

Vessels, 

Gross Ions 

July 1914 

2C)7 , 


July 1919 

• . ^12 

• 752,606 

July 1920 

. 1 1 /(S 

955?8io 

July 102 1 

■ . • 1-173 

I,2.|<S,SoO 

July 1(122 

1620 

i.5j2,i6o 


These statistics, it must he understood, aie those re- 
corded in the Re.eister liooks of the soiiety, and are 
probably an underestimate of the [growth wlmh has 
actually 0('curred throughout the world. The\ are. 
nevertheless, hiyddy sinnificant and mstriuli\e, and 
serve to illustrate \v|jat is a y^reat laclor in woild-wide 
progress, and eminently l•haraeterlstlc of our own age 
The book’ under review may be ri i ornmended as a 
coiieiseand well-informed account of the rise and giouth 
of this Huportant industry. It is well arranged and 
well written, and < orisidenng its lynitation as to sjiaie, 
deals Tn sufTa ient detail with its more important phases. 
It is divided info nii\e mam seitions, or parts, eai h of 
which IS fuither .subdivided into se\eral subsections 
The classification is rational, and (ondiiees to a logical 
treatment of the subjec t-matter 
Part 1 . is introductory, and tieats of thc' termino- 
logy of petroleum products and of the hisl<tr\ of the 
jietrok'uin industry, of the rhemistj;y.geologv, and mode 
of origin of natural petroleum. Part II is (omeined 
with natural gas, its (xcurreme. distribution, com- 
position, and applications. Pait Iff trcMts ol cViide 
petroleum, its oc cairrence, distribution, and character , 
of drilling and mining opeiations, and ol the storage 
and transpcjrt of crude oil* and its li(|uid produ(.ts. 
l\irt IV. describes the manufacture ol shale cjils and of 
the various tars obt.uncd as by-produc'ls Part V 
deals with asphalts. Part VI. with the natural mineral 
wa.xe.s. Part Vfl. with the woiking up of ciude oils, 
their distillation, fractionation, and c hemic al tic-atment, 
the man ufac't Lire of parariin w'a\ .md lubricating oil . 
“ erac'king ” ai'yl hydrogenation proc esses ; and refinery 
waste produc-ts PartVllI dcsc*ribes the c»harac ters and 
iisc-s of petroleum proclmts, an^l Part IX gives sc^iic 
acrcoLintof theiflethodsof t?stiyg and standardising them 
As regards the origin of petroleum, in spite of muely 
discussicm and the voluminous literature to which tlie 
subject has given rise, we know' nothing with cca taint v 
The volc'anic or inorganic theory, although advocated 
by such authorities as , Humboldt, Ifeithc-lot, .md 
Mendclc'*cff, is incotu hisive. and tlmre is an mcTc'asing 
body of evidence against it. On tYe other hand there 
arc many objections tc)*the assumption that petroleum 
has been produc'ed from organic remains, although ^lie 
geological evidence, at least in the case of ceitain oil- 
bearing di.stricts, lends a c'ertgiii measure of support to it. 
The (question i.s Swirly disc iissed by tlie author in the light 
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of the most recent c'cmtnhiilions to it, and, on the w hole, 
he is inclined to consider that the rnaj^ority of c rude oils 
are probably of vegetable origin, although Ifc advamc es 
no surmise as to the mechanism of their formation. 

One ot the most important developments ccmnected 
with the j,)clni!eiini industry is the, utilisation of the 
natural gas whuh is evolva’d m enoimoiis cpiapUti^’s iii 
( ertam oil-bearmg tegioiis 'I'his ufllis.ition has in.uiily 
occurred on the Aiiieiic an continent owiwg to the 
circumstance ^i.it Certain ot the oil wells aie not loo 
remote from centres ol po|)ula(ion. Main Uewns in 
America are siipplicjd with tliis^gas at .i very low cost. 
.Milch of the gas is c-onsmiH-cl in the' uiaiuilac turc of 
so-called carbon-black, an cslrcmclv line form ot soot 
f.ir superior to ordiiiarv lamp blac k as .i pigment and for 
the maniil.ic ture of punting ink It is c .ilc ulalcd that 
j one pound of c'arbon bl.ic k sulficcs to print 2250 copies 
I ot .1 si.\tc'(‘n-|).ige newsiiapei Hpw.irds of tiltv million 
pounds of this matcTial wc-re piodiicrd m the Thnted 
States in 1(120. ftom thirtv-miic opciMting plants in 
V arioiis St.itcs. m.imlv m West \ irgini.i and lamisi.in.i. 
(‘oiisideiablc ((u.mtitics arc used in the rubber tyye 
inchistrv . for the maniil.ic tuic of stov e polishes, Cbinese 
•md Indian ink, jiapcr m.imilac lure, tarjiriuhns, etc. 
Put even vvlicn the gas cannot be immediatelv utilised 
it Is now iKincfwd and stored under jnessiire b\’ modern 
c'oinpressicjn .md tctrigeratmg pl.mt, and can lu' trans- 
poitccl. 

Mr, Kewley is to be c ongi.itul.ited on the jirodiiction 
ol a v.iliinbleconlribu^ion to the liter.iture of an industry 
vvhu h IS pre-emmeriltv eli.irac tc ristie ol uiir owii epuc'lf 

Unified' Human History. 

A Shorl IIiAoq' of the Wo, hi Py H 0 . Wells. Pp. 

xvH PJ2. (LoneJon ('assell and ('0., Ltd., 1922) 
i :;s', lu t 

'^ 1^11 IS is a new work c'ovc'ring the same ground as 
JL the "Outline of llistoiv " and m the same 
spirit, but re-wiilten and bc-tter written, and correcting 
manv of the faults ot judgmeat and pnjvcfr^on wliich 
distigii red the earlier I Hiolc .Mr W cl^s has tbgested his 
mateii.il m the interval and writes now wit% ease and 
mastery. tIic arrangc^neut ^md general div ision ot the 
space IS ctiiite satisl.ic tor\ , ?mcl the production and 
illustrations ate excx'llent It is a great teat* following 
so rjiiicklv on the labours of the " Outline,'’ and nil who 
ary interested either in history, m education oi*m 
■jjKial progress of the world as a w^icde, arci under a 
cletj) debt of graiil^ide I4) Mr WTlls for^arfying it out. 
Xolliing has done so iiuieh to awaken the public to the 
.social importance of history, and tl^g readers of hrstory 
to the unity of their suhjtx*t. Tlie liooks are a prodigy 
ot industry and skill and m the realm of literature the 
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best thin^f wo owe to the war. It was at a gathering of 
thinkers and .so( i^l workers during the war that the idea 
of toaoliing world-history to all nations on a common 
plan was first mooted, and Mr. Wells responded to the 
apjieal. Jlis “Outline” has sold in hundreds of 
thousands, especially m the United .States. It has 
provoked demands among working men to be taught 
liistory m that .spifft , it has changed the outlook and 
the sy]l.i!]^ses of sune.s of teatliers, it has helped to 
siKcess other similar books sudi'as ).\\c fascinating 
“Stor\«of Mankind ” by Van Loon, wliidi has come 
over to us from AnieiKii this autumn. 

In \iew of all this, it is ])altr\ and unworthy to dwell 
on minor defects or on dilferem es ol judgments, and 
still worse to condemn Air Wc'lls bec'ause not being a 
“ historian,” he has done a work which “ histori.uis ” 
ought to h,i\e dune o\er and cner again before. 

It was ptubabh this fac t. that he was not a historian 
in that sense, immersed m the details of .some sjiec lal 
pc'riod or aspes t of history, which, added to his own 
incompaiable [loweis ol lec'eption, production, .uid 
lyiagination, enabled Mi. Wells to accomplish the leat 
The Ireshness of his mind prompts him constantb to 
some interesting new v lew , some com|)aiison ^‘spc'c ialh ol 
anc ient and mociern time-s, some- wholesome challenge to 
uccejited judgments ; e “ It was not scfinuc li the Jews 
that made the Ilible, as the Ihble I Hat made the Jews ” 
“How important acentiir) this sixth me was in the 
history ol humanit). i*'or not only were these Ureek 
philosophers beginning the researcji lor dc'ar idmis about 
tlie Linntrse and man's jilace in if, and Isaiah cari Miig 
Jewish prophecy to iLs sublmK'st levels, but, is we shall 
tell later, Gautama Jhiddha wa^ t 1 ien*teaching m India 
and Confucius and Lao Tse in China hVorn .Athens to 
the I’acific the human mind was astii 

I'Aen m the case of Rome, to winch Mr Wells still 
does less than justice, it is enlightening to have the 
comparisbn with our modern enijiiie “The Roman 
empire after all was a very jirmiitue org.misation , it 
did not educate, did not explain itself to its iiicie.ismg 
multitudes ol 6lti/ens, dicl not^iinite theii c ci-operation 
m Its decijjons ‘^i'liere was no network of schools to 
ensure a comnicm understanding, no di^tiibution of 
news to sustain collectne Setui^y ’ 

Ail suc^ comparison'!, whether oj eontemporary 
hajipc liiiigs or of cxulier and later soc lal states, are useful 
an^d insyiwng and arise Irom the sMiojitic Irame of ntind 
fThich cjuahfies a man for such work as this It is ‘an 
antidote *to^l le Pxcessive criticism and temdenev tc« 
pessimism winen mark .so mnclf of ot.’C literature at^he 
jmesent time. But it needs to be based on a sound 
knowledge and apjfreciatiun {^f the historical fact, anij 
It IS naturally on this latter side that Mr. Wells is weaker. 
He dhes not estimate duly wliat Rome did lor the world, 
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the greatness of her legal work, its continued progress 
its permanence in the modern worich Nor does h 
allow for the constructive value of the medieval Churd 
and Catholic doctrine. No,. word of Dante (or 0 
DescartCs) with a whole chapter for ('harles V. ! Tha 
is a blemish impossible to pa.'js over. It goes with t 
general tendency in the book to lay .stress rather on the 
externals and the picturesque figures in history that 
on the deeper, .spiritual, or intellectual factors. Thui 
Archimedes and Hero apjiear but not Tythagoras. 
.Stephenson and Watt but not Descartes and Leibniz 
or even Newtcjn. Scienc-e appears as the translurmei 
ol industry, the generator ol slear.i-engines and steam- 
shi[ts, but not as the knitter-up ol men’s minds, the new 
universal doc-trine which replaces theological dogma. 
lAen .science as the healer and preventer ot discai.se 
seems to find no plac e . there is no word of Hipjioc'rates 
01 Pasteur. 

We know well how eas\' it is in reviewing such a 
book to draw up lists of inexcusable omissions. It 
would be ungrateful m this case, lor Mr, Wells has given 
us so iiselul and attiaclive a gilt and has worked so 
valiantly for the cause both ot histoiy and of scicmc-e, 
and especially of sc iencT as coming into and mudifving 
history His answer, no doubt, to the last criticism 
would be that tins w*^ an inlroduc'tur} volume, and that 
therefoie he avoided siidi mailers as philosojihv . But 
can yne pioperl) tii’at ol rcligicjn without philosophy ? 
And theie are sympathetic chapters about ('hrist and 
Buddha. It would help his gcmeral cause, which is the 
s.ilvation of mankind by c-cluc'alion and unity. 1o lay 
more stress on the spiritual or intellec tually construct- 
ive aspec t ol s( ieiice and Ic'ss on its mec'hanic'al applicm- 
tions. It is not the diliiculties ol posts and tariffs 
which will ultimately bring mankind together in har- 
incjnioiis progress; n will be a spiritual union of which 
knowledge and sympathy, scicaue and law are co- 
oper.iting lac tors, and m.iy be tr,ic:ed growing, some- 
times fitlullv . and at various times and jAaces, but never 
cjiiite extinguished liom the beginning of historv till 
nofl'. These should be* the leading threads manyshoit 
sketc h of human histor) a . a whole, and it is because of 
4 heir decisivo* c'ontributions to those elememts that 
Greec-e, Rome, Chiistianity, and modern times deserve 
a spec ial place. V. .S. Marvin. 

jC ’’ 

Naturalisation of Animals and Plants. 

The Naturalnation of Animals ai.d Plants in New 
Zealand. Bv' the Hon. George AI. 'fhornson. Pp. x 
+ 607 (( ambridge : At Rhc University Pre.ss, 

v;22.) 42.9. net. 

^ROM those early days in the neolithic age wlien 
the nomad tribesmc.n drove his dc)mc.stic stock 
from the region of its creation to new aVeas. naturalisa- 
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tion of plants and animals has been a fart to be reckoned 
with in the evolution of faunas and of liumanity. 
Even in countiaes where the introduced creatures be- 
longed to groups identical with, Of duscly related to, 
members of the indigeinnis faftna, an(i where, on that 
account, a simple speeding-uf) of a process aTready in 
force might have been ejpected, the influerKv ot nalural- 
i^ition on fauna and flora has been profound, it is 
easy to imagint; how much more intense that inlluence 
might be in countries where the new-comers belonged 
to orders of c\nimal and plant hfe unrejiresented m 
the native fauna and flora, and enteri'd a free field 
unhampered by the checks wliicli, in the ( ourse of ages, 
liad created in the oK^ country a tolerably stable balance 
of Njiturc. ^ It is tins unusual mingling of the l.iunas 
of distinct and widely different /oo -geographical 
regions that gives special signifhauce to the events m 
Australifl and New Zealand, and has made the 
attenyjts of the settlers theie a h^-word in the history 
of a('( hmalisation. , 

Another special interest attaches to these aieas, 
however, and adds enormoiisl}' to the x'aliie ot this 
book. In the old countries, hang in tlu* way of the 
migrations of palieolithic and neohthii man and his 
successors, introductions of plants and animals have 
taken jilace from lime irnmcmoikil, with the result 
that, since the beginnings are losf to \ievv, results lan 
be only dimly envisaged ; but m Xew Zealand, apart 
from a lew' prebistoiu P()l}nesiaii introdiK'Woiis, 
almost every beginning has a date, and almost evciv 
sfeige of progress tan be measured in terms of ve.irs 

Air. Tliomson has dealt wi^h the uni(|ue opportunity 
that lay to his hand in the srientifie spirit ; he has been 
eliary of broad, generalisations, and he has been at 
endless jiains to eollei t and verilv information, much 
of which in a few veans would otherwise have slipped 
from ken. ('(inse<iuently liis work must he regarded 
as a standard eontnlmtion to the hiMorv of ai- 
ehmatisation. 

The plan of rfie bonk is ol llu^sirnplest ^ after a viioit 
iiitrodurtion and Instorical levitnv, it (uoieeds to 
consider eatli animal ai^l ])la!^t lutrodin ed to 
Zealand, wlietlier or not it*lias bciomc established, 
m Its order in s)stematie elassiliuUion * (The autboi^ 
lias overlooked the fact that all his roilents arc 
grouped under tl\e heading “ (’armvora^”) 'riic mass 
of material handh’d can ^le only roughly gauged by the 
hict that of mammals aiul*birds alone, .t-S of the former 
lave been introduced, of vvhu'h 2% have lusome truly 
eral, and of the latter, 24 out of i ^|b introduced species 
ire now thoroughly established ; while ol plants, more 
ban SIX hundred species have become “ mine or fess 
Tuly wild.” 

It is impossible here to ffillovv ^Ir. Thomson’s rata- 
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logue of events; even the familiar stories ot the ill- 
starred introductions ol the rabbit and its enemies, anti 
of the intriMliietion of hiimhlt'-bees t<i»ferliiise flu* mtro- 
diieed red clover, .ue filled with new and siguilK.int 
detail : but let us turn to some ol tlie Imiad results 
t)f this tenluiv and a h.iH’s inlen->e interterem t* with 
Natuie • 

(ireat t‘\j)er(ations were foimed of the pwltahihty 
ot .seeing the development of new* vaiiations and of 
in( ijiient new species , IniL fiflv vei^rs ot i lose observa- 
tion lead tJie 4uithoi to state that bo is “aware ot no 
definite perm.ineiU • liange in anv introduced ^pei les ” 
(p 514) 'I'lie statemeiil does'yot exhaust the possi- 
bilUies. however, first, lusaiise the time is short 
the first .mmi.ds wcri' introdiKcd in 1773, and most 
have been in (he lownfrv for M.inelv more than halt 
aientuiv , set oiullv, bee aiisc ( hanges are notii cable - 
red deer mtrodmed lioin horlarshire only tillv years 
ago, now (Mir), instead ol a iormer limit ot 12, up to 
20 [Hunts on their .intleis , and. thirdlv', bei aiise the 
progoiiv ot mlrodmed animals luis not been sub- 
mitted to (bat imiuite examination and toiujiarisun 
ot (lam.il and other <li.ira(lcis on wliub racial dw- 
tinclions are now based .Veain, Darwin and Walhue 
both expcited that the wholesale naturalisation of 
Kun^jHMn plants would uitimalelv exterminate [lait 
ol the native Itlora The autlior sees no evidence of 
siK'li a process “The native vegetation (an alwavs 
hold its own against llu' introdmed ” ([) 528) ; “ the 
struggle . v\ ill lesull 111 a limitation of the range of 
the native spe( les ratkir than in their actual extermina- 
tion ” (p Ihd J'i the (oniUision not fioubtful, 

or at anv late premature ? In loiig-i ivilised ( ountries, 
lor example Si'ofland, *( has been shown Ih.il there are 
IK) bounds to ^lic (iiimilative elicit ol man's inthienee, 
and that limitation ol r.mge is l(jo often but a first 
step to ultimate, even it long-delav cd, exlinclion 
\'et manv ( hanges have been ()b^elvcd. Introdiucd 
liout cstal)lisli(‘<l new iciords in si/c, watcr-(*ress grew 
to a length of twelve to loiiitccn Icct, “ with stems as 
tliK'k as a man's wrist,” tin (ommon ^i^'iir thistle 
fotmed tliK'kets six to scteri Iccl m heigfit^ even since 
iSnS nine spci les of birds haw disap[)eared*to a great 
extent 01 alHigcthcr, and manv have been driven to the 
wildernesses, several* spccRit. ol fish have lieeri ex- 
terminated by Hfclablished mlriidiH lions , Itibits have 
eliaiiged- manv spei les li.ivi* adopted introdm e^ food 
plants, the Kea parrot sup[)lements its iniifdiet v\g;b 
the flesh ol living .sheep On tli(3 whole, thepntroduc- 
' fions have done much moie liarm tlnin f^od. Of all 
tin* birds introdii(*ed, tlie onl\ one against which nc 
complaint has ever been made is the hedge sparrow 
kut there must often he, dilFa ulty in assessing the 
halame of good and evil. In one place we are told 
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that “ the evidence regarding the destruction of the 
native avifauna by stoats and weasels is very incon- 
clusive ” (p. 73)^ rand in another that “ tliese animals 
[weasels and otlier vermin] are largely responsible for 
the decrease in the numbers of native birds ” (p. 89). 

One conclusion, however, is manifest, that neither 
in New Zealand nor elsewhere should naturalisation 
of exotiy animals be permitted, extept with the consent 
of a properly constituted advisory committee contain- 
ing a stfong representation of biological science. 
Perhaps we can afford to smile at thercnthusiasin of 
men who endeavoured to establish migratory birds, 
or brought from Pytain the humble-bee, Bombus 
terrestris (now the commonest species in New Zealand), 
to fertilise the red clover, not knowing tiuit its trunk 
was too short to rcac'h the bottom of the i lover (lower ; 
but we should not be suliject to the vagaries of su< h 
as the New Zealand legislator who, when it was pro- 
posed to introduce half a dozen Venetian gondol.is, 
to be placed on a lake in the publn gardens of Nelson, 
protested against the extravagance and desired to 
import only a p.iir, “and then let Nhiture take its 
c-ourse.” J'\MKS Rmciiik. 

Boscovich and Modern Science. , 

J Theory of Natural Philosophy, , 1 ’iit lorwaid and 
explained b\ Roger Joseph PosconkIi. J..itm- 
haiglish edition. Prom the Text of the lursl Venetian 
edition jiublislied under the jicrsonal superintendence 
, of tlie Author in 1763. Withas^ntTafeoi PoscoMch 
Pp. xi\ -l 470, (Qiuago and l.ondon : Open ('ouit 
Publisliing ('0,, 1922.) 639. net ^ 

I N the time of* Poscovic h the line ol demarcation 
between the philosopher and the ph)si(ist or 
matlieinatician was much less < h-arly marked than it 
is to-day -perhaps it is better to sa\ than it was a lew 
years agu» It is therefore to be e\|)ecled 'if ,i man of 
JkiscoMch’s energy and veisatilitv, living m the eight- 
eenth century, that he should have exploiecl the 
borderland of philosophy and leiK'c The book before 
us (ontains’ the icontnbution ol Poscovich to this 
domain — lor us the most important woi|j of his liie. 
In it he appeal-, to a mociern les a jihilosopher rather 
than a mij,ri of science, interested hugely in the scan h 
lor and use ol a prioii arguments, but m ('lose toiidi 
with the '^jientific theories and exjilanations of his day. 

Whether this classification is light or wrong, rtie 
book is 'fiiil of*- interc'st. Roscovu'h is sometimes 
claimed as the* father of modern afoTnic theory, niicl 
this volume provides at any rate partial justification for 
the claim. Tor i! 3 osco\ich, .shows with admirable 
clearness how many diverse* jihenomena in mechanics 
* NO. 2774, VOL. I lOj 


and even in other branches of physics can be explained 
in a natural qualitative way on his hypothesis that 
matter consists of discrete points accelerated towards 
each other by a perfect definite law of suitable form. 
But from the modern point view his work in this 
connexion is scarcely more interesting than the 
earlier work of Daniel Pernovlli, or the still earlier 
ideas of Hooke. To a mathematician perhaps the 
most interesting sections of the book are those in 
which Boscovich expounds the law of continuity, 
the doctrine of impenetrability, and their consequences. 
It is at once evident that his ideas of the properties 
of a continuum and of a progression, though of course 
not extensive, are invariably cleaTand accurate. 

Other interesting passages are those in which 
BoscovK'h make.>> use of proofs by induction or criti- 
('is(N the inductive nxisoning of others - -for example, 
attemjits to establish tlius that matter must have 
continuous extensioil. He is always ( arelul to e,xplam 
why he believes his own induct’ve arguments to be 
valid when he makes them. In fhet one may strongly 
suspeit that his first instinct in all such cases is to 
take uj) a .sound si'cjitKal point of view, with perhaps a 
slight weakness lor his own favourites. In this he is 
by no means unujue, and m full agreement with a 
certain distmgiiisiied man ol scieme of to-day who is 
leported to ha\e defFned sdcntifu tiutli in conversation 
with a fiiend as " tlie theories vvhicli you and I believe, 
and ,1 im'lude you lor ('ourtesy.” 

P()S('o\ich IS firmly convinced of the underlying 
simplicity of all natural phenomena. The main thesis 
of his book is to show that it is conceivable that all 
the projierties of matter might be explainable on the 
basis of his uni(]ue aceel(Tation law. In a dehglitful 
passage (pp 105-7) attacks the multiplic'ity of forc'es 
used by the phvsicists of Ins day and tlu* daiigiT of 
concluding that Nature is comjilicated when it may 
only be that tlie mathematKs is inadequate. 

Both as a final example of the depth and range of 
his ideas and for its latter-day interest'nve must cpiote 
the following passage, in which he is discussing the 
foitn of his accelerati in law. He has just assuiru’d 
that the mutual a('('('lerAtion of two of his points is 
filways bounded except when the distance between 
them actually tends to zero. He proceeds. “In this 
case It IS evident that, if a 'suflkieivly great velocity 
can be given fo any mass, it'AOuld pass through any 
other mass without any perturbation of its own paits, 
or of the parts of the other. Tor 'the forces have no 
continuous time in \?hich to a( t and jiroduce any finite 
sensible motion ; since if this time is diminished 
immensely' . . . the effect of the forces is also 

diminished immensely. We can illustrate the idea by 
the example of an ifon bail, which is required to pass 
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across a plane, in wliicli lie scattered in all positions 
a great number of magnetic masses possessed of 
considerable foEi'e. If the ball is not projected with 
a certain very great velocity . . its motion will 

be checked by their attfactiorts. Bu1» if the velocity 
is great enough, so that the actions of the fhagnetic 
forces only last for a suihciently short interval of time, 
ttten it will certainly get tlirough and beyond them, 
without sufferiiig any sensible loss of velocity.” Further 
evidence of his clarity of thought need sc.iircely be 
given. * 

In conclusion let us admit the great debt of gratitude 
which we owe for the production uf this book to the 
translator, Mr. J. ]\>. ('hild. and to the (lovernnient 
ot tl'jp Kingdom of vSerbs, ('roats, and .Sloxenes who 
generou.sly tinam-ed its publication. 


, Our Booksh^f. 

CheUea Porcelahi. t^y William King Bp \v 1-135 
+ 70 plate.s. (London- Benii Bros, Ltd., 1922) 
73.S'. (){J net 

hr seems appropriate that this elaborate and siimptu- 
oi^ly illustrated volume should proceed Irom an ollaial 
of the ceramu' department of the Vndoria and Albert 
Museum, where an e\tensi\e and Ihoroiiglily repre- 
sentative colks'tion of ('helsea porcelain is peimanenib 
disjilayed for the delerlation ol the [uiblK.. .Sia h a 
handbook ot one , sir! ion ol the treasures housed in the 
museum, setting forth tlie story ot their manuf.iiture 
and tlu' reasons or sentiments whuh ins|)ned the 
d^Lorations they beai , should bring many fresh visitors 
to the ( ollei tioris. It should stimulate the iiUen-st 
which each suerecding geiit'iation manilcsts m the 
doings of the potters and pore elam-nuikers of a jiast age. 
tor they have ivo\ed themselves the unconsr ions his- 
torians of its so( lal (Lisloms. It is impossible lor anv' 
one, however limited his purview , to lingei among these 
brilliant and fascinating ob]e(ts without feeling a desire 
lo know' more ol then history and liow they came to be 
decorated as they are. Ivven to those who know little 
of histone styles in decorative art it imi.st be obvious 
that wliatever native and English m these porcelains 
IS interwoven with motiva-s caflght Jronf the work ul 
other couritiies than ours. Oriental as well as Kiifope4n, 
so that they prgvide even » casiai^ ob.sei ver with endless 
food for thought and research* 

To-day, after a century and a lialf fit rli.inge, it* 
stirs our lilood to evainme such inasterpiei'es ol jialient 
skill and elaboration, wrotght in a beaiitiliil but dilli 
cult material witlV an insutticicnt regard to time and 
cost, when an Jvnglish iactory tiu-d com lusions with 
the state-aided establishiiTents uf Liimpe and won a 
wcll-dc^serv ed repufalion for its coi^rage and .skill 
'i’he gradual development ot tlui Ehelsea entei prise 
from its modc.st beginni«gs to tlic- lieyday of its success 
is traced with a wealth of detail drawn from the pati^-nt 
labours of many previous invTStigator.s, tint Its stor) is 
enric bed by the. knowledge which is only to he accjuucd 

from the constant handling ftnd critical examination ot 

• 
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fine and authentic examples ; so that, tor manv a lung 
day, this volume is likely to remain a standard aiitliontv 
on its subject. 

The numerou.'' illustrations are reii^arkalJe for their 
variety and excellence. 'I’ln-y cover the whole field of 
the porcelains made .it the ('helsca factorv, and, w het her 
in colour or in half-tone, convev an excellent idea ol the 
range and^qu?dity ot the productions of that famous 
factory. W 11,1,1 vm 

IPood Transfusion By Dr fleoffrey Ke\ nes. (Oxiurd 
Medical Riblkations.) I’p. vii 1- 1()9 •(Lundun . 
Henry Frowde and lloddcT Mul Stoughton, 1922) 
85. ()(]. net. * 

Tin-: ti.insfcrem e of blood from lu-altliv [x-isuiis to make 
up loi defii lenc ies uf (juantitv 01 ^|im1iI\ in the sk k has 
been pru|)osed and occasiunalb piaitiscd l(»r 300 vcais 
or moie, Iml it is unlv williin the last <le(.ule, and 
c-spec i.div since the experience cjI the war, that tins 
v.du.ible theiapeutic- jirocc-cluie has been jiiit on a fiiin 
loundation and has come mlu cunimon use |)r. 
Kevnes gives heie an .uhmrahlc .u c unnt of uui present 
knowledge' ol the thc-orv and jiracticc ul 1ranslll^lu^, 
Thetc is a must mlc'rc'sting histuinal accuiml of the 
work of the piuiiec’rs. and it is ciincais lu nulc that 
lligeiiisun, m the middle ul the mm-teeiilh centiiiv, 
invc'iitc'd and used Ins sviinge Im tins ratlin than its 
present i)iir[}usc 'I he- sclcc tiuii uf blood duiiurs luIlT 
(unsidered and a good desciipliun given uf the diffeieiil 
” blood ui'c^ups ” louml 111 hum.m beings .1 topic of 
milch widei impuitame than its imiuechale aiiphcatiun 
lu hitman thc‘r4py In tec hm(|ii(', the aiilhui 's cNpeii- 
eiuc- has led him ^igjirelcr the metliud ul w ithdraiv iiig 
the' blood into a solution of sodium citrate' to prevent 
clotting and thc-n m)e<tmg a known amount at Ic-isurc 
into ihc' rcc ipic'iit . an.istoiiiosis ol the blood vc'ssels ot 
the two p.irtics is chlfic nil and urn eitain 

Jn practice', the* m*iin iiseluliic'ss ol Iraiisfu^ioii hal 
been loimcl 111 cases ot ha'morrhage,auc| shoc'k, in vv Inch, 
as might bc' expectc'cl^, blood li.is jirovc'd of more value' 
than salt solulion^ir Iki^IissL gum. It has given cood, 
if eener.dlv tiaiisiiorv , results m pern* ions aiiccmia and 
a lew case's of sT'V'cre bactc'i'i.d mtc-c tioiis, hut theic' no 
vc'ry clear evidence ol its utihtv unk'ss the patient has 
the dc'fimlc indication ol too small .1 blood volume' or 
too little' h.T'iiictglobm. 

'riieie IS a bililiognifihy of more than 300 ifcins and 
.1 good index Coinplc'te as is the* account from the- 
])oin 1 of V ic'W' ot the' prac'tical surgeon, scjinc tiirthci 
c'onsideiation ot (he cxpci imc-n^al weak o^WcfJin Muller 
and Ins successors would l^uve bc'cii welccanc*. 'I'heie is. 
too. no ade(|ualc' discussion ol wha? hapjifiis to (he 
lecl ( c IE in tl^'ir new home, how long thev last, and how 
Ihc'v are dc'stroveci t • i\. Iv B 

The \ 'oue Jiraiil^nl in Sf^ecih and Soiif^ . I T'anude/a- 
turn ol the ('almhihiies of the ]’niiil ('ords their 
ir<a// in the Art oj 'Tone Pioilintion Bv Ei^icst 
White Third ecJition. Bp vm+i 9 <'). (l.ondotfT 
• * Sons, Ltd , ic)22 ) •7s. (W. net 

Till author’s dev*a«tatirsg thesis, tliat the human voice 
is firodiued by the frontal simist's and otlier cavities 
in the hones of the lic-ad, while “the vocal cords,” 
whith he regards as .-^tring^.,” are nett the seat ot sound,” 
is not supported liy a parlic'h* ctf evidence I'hat so 
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mislradinii a hook should riot only find a puldislicr 
l)Lit also rtsK'l) a third edition, is di.s^jllletln^^ A teat her 
should he leaehahle. and the serious student of phona- 
tion will tiijd soufld inlorniation as to the parts played 
h\ the sinuses and the glottal lips in the produetion of 
\o(al tone 111 Musehold’s “ Akustik und Methanik des 
iiiensi hh( hen Stimniorg.ins,” whii h gives exeel- 

lent larMi^o-strohosi opie photogiajihs* of the inis- 
(alli'd “\o(al ( ords ” in attion, ronfirining and siip- 
pleiuefittug Manuel (lareia’s famous t omnuiiiiration 
to the Ro\al Sot iefy in 1.S55 on the differing lar\ngeal 
inedianism lor ehesl and ialsettt) rtgisters 'I'he kine- 
m.itogr.iph might (?o gTjod sen it e iTere, 

'I'hc exhihition of a slow-motion film, suth as that 
pre|)ared hy Prof. Paneont elli-('al/ia and Dr llegener, 
of llamhutg, shouii^the lips ot the glottis [irotlut mg 
a definite note of thest register h\ jieriodit all\ ])arting 
and meeting, jiartmg and mieting. letting out as many 
tun [)uffs of (ompiessed an pt r set ond as theie uie 
(louhle \ihratit)ns in the ntite sun'g (iiuite in agreement 
w'lth what R. Wilhs, of (\irnhi itlge, wrote m oS28),and 
fmalh opening \ery v\ide lor the singer to diaw’ hre.ith, 
would gi\e in one minute a t'learii idea t)t tht'ir douhle- 
reed ai tion than p.iges of (aulul dest iiption may ton- 
\ey Kiwv misnomt'rs, surely. ha\e wrought so miieh 
])seudo-sneiUi(ir ha\oe as Ferrein's choulic vociilcs 
(1741). W 1- 

A/I l/ityoduLtio/i to P<i\'cholo^y Py S S Ihierley. 
]’p. Mil -hi ^2. (Lttntltm Methuen and Ct)., Lul , 
i()2i ) 5i. net * 

Umjkk main writers lor iion-])rolessitvial studeiits of 
])sy( liolog) , the author ot this wovkftlots nt)t attem|)t 
to minimise the ditfuult\ ot the suh|eet, noi does she 
seek to evade pnihlt'matieal I'om lusitms h\ sperious 
dfigmatism The hook tonsists of twti jiarts. the first 
dealing with thesi ope and method ot psyt hology.and tht 
set ond \^ith some of the general pr/ihlems t)f the suhjet t 
This latter fiart hrinys heftire the re.ider the fast mating 
hut bewildering array of prohlims with whieh the 
modern |)su holtigisf is ttmfrtinied The reader is imt 
h'ft with the idefi that ha\mg perused this hotik he 
knows e\er\ thing ahtait psyehology, hut he will fed 
that he has an exetllent basis fi>r toiUmuetl slud\. 
'I'hc general pkui is original, and while imoiporating 
mut h of the work of sut h w iiteis .is |,im( s. Mt 1 kmg.dl, 
Freiitl. atid fung, }et it is mut h mtire than a mere 
t'ompilation of the wttrk tif others It will he ttf the 
greatest value not t)id\ to the beginner hut aKt) to any 
rcatler wln^wjshts to gift a t lear sut\e\ of the state 
t)f psvt h^)log^ at the jireseiU fime 

Pliyiiuloi>Y o/!({ Ihoiiin/iisiiv f/i Modei/i Mcdm/ic IF 
Prof }. J R Mai'Leotl^ assi'rietl h) Rt»\ (I Pe.irte, 
.A (' Redfieltl and X 1 >. Ta)lor, and by otheis. 
Ftmrth c edition Pp xx\iH-t)t;2,« (I.ondtui • 11 

Kimpton. it )32 ) 42\ net. 

T|ii' fys4 tthlitin td this \.duahle text - hook was 
ftwiewed at some length m \\iUKnot 1 )et ember SS, 
it)it) (\ol io|. p .r^p). so that little lem.iins to by 
said e\( e[)t to^eongi .itulate t^e aiyWu' on the la^^iid 
appi'aram e of su(<cssi\e editions. 'I'his huri is good 
e\ idenee that the woik fulfils a w.mt It will he 
remcmheied that if is esjiedail) direi ted to satisfy the 
refpiiremenls of the student and the piaititioner of 
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medieine, so that it is natural to find certam branches 
of physiology more fully discussed than others. It is 
perhajis open to question whether, for the class of reader 
(ontemplated. the common practice of tre.itmg such 
questions as osmotic pressure and the colloid.il st.ite 
apart from thatt'of the fill) siologie.il pruiesses'in which 
thee pktX' an impoitant part, is to he recommended 
Prof Mae Lend h.as kept the hook well up-to-date, and it 
has received \aluahle improvements and additions sinec 
the appearam'c of the first eehtion in ipip. 

The Co)i(/iieit of the New Zeahi/id By Samuel 

Turner P]). 29T. (London: 'P. Fisher Unwin, 
Ltd , 1922 ) 2ii.net. 

Mk 'ruRNU-K IS a mountaineer of varied exiierieni'c 
extending o\ er a <piarter of a i entpry. His latest hook 
des( rihcs six seasons’ climbing in the New Zealand Alps, 
im luding .iscents of Mounts Took and 'I'asiran, th.* two 
summits of the grouj) It is mainly a climber’s lecord 
of drifii'ulties and tiiumphs, hut imadentall) it lontains 
mudi di-sciiption of the yieuiharities of the iNT-w Zea- 
land Aljis and the ite conditions encountered there. 
On the whole, the dimhs in mo.st cases weie A0I of 
ex( efitional dillic ulty, hut there secerns to he a timdeney 
lor the snow slofies to hang si'ecpcT than in most 
(ountries 'I'his is due yiossihly to the nature ot the 
rock, hut more hkel_\’ is the outcome of the snow 
lalhng Irequeiitlv <incl at rel.itively high temper.itures, 
which gives it greater binding iiowaa* 'I'he snowfall 
at low altiludc-s even in midsummer is an additional 
diKic ulty 

Iai Sep(uatn»i l/idint/ielle des' S(dides' e/i Milieu Ijquidei 
Par Prof. Leone e F.ihre Pp. v + 227. (P.uis: 
Cr Doin, 1922 ) 16 franc s 

'I'lik tieatment ol filtration from the point of Mew of 
cheimcal engineering forms the yiiimipal subject til 
this hook 'I'lie various l>pes ol ajipaiatiis, mc'luding 
immersion and rotary filteis, .ire full) dealt with, and 
the auxiliary apjiaratiis, inc'hicling jnimjis, tlmkeneis, 
.ind cl.issifiers, .ire also described, and methods ol 
clei..int.ition aie considerc'd. 'Phe hook is iqi-to-date, 
and the numeious illustr.ilions add considerahl) to 
Its mtcTCst aiicl value it is .1 most iiselul contribution 
to the litei.itiue of c hemic al engineering As is usual in 
Flench hooks, the absence ol an index takes away 
pr.icticalK half the value ol a work of Hus kind. This 
ma\ seem a vnall point to the author, luif P'nghsh .uid 
American readeis ol technical hooks will eonsider it a 
ve!")' seiious cleiec t o 

1 

jSet'eii Ayes' of ('hildhood 1 >\ I'.ll.i L. (ahot. Pp. 
xxxiv I ^21. (London Ixeg.ui P.iul and Co , Ltd.. 
1921). i2i he/, net. 

Mrs ('aiuh divides the jieriod IroiP (ommg into the 
world to coming ol age into si \'i n suh-jica locls w hic h she 
iiamc-s the dependent age (of) the chamatu age (^y-y), 
the angul.u age (/-ig)' P-tr.idoxn .d age (12-14), ^Ite 
.ige of the gang or, team (ii-ih). the age ol romane'e 
(15-1.S), the age of problems (C'-2i) On all these she 
writes pleasantly ami symp.ithetic'ally. There m.i) he 
litPl'e ol striking oiiginality 111 her pages ; hut thcae is a 
touch of serene wisdom which may perhaps he lound 
moie helpful. 
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Ljetters to the Editor. 

Edt/or (foe^ not hold himuif n'^ponsible for 
ofuno^ expressed by Jns cut respondents Neither 
tan he undertake to iciutn, or to cot respond with 
the writers of re;eited nninusi rifts intended for 
t/iis or any other p,i^t of Naturi.. No notiJ is 
^taken of anonymous communications ] 

A TJ^j)e of Ideal Electric Atoms. 

iiiE Phtlosophual Magazine for ncccmbcr contains 
a long and ifttcrestmg inathcinatu al paper hv R 
Hargrea\es, in which he exploies possiliihlies of 
constructing self-subsisting orbital systcuns out of 
free massive iicjsitive ions combined uith tree negative 
electrons hold together by a lotation coininon To all 
The solutions at u»lnch he ai lives give a nossibl,^ 
stnig:uie fm an ideal atomic nucleus of the KutherfoKl 
type, nam«?lv, a revolving ring ol alternate positive 
10ns and negative elcations, with or without a 
positive ion at the centre or a number of ,ons lying 
along tif(> cential axis of the ,mg transverse Ici iK 
found that a limitc'd numbei of structures 
of th*s type can subsist, stabiht* napnrmg that the 
central chaigc' shall Jie positive 

Analvsis of The (jetonnation of such a fn^e rum 
by a held of elcxtric or magimtic foice yields stiikmo 
resu ts as regards the polarisations thereby pioducc.f 
mailing cogmite classical results obtamcsl In Lord’ 
Kc'lvin ancl others long ago, lelatmg to vortex rings 
in lluid Around such a ring-mic lens ontei (electrons 
can desciibe orbits as satellites, catlwr a feu of them 
01 many ail anged in rings in the inamiei now familiar 
m illustrations ol the outlying stiiu'tuie ol atoms 
their reactions on the ring-mffleus aie analysed 
bo also aie the icvu lions on the whole system of 
stray cTs trons or ions coming uithm its lange from 
without, which may c-ven (onibine with it m 'definite 

ways intc'icstiiig analogies to phenomena of ionisation 

?yu of emission ot electrons come to light 'I'he 
scale ol magnitude of the system remains open to 
satisfy othc'r conditions • 

the author moch'stly disclaims aiithoiity to nid'«e 
whc'ther tlu' piojierties he discoveis have anv sub- 
stantial analogA^ with the ladio-active and spen tro- 
s( opic iihenoimma of actual atoms Jhit, apart Irom 
the imithematK al interest, tluTc can be no cpiestion 
that the' lesiilt of such a svstematic rigorous analvsis 
ol the (Ivnamual behaviour ot a dc-iinite gioup ot 
tiee systcmis, pioved to be possible and stable*, is 
calculated to exp.ind the lange of kUms m this lic'ld 
ot phvsical s])cM^ulation, and s,) is wc‘11 worth the labom 
It has ('iitailfd '1 he altcnmiting aiiangeinent of 
ions and electrons m the niulcMr i mg •alls to mind 
leient theoi!c*s m the vc-rv diltereiit doiftam. of 
crystalline stj-mtme ,i«d cotiductaiue ni metals 
based on space-latticc*s in Inch metallic ions ami 

electrons oc c 111 alternatc'lv^ I i 

Cambridge and tlje Royal Commission. 

Kindi V per iml me to leply to tli4* ciiticisnis m 
Nviurk of Aovembm- Jy p bS,,. on my aitule m the 
Jtaiterlv heeinc (i) 1, note w ith satisf.ictioii that 
my critic aduiits.that '• manv of those who do not 
•share fniy] fcxirs will agree with [fnej ” on the mipoif- 
ancecjf having the* pic, pcisecl giaitts “ chaigcsl on the 
f onsohdatc'd blind • My fears .irise from la) the 
dc'claration made to the- ('omuiission by the labour 
arty that the “ control of the Lnivvisities merely 
by statute- .issisted by occasional K'oyal rommissioirs 
has now dehmtely failed and that sonu'thmg m the 
nature of a contmiious adhiimstiative contiol by the 
State must be ifndertaken,” and {b) irom the impenous 
<lemancl that, this control should be exc-rcisecl "by 
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reprc-seiU.itivc-s ol riadc-s rnioiis, Llementaiy School 
eacheis. \\ omen s ( ligaiiisatioiis, ^'ouiitv t'oiiiu ils, 
the Ho.ird of Hdiication. eh " (K’epoit, \f 72, Q R , 
PP Are my fe.iis giomidless m view of the 

rate which has belallen the- Liiiv c-rsities of ITance 
t»eiin.inv, and lloll.md, uiidi-i State- coutiol ? 

(2) M\ ciitic tiK-s to ch-lc-iicl tlu- ]uc)posal to hand 
over the foiilrol ot all tc-aching and reseaich to.tlie 
Cc^nmcil, a political body, laigely composed#c*t iiic-n 
whose- interests are m adimnistiaSion rather than m 
the advancement ol know Ic-dge, .i*d sec-ks to jnstity 
this bv the vague- st.itc-mc-nt th.V " the •electoi ate 
W'liich chovsc-^bolh bodu-s IS the same'." Ic-avmg out 
of sight the fact that the elc-, tioiis to the t onne il aie 
almost vv holly on veiv cleailv delmc-d partv^ Inu-s with 
rttte regard to ediicalioiial epuMioiis It is iiioiiosc-d 
to supersede the ( .c-neial Hoaicrof Studies (c omposed 
ot lepresentativc-s ot the 14 Special Ik, aids of Studies 
.md 8 nominatc-d bv the- ('oumil c hielly liom thc-ir 
crwii mc-inbe-rs) by .1, new Hoard ol Studic-s and kc-- 
sc-.irch subcudinate to the ('miucil, to consist of 12; 
h ap])omtc-d b\ the Council and (, only by the- whole 
body ol Cniversitv .md College teachc-rs As the 
ta-iu-ial lloaid has on it lepi c-sent.itives of all the 
Spi-i i.d Boaids the c ,,-01 diiia tioii ot the various 
studic-s and a piopc-i sl.ind.iid lor the- higher Doctoi 
-des can thus be-, and is, well inaint. lined The 
Inirc-.imiats hate the (/c-nei.il Hoaid because thc-y 
‘-aiiuot prevc-nt the- Spe. i.d Hoaids from pl.u mg on 
It thc'ir le.iding men, no matter what therr iiohtiks 
m,i\ be- I he (.c-iK-r.d Hoaid ks < haigc-d with bc-iiig 

unwic-ldv. ,md at flu- same lime not wholly 
iepic‘sc- 4 itativ c- ol all bmne lies ot study, and that " its 
co-o^dmatmg functions sc-c-ni to be- inij,edc-d to some* 
cMeiit by Hit hut that it is l.irgelv composed of 
speci.ihsts t li^- jmniiis show 11 .igam'st " siiec lalists" 
giv'c-s the- kc-y 

Mv Clitic dcKs not atlc-in[,l to mec-t mv statemc-nts 
that It IS not ■uiiwu-ldv " since it has the s.imc- 
nuinber a-, the- Oxlord (oumil (jj), that it docs its 
work e\cc-llc-nll> , w Iwlc- the- ('oum il, u hc-n rt mtc-i feres 
with c-duc.ition. dc-ats b.idU with it and is sl»vc-nly Hi 
Its loiitim- busme-ss If the (hyu-ial Hoaid is "not 
whollv repic-sc-nt.itiva* ol .dl biaiK hc-s of study," then 
the- new 1)0.11(1 fit i2*will be much Ic-ss so, ami the 
evil yhi'cts ol such .1 L.o.nd arc- .i^kmcIv h-ll m the 
new Hoard ot»Kc-se<iic h set up b\ the t oum il to deal 
with .ipplu .lilts tor the Hh 1 ) 

^ fi) \\ith n-gard to the disfiaiu Inseim-iit of the 
Sc-nate inv critic s.,ys that " In his c ritu ism of det.iil 
Sir Wilh.ini Kidgew.iy is not happv When he s.ivs 
Ihc- tambiidge Comniissionei s know ],eit?'ctly well 
tinil it would not be c asv to get fifty signatures 
to .my appc-.il within .i wc-k,’ the obvious answer 
Is that Sir William Kulgc-w^iv Knows fi^i^cctly vv-ell 
th.it in .m\ issue of myiort.mc c- w her^ an aiiiieal to 
the- Semite is likc-ly. fiftv signal 111 c-s,, oulcl* be- collectc-d 
m the Senate-House Irom the defea ted •minority " 
c'tc Here *11-0 my actual words " ft would not' be 
e.isv to .get liftv sigi#,ilurc^ to any .i],pi-.il within a 
week, .md to get those of (*110-11111(1 of the House of 
Jb*sidents witlfin r| d.ivs would be- im^ossilile rn 
vic-vv oi the liirther piopos.il th.il if ,i C.i.uc |>ass(-d by 
the* House- of Residents weic- lejec tc-cl bv the Senate, 
tl^at (.Jiace could be le-.illiimed within twoVtms .^d’ 
become limd" No one would think of getting ifp 
•)r signing, .m apj)c-al to the Non- Resid^it^ to waste 
tits'll time and •n*,m-v^n coming to o^pc^sc- a im-.isuie 
(nor if asked w'oulcl thc-v comc-j whu h even if defeated 
by the Sc-nate would tn-coim- l.iw m two terms As 
my critic has not dared to ch.dlc-nge any of my facts. 

Ins only resort w.is tea* inijmgn mv lionesty by 
garbling my statement, .111 attempt as futile as dis- 
nigeniious He- i-epeats the c haige that the cc*,ntrol 
ot the Senate is " capi ic lonr.," bc-c aiis^e " its inteiveii- 
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tion IS iiuulo at the capricious decision of a body of 
resident conserv^itives who, through the Senate, wield 
a wholly disproiiortionate power on matters vitally 
allecting the well-being of the University.” Yet he 
had j List admitted that only thrice in twenty-five years 
has the Senate come up in force, and that only once 
did it outvote the resident majority. His picture of 
Wicked conservatives "constantly” calling up non- 
I ( sidenhs to oppose progressive Radicals is just as 
d(*void of fact as ^hc assumption that Radicals are 
always jirogressivo 

VVhen, in loio, a like charge was made against the 
Senate, 1 recited in the Senate-Hchise a li‘)t of much- 
needed leforins and jnogressive measures (m all of 
which I was concerned), eg a proper audit and 
control of Departmental funds, the reform of the 
l^ress, the rcfoim of the h'lzwilliam iMuseuin, the 
founding of the Departments of Anthiopology' and of 
Architectiin', etc, etc (all of whuh had later to be 
earned oiil), and I chaiged to then faces the Radical 
leaders who then controlled the ( ouncil, with he<iding 
IIk' obstiuclion to tdl tlu'se lelorms No one then or 
since has disjiutc'd my allegations 'riu* suggestion 
that residi'iit consei \ ati\ es .iri' an insignilicant bod} 
IS dispioved by our impoitant gams m the late 
elections to tlu* Council ((wen without the much- 
needed secret ballot) My iritu does not deny that 
the pio])osals of the RepoiL lespecting the powers of 
tlie Senate, the constitution of the ('ouncil and of the 
J^iard ol Studies and Kc'search go much further than 
the jiroposals made b^ the committee of younger 
gi\iduat('s (men under .jo) w'ho represent the most 
advanced oimiioii among residents Ihcy wish that 
the ultimate decision on statutes should rest with the 
Senat(', and that the prohcssoiiate should keep its 
ri'presentation on the Council, amf have some on the 
proposed new hoard of Studies 

WiLi.i VM Ridolway 
hlend}she, hen Ditton, ('.imbiidge, 

Decembei > 


1 I vvna. on oiu; side the more' pet son.il .ispects ol 
Sir \\ illiain Ridgewa' s lettei -his /esd foi progressive 
reforms and the disingenuousness of Ins ciitic -a reply 
nia\ b(' made to one or two of the 'points raised by 
him He is mistaken in saying that the commitb'e 
of yomigei giaduates (men under go) • represent the 
most advaiued opinion among residents they have 
not nnfaiily been nicknamed "The Cambridge 
Whigs ’ Dveii this body, liowever, has suggested 
that membeis of the Cieiienil ICxud (or Doaid ol 
Studies aSid Research) should be nominated by the 
t ouncil and that the hoard should be reduced in size 
b} abandoning the direct represmitation of the 
Special hi^a^fN of Studv^ It is held by many, who 
are eiiualiy keen with Sir W'^jlliam Ridgi'way on the 
nidepend('nt'-de\ el/)|)ment ol I'diuational polu y in the 
Univeisity,' that tlie best solution lies in a small 
J3oard akin to the piesent hoaid of Reseaich Studies, 
well balanced ladween the di'leieiit faculties and 
working in close io-opera(ion wuth the Special l^oaids 
As to the'Upiestioii whether an appt.d against the 
House of Residents would ever be made under the 
Commi-.su)n's scheme, the writer ditfeis alisolutely 
frp n Sn W illiam Ridgeway DilieieiiK's of opinion 
are too ac utc, and the hghting spirit of both sides too 
strong, to'allow cVrtam proposals to pass without a 
stern contesi at, every pos.sible .point- 

I'liiv WkitI-r of I'HL Article.' 

Gravity VarVations. 

Mk R D. Oldham’s letter in Naifre of November 
iS, p.065, makes the dis(|uieting suggestion that the 
foice of giavity at Deling Dun may be subject to 
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fluctuations. The changes that he points out m the 
times of oscillation of the Indian pendulums can, 
however, be quite reasonably attributed to alterations 
in the lengths of thb pendulums and errors of observa- 
tion, and are nc/c, in my opinidn, so grave as to warrant 
a belief in anything more fundamental As Mr. Old- 
ham says, there is neither proof nor disproof of a change 
m gravity. But the discussioli undoubtedly indicates 
a weak spot in the Indian operations, namely tlW 
connexion of Debra Dun with Kew Observatory, 
which IS the base station for this country. It rests 
on the results obtained with four pendulums swung at 
Kew and then transported to Dehra Dun and swung 
there The pendulums have never been brought back 
to this country, so if they suffered any changes of 
length on the jouincy fiom Kew to T>ehra Duii the 
value of g found at the latter phi'ie will be erroneous 
It would, of course, have been nece^isarv to under- 
take a return journey long ago if no corrcboration of 
the result ol the first journey had been available. 
'Ihere was, how'ever, the strong ( orroboration afforded 
by lleiker's observations m 1905, as mentioni'tl by 
Mr (Jldliam, and the valuable though less poweifiil 
evidence obtained by Alcssio 111 U)o0 liei ker's result 
was of special value because at Jalpaiguri his apparatus 
was set up alongside the IndiUii one and siiniil- 
taneous observations were maile using tlu' same clock. 
Thus there was good reason to beliete that the effects 
of fluctuations of temperature and variations m the 
clock’s rate the chief sonni's of uncertainty — would 
be the s.une on both sets ol observations, and th^it 
thciefoie the check on the Dehra Dun value ol g 

would be nearly as satisfactory as if Dr Heckcr’s 

pcmdiilums had been swung at Dehra Dim itsi'lf 
I Ik- links forming Mie connexion of Dehia Dun with 
the value of g dctcrmineil at Rotsdam arc as follows. 

Re suit 

Potsdam — Kew (Jhitnain, kioo) 

Kew— Dehia Dun (Indian operations, 190.4) 979-00} 

Pofsdam— Jaljiaiguii (hh-ikcT, 11)03) ' 

Jalpaigiiii Dehia Dun (],ndian, 1903) . <179 o()3 

Potsdam- Genoa 

Genoa — Itombav (Aii-ssio, Tool)) 

Ikmibay — Dehra Dun (Indian, I90|) 979039 

The jirobabk- error of each of tlu'se results ma} be 
estimated to be between ±0-003 ±0005 I lie 

agreement betwc'en them is Iheiefoie betti-r than the 
profj.ible errois wouhf have allowccf us to antuipafe 

('oniinander Alessio’s oliscrv atious m 1913 -14, how- 
ev er, giv (- a value of (lyo-o/o lor g at 1 )cfirci 1 hin, w liu 1i 
difk-rs from .the abov? bv lu-.irly four tunes the 
probable error 

/. Icssio’s observations vvcie most carefully made 
with a strong ec[uipment o. eight pe-idiilnnis, and 
(arry great weight 'i hey ha vi- not, so far as f am aware, 
keen publislu-'l 111 fletail as \et, and it is not possible 
to foim a final judgment on them , but in the article 
111 {.\ni Rwista Mantlima (piofod by Mr. Oldham, theie 
IS a remark whieli may perhaps mdicatc a weak 
point. Comnmnder Alessio says that the (oiiiparison 
of the limes of oscillation of the pendulums at (ienoa 
befon- and after the journey show- that eertam changes 
had taken pkne 111 the lengths of tile individual pen- 
dulums, but that fortunately the length of tlie mean 
of the eight pendulums had remained absolutely un- 
changed If the changes m the individual pendulums 
wei' large,, and if they, or any of tliem, took place 
before the pendulums reached Dehra Dun, then the 
deduced value of g at Dehra Dim may be butdeni'd 
with a considerable error. 

Whatever opinion may be formed when the whole 
of the details of Commander Alessio’s work are avail- 
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able for examination, it is cl^ar that the Debra Dun 
value of g shcaalrl be strengthened by a new direct 
determination ©f the diftereoce Kew — Dehra Dun. 

Tluscould bcmade by sending the Indian pendulums 
back to *Kew for a furl^ier sA of obiiervations to be 
made there, or, if the use of Invar pendulums is con- 
templated, then the new set of pendulums could be 
employed for thi.s purjfcise It is imperative that the 
\^lue of g at Dehra Dun should be established so 
thoroughly a.s^to be unimpeachable 

(i LenoX'Convnoham 
Trinity College, ('ambridge, 

November 2(). 

The remarks by Mr. Oldham in Na i uue of November 
18, p. 605, relating to a suggested variation in gravity, 
are of great mfcererft As a result of measurements 
of g at Melbourne m 1913, a doubt as to the m\aii- 
abilify of ^ relative to that at Potsdam was foiciblv 
borne to mind. The report (Gravity Observations, 
British Antarctic Ex])editiou, 10 10 1913) which 
gives the results of the Meibom ne measuicmeiits, 
has been delayed m the press, but it is telt that there 
is soyio evidence m this case oPa lack of constancy 
in the value of g relative to l-’otsdam 

7'he problent is discussi’d 111 greati'r detail Iroiu 
another point of view in the Glaciological Report 
(Wright and Priestley), winch is due to appear 
shortly ' (' S WKu.nr 

Wey Lodge, Portniore Paik, Weylindge, 

November 20 


Action of Cutting Tools. 

In the interesting letters by Ah Mallock and Prof 
Coker which have' recently ap])eaied 111 Naiuhiv, some 
points of impoilante to the ehuidation of tlu' action 
of a tool when operating on nuitegals have.hei'ii 
raised 

Mr. Mallock appears to adhere to the view (‘xpiessed 
iTi his jKipcr of 1881 tliat the action is simply a 
])licnomenon of shear 11 ['resca, howevi'r, two years 
after Mr Mallock’s paper showed 111 his < l.issical and 
extensive “ Mcmoin* sui 1(' rabolage des inotaiix ” 
{Mcinoiyes /^ye*c)it(‘s par iltvirs sarau/v a I' Icadcnin 
(Ip'i Sdon'e^ tic I'lnstiiut dc I'cancc 'I'ome 27, No 1, 



1883) that the phetu^ienon was primarily one of 
plastic How The periodic rupture of the chip which 
takes place is subsecpiefit to the plastic How stage 
and depicnds upofi the nature qi the materi.il being 
operated upon, the angle the tool face presents to 
the advancing strean^ of material, and the velocity 
with which the material moves relative to tlie tool. 

This stage of the action is complex and docs not 
appear to be understood fully The plastic How 
stage, however, is comparatively simple 

In the diagram (Fig. 14 suppose that the tool 1' 
presents a plai^ face square to th% advancing material. 
The portion A, which will ultimately form the chip 
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D, as it a[)proache.s the tool begins to How m region 
B, which i.s Tresca’s zouc d’artiinti. The How reaches 
a maximum m the region C from vtliich ihe chip or 
jet of metal D emerges, and 'I're.sca in the light of the 
results of his remarkable and historical investigations 
on the Ihnv and defoimation of solids likens the action 
to the How^ oi the metal through a tube ot shape ABC 
with its «iilice open hori/ontally at the top part of 
C Since no change in the density takes ^^l;^c(* the 
pioduct of the co-ortlinales w (w^eie the origin is at 
the tool edge) of a point on any gurface in H and C 
contiiuiou.s with a horuontal plane in A must be 
coiustant, so that the tr.iccs of thVse .sui faces m the 
sides aiul alsifthe frei* edges ol B aie hyperbolas 
This /one B can be seen in some ot the beautiful 
photographs ol i uttmg tools pnbhslied by Mr j b\ 
Brooks (Ihoc Inst Mecli FngAs , oio^, p. 3G5) and 
more espeually in the last photograph of Plate ro. 
If now vertical lines be scribed upon the sides, tlie 
state of altans during How ol a maten.d w'liich does 
not lujiture foi l.ii^e body shifts, such as lead, is 
representecl by I'lesca m log 2 



Here the niaximufti slide vidoiity is at the edge 
the tool and in tlu; luiii/ontal plain' thiough tlu* edge. 
But one of the two important piiinipk's enunciated 
by 'rresca is that (Juring How' the maximum shear 
,111(1 maximum slide v^'locily aie co-diret tion<il Wc 
should tlu'refoie ('xpect the mati'nal to riqitme along 
this hoii/onta*l plane, and 1 think this can clearly be 
seen m Plate r 1 ol Brooks’.s phot(»giaphs of the tool in 
action on mild steel 

d'liining now to T’rof J '1' Nicolson’s and Dempstc'r 
Smith’s exjieriments (/ci/go/icr, mo^, p 358)^and tlieir 
diagram ol the formation of a chip (h'lg 9), it may be 
seen that though thi' di.igram is c'omplicated by 
rupture jiheiiotnena and by the fact that the tool is 
at ting on a wedge-shaped parj; of the forgti^, 'I'resca’s 
lepiesentation of the pkistic phenoniefla is well sub- 
stantiated and the maxiniuin slnvi* is clearly seen m 
the initi.il stages 

The start* of rupture along the horizontal pi. me is 
.ilso clearly shown bf F'rcdynck Taylor in ins presi- 
dc'iitial address liefoie the Aiiu'rican Soiiety of 
Met hanical Kngiiieers in 1900 (\ol 28), fvhit h is a 
monumental work on “ 'l lu; Art of Gutting Medals ” 
the same view's are expressed by C Cocoon in his 
extensive senes of “ Exponent cs siir le tiavail lies 
machines-outils pour les nietaux,” published m the 
liiillctm dc la Sociite d' linconragcmcnt pmr 1’ Industrie 

I9c^*i9c)5^ • 

The second important pimciple enunciated by 
Tresca. namely, the maximum shear across anv face of 
•a small right six face is constant ^ K (Fresca’s plastic 
modulus), together vvith'thc one already mentioned, 
enabled Saint Venant to develop the general equa- 
tions of plastico-dynamics. If the matliematicians 
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couki concentrate on this subject, they wojikl do 
industry a real service, for nearly all industrial opera- 
tions sucli,.as punching, shearing, forging, milling, 
t spinning, and, of course, the turning of metals, arc 
plastic liow phenomena 

I )urmg exjienments I earned out with heavy lathes 
in KiO'S for the purposi' of hndmg the mojit economical 
high-speed steel to use, 1 encoiintcrcfl some chips 
w hic6 were not only straight but at tuallv pieseuted 
concav'itV to the tpol face, and 1 have one of these 
chips now They were pioducetl at very high speed 
on steel, and are nientioned in the discussion of a 
jiaper read before llu'*SuMnens’ Staltord hTigmeering 
Sotiety in ipo.S (IToc , \ol i, p o^), on*^" The Plastic 
1 )eform.ftion of Solids ” 

Prewsler’s beautiful photo - elastic method and 
J’rok'ssor Coker's important applications of it en- 
able the stresses during stiain of tiu' tool and 

material m the legion A to be computed, but ravl»r, 
m the work (ittvl, has shown how .i tool shoultl be 
foigeil and siipjiortt'd on tlu' sathlle to give it maxi- 
mum life <iiid iiiaMiimm strength 

I ’nlortmiately foi eugineeiing industry m this 
coimtiy, u(*arly all lathes are built with the vertual 
space between tlu' npjK'r siirfaci' of the tool rest <uul 
the hue ot cenltcs lar too small to enable^ I ,i) lor’s 
impoitant conclusions to be put into praitue 

Al POLLAKI) 

linjx'iial College of Science and I'ih Imology, 
November 


I (rViiii.K Iroiii Mr II S Rowell’s lettcn jniblished 
m Nah-R] ioi 1 )ei embei <» that, while intfciested in 
the subject ol the How ot metals m shavings, he is not 
altogethei (<\mihat with the woik th.i,' lias alieady 
been done nii the subject eompodiensn 

“ Mi'inoirc' si ■ le rabotrige des metaux ” (vvhuh can- 
not bt> so well known as 1 have hitherto behevcsl) 
published moie lhan loitv veais ago, M 11 Tresca 
investigated the iiiiestion ol the ( nrlmg ol shavings, 
both expeiinientallv and matheivatn ally, the actual 
fliiw ot .Uie metal (expressed by a (otljicicui dr 
yrdirtiaii) being espi^'Cially sidected for study under 
very varu'd conditions I'lu' following ([notation 
iiidnati’s oiilv^ [lart ot tlu; sc opg (St the woik “ C(‘s 
[iluMioiiRMK's sold icinssi ( ('ux (kills lescjuels, jxnir ki 
[in'inieri' fois, les iiuHaux lt“s jiliis dni's, teds cpie 
1'. icier, 1(‘ t(‘r, se ( omportcnit eii le.ditc; c omme le 
plomb, (omme le savon, tomnu' le cire, nous ditions 
prescpie (omme les lujuides, taut ('st complet le 
rappKK liement (|ue Ton doit kuia* enlre k's rides de 
nos diltc'itnts copcaux et de vchatables v agues de 
mc'tal ” 

The memoir is [uilihshed as one* of the " MC*moiics 
piTsentes par divers savants a I'Aiademie des 
Sciences (k'flistilut de* k'latu e,” Icuiu' xxvii, i8M^ 
Those lamihar alii^idy with tlu' beauty ol the lesulls 
obtained wi^l paidon this eftert to direct the attcai- 
tion ol otheis to the work « 

• K i)\ C \m)rai)i, 
Aiti’lery College' \Vo(ahtich, 

Itlpcemhei ii • 


• • 

Tke*Secondary Spectrum of Hydrogen. 

SiX( J the negatively charged h\(li()geii atom is 
known to texj^, furm 'vork oii positive r^ivs, it seemed* 
likely that SilLw-rsteiii's jiartufular •stdiition of tl^e 
three-bod v problem, aj'>])hed by him to the case of 
reiitral helium [A^hophys jour, S(‘[)tember i<i2^) 
should also be a]3plifable m tips case ( onseqiunitly , 
the formula used by him wa'^ modilu'd so as to apjily 
to hydrogen (charge Iv instead of 2H, and hence N 
insteacd ot jN), aiul also a small but important correc- 
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tion w'as made to the vaUie of N so as to take account 
of the fact that wnth tw^o electrons vistcad of one, 
the correction to the mass of the electron for the 
linite mass of the nucleus is no longer the same 

It was assunr.xl as a-lirst ri)[)roxirnation that the 
clcctronsr would be arranged antipodally, and coiise- 
([ueiitly the forces would be again central So 
('iirtis’s value of M for hydn gen was collected so 
as to apply to a nucleus of infinite mass 

Fre(|ueiicies were then calculated from the formula 




These frc([ueucics were then sought for m the 
secondary spectrum of hydrogerr, it is known that 
negatively charged atoms are to be found ly bydrvigcn 
at fairly high jin'ssuies with intensity cjuite com- 
jiaralile with that of the [lositively chargc'd atom 
(“ Kays of Pcrsitive Jvlectru ity,” ji pj) As a irsiilt 
it was found that [7 lines m the secondaiy spectrum 
agreed with the calculatecl values withm an absolule 
error of one unit of frecjiiency, taking integral values 
of n., and fiom 1 u[) to 10, and valpes of from 
I to 15, while was taken as 2 a.ud i, 

d his means that the fiecjiuMUic's can be looked on 
as a kind ot “ summation tone,” being the sums ol ,1 
Ikdmcr or a Pascheii ficc|uenc)' rind <i fiecpumcv' m 
the' mfra-ivd 

It vv.is also found that m several cases a phjysical 
similaidv of behaviour was common to '‘senes” 
oJ the hues groipx'd accoiding to the ui's and n’s 
conceiiied, thoiigli this was not exclusively true 
As a stanckiid ol Kdc'reiic (' tor the observed liocjuencics 
the values obtrimed by Merton and Ikuratt (Phi). 
I rails \, i<)22, pp pSS-^cjo) w cTc; cmploycil 
As'-lypical may be given tlu' lollovvmg . — 

Inriimli (. il( iil.iU d OImivuI l iioii/r. ( Inric l( t 


J '» 

') 10 


<1 n 1 o 3() 

171 'jj \ I 1 I 0 1(1 

i7,-'7(' i7S-'7 17 Ion 

i7(ij,Sh 10.) 


i Cl) 

i Cl) I ' UP 1 Hi’ 
,(I)|1IP Ii,' 
-CD -I- I Hi- 


iS 'V) ,S iSjSS J, Ion o 

13 

^ ^ 3 I I'ibz: 71 ' o (,(, o j He; 

C 10 , , , 

jojm) 7 jo.'io7i -001 3 1 IH’ 

3 3 

111 the loi'cgoinjjr tabk', tlu' figures'' m tlic' last 
(ohimu lelcr to mb'iisitv and the symbols to I he 
[)hv,su af* piopeitR's of the Imi's as given b\ Mi'iton 
and Parratt [loc cit ) < , 

It IS hoped to complete these and similar cak illa- 
tions shortly ^iiid also to 111 v cstigrite tlu' coudil loiis 
under whu h these lines should be ('idiarui'd 

A (' M I N/ii s 

Physics l.abor.itoi'v , The PmveisiU', Leeds, 

^ 1 Jc'cembcr 8 ^ 


Science and the Empire. 

'I'lih admiiablc si'mimeuts expressed m the leading 
‘aitich* in Naiurp of l)e( ember it) will undi^mbtcdlv 
be re-e( hoed by every scientilu' Worker in the countiv 
In slating, however, tliat the Hritish Scumce (luild i' 
the f)nly orj^amsalion which exists to undertaki' Ih' 
propaganda work ” lor the extension of an undci 
standing of the inflneiue o^^scientiiic research and d- 
results,” the very cff(k'tiv(' pro[)agaiula which is bciiu; 
caiiied out by scieutiiic vvorkeis themselves uiulci tlu' 
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a^gis of the National Union of Scientific Woikers is 

overlooked. 

Of this body Vou say “ it is a Trade Union alhliated, 
^^c believe, to the Labour Party, and it exists to 
secure suitable conditions of i\orl< aiul payment for 
its members rather than for the extension of natural 
knowledge ” In that statement truth and ?iror are 
intermingled. The National Union ol Si.ientific 
\V)rkeis IS a registered Trade Union . it n'gistered 
as .such when industrial and ('ivil Service joint tonneils 
on the Whitley plan were being set up and win n it 
was announced that none but meinbeis of 'frade 
Unions would be given representation on those bodies 
'I'hc Hinploycrs’ Federations registeri'd as hade 
Unions also and for the same reasons I hit the 
National Union of Stientilic WorU(>rs is not ailih.ittd 
to the T.abour Party or to any jiolilual paiLy , it has 
no political funds, a^id it imposes no restiaints upon 
tlie jDolitii.al activities of its ineinlKUS, three of ulioni 
stood for f*ailiament at the leceiil (dection, one m 
the ('onservative intmest ami tlie othei two <»s I ahonr 
candidates 

Again*, while it is true that tlie National I nioii ot 
Si'ientdic Workers exists to secuie suitable conditions 
ot wayk and payment for its nieflibers— and all otliei 
suentilic workers i^cidentall\ — it considms that tlie 
bi'st way to d*o tins is by taising the jn olession.il 
standard of scientilic workeis by nnjno\c‘d tiaming 
.111(1 education, and making them awaie of tluir 
importance as citizens on one hand, and on llu' otlim, 
b\' pointing out to em})lo\ers and captains of industn 
th.it it IS an economy to enijiloy the best scieiitiln 
woikets, to encourage icscaich, ,uid to assist tin* 
iiinveisities In order to persuade private eiiiployeis, 

( orporatioiis and governing bodies to di'al jiistlv with 
siientilic staffs, it is true' that ^h(‘ Union would be 
prepared to follow the nietliods employisl b\ sndi 
bodu'S as the Uritish iMedual Association, but it 
In'heves with the Uritish Sdcm.e Guild tln^^ tlie 
.ittitude of the geneial public towards science is due 
to Ignorance or apathy Accordingly, it puts jiro- 
pagaiida elloits, designed to t are these disease's, in 
the forefront of its programme, liojung theieby to 
increase the demand from industry and the State for 
tlie best scientific knowledge It is nsidy to co- 
opc'iate with aniy other body lot tins purposiy and to 
assist anv political party with its ad\ ice on ni.itteis 
appertaining to science and scientific workers It 
bilie\es, however, that scientific workcis themsehc's 
must be their own propagandists, and that the lirst 
step t(.nvaids really effective action is unity in the 
juofessioii of science A (r ( iii'in ii, 

(icneral Secietaiv 

National Um^lii of Scientific Workers, 

25 Victoria Street, * • 

Westiiiinster, London, S W i , # 

December • * 

• 

I 1 nr. Natujnal ITnion of S* lentilic Woikeis is an 
o('c ujiational oiganisation , theiefoie fls piojiagamfti 
eltoits, useful as they arc, aie naliii,ill\ leg.irdi'd by 
tlie public as aiising fi(fm selfnnterest I he Hi dish 
S< leiici' Guild, 01? the other hand, requyes no ti ( Imic.il 
01 otlier (lualilication !or membership, and, as was 
iminted out m our article, it beais the same la'kdion 
to scientific w’orkcis that the Na\> Leagiu' does to 
llu' Renal Navy It seems to iP^ that a bo(b ot this 
l\pe, m wdiich citi/ens engaged In inanv and duf'rse* 
departments of natioifal hfc' are com ('rued, can .illonl 
inneh more etfecfive and chsintcncsted ''iippovt of 
science tliaii is possible by anv group etuisisin^g of 
members of the profession alone lh.it was the 
mam point of the artic]^' to wdiu h Ma|or t hurcli 
lefers, and w^ see no reason *0 (U'p.irt liom it 
JCdiiok, Nature.] 
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Tlje Hermit-crab (/*. bernhardus) and the 
Anemone (C. (Sagartia) parasitica). 

In Naiure of Uei ember 2, p. f desenbed 

observations and experinu'nts on the lomnion hermit- 
crab (F. bi'nihardiis) with its nu'ssinales, the arn'inoiu' 
((' [Siv^tniia) patasittcd) and the polycJi.Ttc worm 
Nt'rn<: Hv the kindness of iMr klugh Mam, 

it has bei^ii pointed out that the observations men- 
tioned aboxe with regaid to tlu' natnral*i»isitKm 
of the anemone (.oidiriii thost' laf J Sinel (p pi, 
.\n Outline ol tlu* Naliir-d Ilist(*i\ of onr ShoK's,” 
i<>oO) Sinel states that “ t he^w (yidciits tfiat appear 
in many •tem-bo(*ks even our high-class onos--- 
w Inch u'piesent this anemone and its 1 ongener, are 
111 one respect iiuonect 1 lu' anemone is always 
icpresc'iiled as upriglit p.iln^-tiee like — on the top 
ol its etpiipagi', <is it its chief obp'cl were display 
01 .1 rul(' I ha\e m\,uiabl\ found the .anemone 

.illixod fo the lear ot the shell and m siu h .1 position 
that wlu'ii the heriyit is at .1 nu'.il or exen moving 
about, the inaigm of the tent.u les pist touch the 
ground, like sonu' [i.Uent sweeping ni.ieliine .Jt, no 
doubt, limls tins position a p.ixmg oiu' ” 

SiiK'I's i'iim|ne and l.isi mating book eont.iins a fund 
ot inlorm.ition hidden aw'.i\ in a juijinlai description 
ot natural liistorv on the -dioK' U is pl.iin that, owing 
jirobablv fo the j'lopni.ii i li.n.ic ft 1 ol tlii' book, ni.iiiv 
n.itm, (lists haxe p.issed oxci inqioi f.int oiigin.il obsci- 
xatioiis desi libel theiein bx Sinel, whose loiowk’dge 
ol l]u‘ biologx' of the shore li.tspiobabU nevei bed'll 
ecpialled 

Smel’s obsei \ alums weie jirex lonslx,' unknown to 
me, bihl tft(' agiec'inent in the two sets ot mdepf'udent 
obsyrx alums is xaluablc' in opposing a Ir.ulilumal 
ciior, and wi 41 Ix' suKieienI to establish tlie loirect- 
iiess ol tiu' mt<yi*iet.itums , the n.ituial posifum of 
the ancimuu' on the hennit-ci.ib w.is clcatly lirst 
shoxvu by Smel . J 11 Orion 

M.irino Hiologic.il 1 aboi.itorv, 

Flymoufh, Dc'ci'inbei 13 


Winter Thunderstorms. 

M \x 1 through \ out eohimns atyain <isk for ic'jiorts 
of thundc'isl^uaus occ.unmg in the' Hiitish Islands 
lu'tween Januar\ 1 and M.trcli ji Witli the hclj) 
ol xoiir leadcis .ind of obsei \ c'ls of tlie Ifiatish 
Ix’aml.'ll ( )rg.(m/,Uion I was able to (olleet a in.iss 
of intoiination on winlei thundeistorms tor i()ib, 
T<)i7, and i«i-’o, fiom whu h it appears that on 

tnon' than jo jn-r < ('ut ot tlu' d.ivs m (piestion, 
tlnnidei storms ociiirn'd somewhere in the Jiritish 
Islands In collaboratum with Hit' Metcorologu.il 
Office 1 jiroposo to collee t*iiifoMnaf yuf flgain ’I lie 

cliief jionits to ho noticed aie the liyies at which 
the slbnns occur, and rspeuallv t^e timys of p.issage 
of sm li sfeynns ns pass oxeihead , xvhc'thcr a st'vcrc 
stoim 01 whc'lhc'r tl^eie iye only one or Iwc^ ilaslies 
of lightning or onlx one m\ two daps of thunder ; 
whether theue* is a change ot wind 01, a drop of 
tc'nqier.iUn c with the storm , xvhether tnere is rain, 
h.«t, or snow , in the' c.isc* ol lightning seen ^.t night 
tlu dirc'ctum in winch il otciiis, .ind •.i^v o^ier 
ifi lorin.itum the' obserxc'r thinks ot mten'st KcjiWts 
*are wanted c-sju'c lallv from the ^est and north of 
Scotland, .indjixmi tlu' soulh-west, w(%, and noith- 
w^'st of lieland, but anv infoi matiofi howex er slight 
ficmi .itn distnd in the Hntish Islands will be of 
great use to the mvestigatum ^ Reports should be 
•v'lit by postcat d or R'iter to my acldrcss (not to 
tlie Meteorological Olfice) F J P C.AVE. 

Stoner llill, Petcnstield, Ueceinber 20. 
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The Corrosion of Ferrous Metals. 


f N igi6 ,i committet' was lornuxl hv the Institu- 
tion of ('i\il Ihi^incers under tlie t hairnn.insln|) 
of the late Sir \\ illiam Mattliews^ with sixteen inemlxTS 
of the Institution to investi}j[ate the “ Deterioration 
of Structures e\]jose(l to Sea A('tion The project 
wasf ly^ the first instance, suluriitled to tlie l)(|)ait- 
inent of Ssc lentific a^id Industrial Ke-^earc h, w'hic li ;ta\e 
it e\erv ent oura^eKnent ancl promised the coinnuttee 
•suhstantiaf financ i|]l j^issislanc-e w'hic h has alread) 
amounted to sevc'ral thoiisancl pounds ^ t 

An inyioitant jjart of the committee's m\estijtalions 
is that c’onnec ted w'lth tlie c'orrosion of non and steel 
structure's exposed to' sea action In an exc'eption- 
ally w'ell-ilhistratc'd pajar, read before the Institution 
ol {'i\il Hn;j;meers on \pril 4, ig22, Sir Robert Iladfield 



l‘l(. I — M lid St. cl (wiili o 7 |)( r 1 1 nC iii.iii.- nu sc) 
Lonsitudiinl si( lion hk. (imCit.itcil) 


gives a derailed ac'c^ouiU ol the* progress ol the work 
down to that date 

'I'lic* rommittee dccidc'd to exjiosc' fourteen tvpes of 
ferrous inatorfaMo sea aci^ion in various parts of the 
world ancl to .determine b\ cjii.bititativ e measurement 
their relative jioweK of resistance towards corrosion. 
The metals c omprhed “ Armc o ” ircjii, Swedish char- 
coal ancl w'lcjiiLtht irons, four types of carbon steel, 
eiiprifcTOtis, nukil and stainless slcrls, and two 
samples of cast iron, cold ancl hot blast respect ivc-ly. 
With the exception of the cast irons, the various 
metals w/t^ prejiarecl in the form of rolled plates 
mc'tisurmg 24 inches m length, inches m brcwltli 
and 0-5 inth jn thickness. The* c-ast irons were ot 
like dimensions^ gnd were prepac'ed lc.’*casting m tl^* 
ordinarv wa) . No further heat treatment was ac- 
corded the metals^ for the committee c^onsidered that 
the tests would be ()f a mo^e practical character if 
carncxl out with the metals in a condition resembling 
as closely as po.ssible that obtaining in construc:tive 
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work. In general the specimens vv'kre allowed to 
retain their outer skin /,)f oxide, normallv jirescnt on 
the rollc;d or exist metals ; in tvv'o cases, howev'cr, 
additional specimens were prepared from which the 
skin was removed by grinding, in order to obtain 
information as to the effect ot oxide lavers upon the 
corrodibility ot the metal. 

Specimens of all the metals were sulijec ted to various 
mechanical tests, such as the l/.od and k’lTmont sliock 
tests, and the brmell hardness test Tensile tests 
wc-rc' earned out on bars c ut in the lonLUtudmal dircr- 
tion Save m the case ot the cast irons the bars were 
marked at rc'gular intervals a.’ong ihc'ir Ic'ngths, 
and, altcT pulling, thcar elongations Irom point to 
point were cxiretully determined. This Was doAe in 



l'l<. j - - villa sled (with 0 7 r lenC iii Lii.;.iiit ^e) 
IrinsxciM Kc.luiM s fi.jo (imiie itL.i) 


order to ascertain the effec t of strain upon the coirodi- 
bihtv of the metal, the intention tieing to cut small 
test pic'c'es from different parts of the strained bars 
and »,ubjc*c t them to lalx'ratorv corrosion 

A duplic'atc' set of tc-nsih' test bars, macduned ready 
for testing, was prepared for immersion in that condi- 
tibn in the sea at Rly mouth After a [iiolonged 
exposure they wall be removc'd and examinecl with 
tile view' c)f determining whether or not the mechanical 
r|uahties ol the matenal are mijiairc'c! Veiy little 
work has bc-en carried out on this aspec't of the* subject 
and the results obtained sliould prove of particular 
interest ancl value. 

' In addition to the loregoing, one bar ol eac-h material, 
excepting the cast-iron siiecimeifs, was suitably Iwat- 
treaWd m order to obtain test-data representing the 
phv'sical |jropertie.s of the materials under optimum 
conditions. The results olitamed are detailed in the 
Ajijiendix to Sir Robert lladrield's paper ancl illustrate 
in a striking manner the enormous sujierioritv m every 
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way of the heat-treated over the untreated metal 
One illustration will suffice. 'In the case ol mild steel 
containing 0-25; per (ent. carhon and 0-7 per cent' 
man-^anese. the yield point uas.iaised l.\ the heat 
treatmeI^t Ironi 22*2 to tetns jier ' 4 »juaie inth . the 

maximum stress Irom t„ 42-8 tons, fthile the 

lirmell Hall llaidness NiimIuTs rose from 1 to 1(^7 
• Needless to s<i) , all The metals h.U'e betai miIijim ted 
to careful chemual anal\sis, and both thi' treated 
and untreatt‘(f specimens haw been studied photo- 
miero^raphually, hori/ontal and lon-itiidmal se(tions 
having been prepared of all the metals sa^e1he ( ast 
irons, 'hhis was reiuleied desirable m Mew ot the 
fact that all the wrought irons and steels had been 
rolled. The longitudinal sec tions weie taken at 100 
diameters maj^nffi cation, tins bem^^ le-arded .is p.u- 


lietter shock test results obtained with the treated 
materiitl. It is c'.dc ulatc-cl that m one ot the mild 
steel specimens the numbci ot uraiiis per scjuare inch 
IS 820,000, while, when hi .it-t re.itc'd, inehuf^n^ c|uenc h- • 
In^^ the tc-irile er.ims mimbcT about 5 million per 
scjuaie im h. 'I'liis j;i\es an idea ol the c losimess of 
the stiiic'turw .md the Liie.iter honio^eneit produc ed 
by suitable heat tre.itment 

Iheneiessaiw b.iis h.iMUc; been piep.ired,«tlfe coni- 
mitleewerenow l.ic ed w ilh lumiei oii^prolilenisi onnec teal 
w'lth their clespatc h to carious partsTit the wcwld, namely 
to Hl\ mouth, Auc kkmd . ( olombft, afld I hdilax (( ‘anadaj. 
One ol the nftist dillic ull ol these was the method of 
markiri” the b.irs In \ lew ot the possibiht v*in some 
inst.mces of \eiv sewn* corlos^y^. there was a distmc L 
probabilit) thatanc ordinarc mai kinct would beobhter- 



tic ularly suitable lor examinmn the elon^^ation of iicstal 
grains due to rolling, the tiansverse sci tioiis were 
photo^raphed/at 600 diameters Eifty-lour be.iutilul 
I eprodiu tions ol the photonne roLtrapli^ <ire ;ji\en in 
the paper, and lour ol these ^re reproduc ed ^11 t^iese 
columns thrownh the iturtesc ol the Institution ol 
('i\il Kn_uineers. , * 

It is to be antKip.iled that the *11111 lost riu tml' 
ol the met.ds will play an important p.irt in their 
powers ol resisl.mce to f orrosion t'oiielation ol the 
microitraphs anfi mecjianical tests veveals seceral 
iiiterestmpr leatures. In so tar as the wrought irons 
are concerned, the heat* tri'aiment, by leduciipit the 
^lain si/e, distiiiAly impioces t^e shock test figures 
'I'lie cTfec t ol heat treatment on the i.irbon steels# 
lus been, in the niaiif, in the direction ol pre\enlmi( 
the marked sejiaiation ot lenite and peailite, siicii 
as exists in the bars as rolled, and thus* to procliice 
a more homogeneous striuture This is well illu.s- 
Irated m the accompanying phol^igraphs. 

This .serves,* in a large measure, to accaiunt for the 
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.ited It was mtendi'd that, when exjiosi'd toconoding 
inlluences, the two ends of the bars shoiilc# be firmly 
embedded in com reie in a spuial Irame erec tc'd for 
the pin pose Although a precise record would be 
kc[)t ol the position of eac 1# specimen •i*the Iranie, 
which would serve .is sftnie protei tion*ag^iinst mixing, 
there was the liirther d.inger that It.idlv corroded bars 
might kill , out ol pl.ue and their idVntitv lie lost. 
The difliciiltv w.is ev^jitualk ove rcome by an ingenious 
sv stem suggested bv Mr Ma*uiiceh W'llson, a member 
ol the commTttee, and now the c haitmaii. 'I’he 
nic^thod c'onsists m having one, two, or thrive holes 
drilled through the plates .it both ends wl;ere they 
vfill be preserved by the enveloping l.iv ers of concrfle. 
»rhe holes are dulled m dilferent [•ositions.; those at 
oye end give wlti-g. is t^trnu'd the “ c layiliTation lettcT ” 
and indicate the tv [)e ol met.d, whether, for example, 
it IS Swedish iron 01 c uprilerous steel. At the opposite 
[•end the holes indicate Ike number'of the bar. 

In order to determine the effect of strain and of 
(onlact ol dissim l.ir metals a lew bars were bent at 
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rij?ht anf;k‘s, others were litted w'lth ordinary ^rivets 
and holts, while others were bolted one to the other. 
When all tiv' hai( had been (arefully w'eiLthed they 
'were jjacked in tin-hned (ases and despatched to their 
respect i\'e destinations. The committee ai ranged that, 
at each pl.ice, cjiie set ol bars should be completely 
immersed m sea w.iter; one immersed ‘at half tide 
le\ el, r there!)) becoming alternately wet ancl dry, 
and one^'sht should be exposed to the sea air only. 

W'hen this c oinprehensn e piece of reseaiah w’ork 
IS (ompletefl, the results should be of the greatest 
\ahie not onlv to engineers but id all concerned in 
the use of ferrous metals. 

Sir Rob(‘it lladfield also gi\es an mten'stmL^ account 
ol the em|)lo)ment bv the Admiialty ot stainless steel 
during the w'ar Considerable dilliculty had been 
e\|)erienc'ed m conseciuence ol the rapid corrosion ol 
the cha])hragms used in connexion with submarine 
h\(hoj)hones, winch were put out of sen ice in a (om- 
parati\el\’ short time Messrs lladheld submit tc-d 
experimentid cliajihraipus of steel containing about 
36 per cent c)t me kel, and otheis ol steel with a 12 to 
[4 per cemt chromium conicmt 'I'he lattei allox , 
the so-(alled “ stainlc'ss steel,'' cjiiickly jiroeed its 
siiperiorit} , .ind was finally cinfiloeed lor the h\dro- 
phones. j\lthou4h the' nic kel steel was \er\ resistant 
to MWrosion, its acoustic properties were not so good. 
These depend not only on the hardness ol the metal 
but also upon Its cTislic limit, in both ot which jioints 
thc‘ c hiomiiim steel was the* siiperioi. The diaph'iagms 
were placed in the hull ot the submatmi; sewer.d Teet 
below the watc line, and it wasnotaed that iilthough 
the siiiroundmg plates of otdnniry steel weie socjn 
coN'eic'd with b,irnai.les the crhromiiim steel was entirely 
tree One of the- diaphragms, aflc-r having been 
immersed in sea water under servic.e conditions lor 


six months was found to have undergone practically 
no alteration. A small him of a dark-brown deposit 
was noticed patchwise here and there pn the surface, 
but this was easily rubbed away with the finger, 
revealing the bripfiit metal beneifth. 

One dntphragm did manifest local corrosion, and a 
photomicrographic examination jfevealed a coarse grain 
due, in all probability, to over-heating. A portion 
was suitably heat-treated and re.stored to a normal 
c'ondition, after which it showed the usdal full resist- 
ance to c'orrosion. 

As this chromium steel is one of the metals emplo>ed 
by the Corrosion Committee in their programme of 
tests, it will be particularly interesting, in view of the 
foregoing results, to see how this metal behaves. 

In cone lusion Sir Robert Iladfielffvery rightly directs 
attention to the economic importanee of the [problems of 
corrosion Accurate statistics on the subject are, for 
obvious reasons, unobtainable, but Sit Robc'rt estimates 
that Iheannualcost cM wastagedue to rusting is probably 
well over 700 million pounds sterling, this sum includ- 
ing an estimate lor the cost of galvanising tJie metal, 
and allowame being made lor )VAmting, shc'athing, 
etc,, all ol w'hic h jiroc'csses would usi.'allv be unnec'essary 
if the metal weie not so jirone to oxidise 
One feature ol this estimate deserv es sjK’Cial attention. 
The amount ot the annual production ol iron and steel 
by no means iciiresents an erjual mcrctise in ihe w'orld’s 
stock ol these materials The quantity swallowed 
up merely in replacing wastage is enormous VVe 
unite wath the autlioi; in the hojie th.it his memoir 
“ will arouse still more attention than the subject has 
received in the past, and will create greater interest 
in the'., production of alloy steels, whic'h have the 
capac.ity of resisting c'orrosion, if not entirely, at any 
rate to a much greater exicnt.” J. N. F. , 


The American Museum of Natural History. 


^T^ITANKS to the< ideals of its president, the en- 
1 thusi.ism of its staff, and the abundant illustr.i- 
tions, the reports of the American Museum of Natural 
History are alwavs interesting reading, and that for 
ic}2i forms no exception. Indeed the president, Prof. 
11 . F. Osborty la)s particular stress on this leport, and 
he has reissued certain pages of it in a neatly bound 
booklet under the title C)f “ The American Museum 
Ideal.” Tlajjt^ ideal he (;^xpresses in the words of 
Francis Bacon . a model of universal nature made 
private. . . X goc^dly huge c abinc^t, wherein what- 
soever the hand ot man by excjuisite art or engine hath 
made rare in .stuff, fotny.or i^otion , whatsoever 
singularity, chance, and the shufile of things hath 
produced , vHiatsoever nature hath wrofjght in thing.s 
that want life and may be kept, shall be sorted and 
included. , 

In short, the Americain Museum is become a world* 
museum, and to that end it is ',eiidmg out its explorers 
all over the w^rld^to galhei and gomp^r,^* both for the 
benefit of .\mericans and for the benefit of every 
country which they inav vi'^it Acknowledgment is 
made of the cordial cAi-ojieiatioii which the American 
Museum receives from the Go^ernments and .scientific 
institutions of all those c-ountries, while at home, 
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thanks to the large development of the educ'ational 
side of its work, the museum continues to enjoy strong 
support from tlie efity government. By the latter at 
the end of last year the sum of 1,500,000 dollars was 
unanimously voted for the erection of two new sections 
of the builciing as originally planned in 1875. There 
is also under consideration, as previou.s’y noticed in 
Nature, a special school .Service building to be devoted 
exclusively to .school education in all its grades. 

Prof. Osborn’s ideal, libwevu”, goes far,^beyond thi.s. 
lie says, “ ft is evident that astronomy will be the 
central feature nf our plans, becaiuse all the processes 
of earth's history and all tlie processes of life centre 
around oiiginal astronomic causes.” Plans for an 
astronomical hal) have already been dritvvn up and pub- 
lished, and have been confirmed by the trustees. All 
that is wanted is the money. 'It is estimated that tlie 
buildings when finisher, ’ will cost not leks than cj, 000, 000 
dcMlars, and ITot. Osborn rails lor a new general en- 
dcjvvment of 2,000,000 dollars. Tkis lattcm, he says, will 
not only restore tlie museum to its full-time efficiency, 
hut v<ill enable it to prepare to kec'iJ its promise to the 
city government; and when its Asiatic and Oceanic 
sections are completed the nraiseum will he able to fill 
them with the specimdhs now in store, including many 
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large groups already prepared and others awaiting 
preparation. 

1 he large ami^unt of space, and conseijucntly monev 
that is required is partly due to tht plan on which the 
AmericaA Museum of Naturifl Ilistdty is arranged. 
Our own Natural History Museum has its exhihhed 
collections arranged on^a systematic or classificatorv 
basis, but m the .\merican Museum tlie basis is faunistu 
or geographical, and an c\en more serious attempt is 
made to display the animals in associated groujes and 
under their mitural conditions. Om' ol the most 
striking exhibfts illustrated in the present report is 
an African elephant group (Fig. i) opened to tlie public I 
during the past year. This includes a male, a female, ' 


nearly ^ve months, while studies were conducted ujum 
them. The extinct \eitebrales foyn an irnpoitant 
section of the American Museum, and ^eterence is 
made to many new reconstriu tions and exhibits. A 
complete .senes illustrating the e\'olution of the hors(‘ 
IS being prepared 'I’hi.s set turn of the report is illus- 
trated byji priolograph of hTwm S t'hristman at woik 
upon tlie model ot niontotlieriuni. We regret ^o^ead 
that Air. ( hristnnm, who had be^'ii connected wutli 
I the di'partrnent Irom boyhood as di airghtsinan, artist, 

I and s( ulptor, died ^on N^iMinbyi §7, 7\nother 

I illustration# i(g>iesents a tigorous v\all-])ainting, by 
( li.irles k Knight, ot the \citebratcs fouiuk in the 
asjihalt deposit at Ram ho LaJJna.and includes the 



a young one, and a baby eleplnftit, (\acli in a dilfeit nt 
and characteri.sjic positir^, aru? all together loiming 
an impressive a'ssemblage T^iis is the result of ele\en 
years work by Mr Carl E Akelc), who wrnt to Alriia# 
in 1900 to collect the. material, and has sime been 
developing and putting iijto effect a new method of 
mounting No Si*oner w-as tlms fmisl^'d than Air 
Akeley again left for Africa, where he has seturid live 
fine spec miens of the gifrilla from the Lakt* Kuu 
Distiict ot the IF^gian Congo. ^Another interesting 
exhibit consists of niodcks of the' marsujiial Irou of 
North America, Asiaph^is, a primitive member ol the 
niscoglossida3. This frog lives onlv at high altitudes 
among the Olympics and other vvestern ifiouiitaiTls. 

A number of specimens w-ere sent alive to the museum 
liy shipping them in a rlevi4'e allowing water to drip 
ontinually upotj them. They w?re thus kept alive 
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sabre-tooth tiger, ground slotlfc, ColumbiaiP wiammoth, 
and an extinct vulture. • * ^ 

.Space does not allow us to comiftent o» the very 
intc-resting reports trom all the other sections of the 
museum, but we ma}^ remind our readers that the 
building serves as a centre 'for a laige number of 
societies. So m?inv as fort) -three are meittioned as 
having held meetings, exhibits, or leitures i^t the 
museum during 1921. In addition to these th»i»useq^i 
waf 5 the headc^uaiters ol the second JnternationlTl 
•t^ongress on Eugenic's, whu h I’rol. Osboni considers 
to be the mos4 ^mpe^tmt sc lentilic-, nmeting ever 
belli in the museum. U was attended by leading 
eugenists from all parts ot the world, and a special 
civhibit of genetiis and ra«ial her('dl^' was prepared for 
it. Many members of the Amgress v isited tlu' museum 
to study this exhibit, and it is satisfactory to learn that 
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the nevNspa])er press ol the United States ended liy 
a((()r(linp' to the, work oi the rneetin^^ serious and 
satisfa(tor\ treatment. We eoniinend this report to 
any one who wishes to learn in a pleasant and easy 
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manner of the extensive and varied work that is 
(arried out by a modern museum, and to those museum 
rurators who may desire inspiration mn their daily 
labours. ’ 


i Presentation to Sir Edward Sharpey Schafer, F.R.S.- 

1) A'rill'.R inoreMhan a year aj^o the '•ii^fiestion 
was pnade' that the Edinbiirfili meetm<( of the 


Uritish Assoi i.ition'^ wavild form a j'lttinj^ oeeasion lor 
the ])iesentation to vSir lulwaid Sharp y oehaler of 
some token oi their esteem from his present and past 
demonstrators and fellow' researdi workers m London 
and halinl myall A 4 ' so 

man) of those who had 
been trained under Sir 
I'alwaid now (j( eupy posts 
in distant lands it was found 
impossihh' 1o make the 
iKMessar\ arrangements foi 
the ])res('ntalion at that 
early date 

Prof. Halliburton, how- 
e\ ( r. made a statement at 
one of the laryad) -attended 
meetings of the jdi\ slolo^\ 

Set tioti of the Asso( lation, 
exjiK'ssin^ tlw' desne of all 
who had been asso('iatid 
with their old master m the 
proscs ution (ii ])h\ siolo^u al 
research to present him 
with some mark ol their 
esteem and affection, and 
indicated the form it would 
j fro babl\» take. 

Finall)’, it was ar»inf;ed 
that the presentation should 
take the form a tull- 
si/ed jilacjue (Fiyo i), and 
that a medal rephea should 
be jiresented to each of the 
many subscribers. d'lie 
medal sh^ws in bold relief 
the head and shoulders of 
Sir Fdward.and bears on the 
reverse the inscription . - 

Sodali bcnetneiito * 

Sodalcs bf TU' vc^entes 
Mcftixxii 

'I'he woik was entrusted to Mr. (' d’Q. Pilkirpyton 
Jackson, A.R B A.,sculpt8r, ai#l has been carried ciut 
in an ernn^ently satisfactory way. is most artistic 


and. moreover, an excellent portrait. The lar^e 
bron/e placjue from which the medal was reduc'ed has 
lu'en mounted on stone, with the inscription under- 
nenth it (Fiyc 1) Sn Kdward feels that it should 
eventually come to the University of lvdmburji;h, 
but at [iresent it remains m the sculptor’s studio 
as he wishes to exhibit it 
at the Royal Scottish 
Ac ademy. ' ^ 

The larym list of sub- 
senbers medudes manv oi 
the leaders m phssiolo}j,y 
and other liranches of 
medical science in ‘ this 
and otiier Imds, a few ol 
whom' may lie namc'd— 
Baviiss, Rose Bracllord, 
ilalhbuiton, L ifill, 
Mac'\\'illiam.Mc)tt,St<iihn!4, 
m this countiy ; and 
Hunter and Tait (Vanada), 
jolly (S. .\fnca), Malcolm 
and Mackenzie (New /ea- 
land), Addis and S Simpson 
(USA), Row (India), 
Itaymki and others (Japan). 
Amone; the original sub- 
scTibers were two of gre<9 
distinction who have un- 
fortunately passed away-— 
A 1 ). Waller and Benjamin 
Moore. 

'I'he recognition ol Sir 
Edward Sharpey Schafer’s 
invaluable services to phy- 
siology b\ those who have 
worked with him in the 
laborator) is a matter 
for smceie’ 'opgratulation 
m which all w'ho liave 
the interests of the devedop- 
' luent of medical scienc'e 
at hcait will join. All 
Svill unite in' expressing the hope that he has still 
before him many years in which he will continue his 
life-wc)rk. 



Obituary. 


F B. Bryant. • • , 

W E rc'gret to record the death, on November 28, at 
the age of i^xty-three, of Mr. Frederick Beadon 
Bryant, formerly Inspector»(jeneral of Forests to th^ 
Government cif India Mr. Bryant received his pro- 
fessicmal training at Nanev, joined the Indian Forest 
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Servme in 1881, and was posted to the North-West Ih'o- 
vinces and Oudh. Some of the elirher years of his serv ice 
w'e^je .spent m the preparation of working ])lans for the 
important’ sul)-ffimalayan forests lying between the 
Ganges and the Sarda rivers. 'I'liis early training, 
together with some jears 'Of suc'cessful executive work 
in his province, marked him out subsequently for the 
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post of Assistant Inspector-General ol l-orests and 
Superintendent^ of Forest W^orking Plans, wliicli he 
held lor three ^vears from iSqh. After holding suc- 
cessively the posts ol {'onserc atoT- ol Forests in the 
Punjab clnd Purina and ^'hiel (*onseiv.ft()i ot l-'orests in 
Purina, he bet'aine Inspei tur-General of hun'sls to 
the Gnvernment of Inyia, an appointmenl whu'h he 
h^fld from iqoH till 1913, when he retired fioin the 
servue of Government Mr Pryant su(<eeded to this 
post at an important period m the history ol his depart- 
ment The h'orest Kesearcli fiLstitute at Dehra Dun 
liad Ix’en esllbhshed two \eais jireciousK on the 
initialixe ol his predci'essor, Mr. (now Sir Saint lull) 
Kardley-Wilmot It fell to Mi I ii\ant to yinde the 
destinu's ol the Institute in its earliei seais, ,ind his 
handling ot this tasl< uas m, irked bv sound ('orninon 
senst^ and^iarelul judgment A man ol dieirlul 
personalit)', he made a [lopular dnel, and enjo\ed to 
^ an unusual extent the goodwill ol his dep.iitment. In 
reeognitiiui ol his servK'es to Go\ eminent he was 
awaided’tbe ('SI m igii. lie is sinvuyd bv a 
wido\^ <uid grown-up lamily, to whom we es'lend our 
scmp.ithy Ib'Jiad »the inisfortmie to lose oiu ol his 
sons on at tive ser\ ice*during iht' war 

M F. Poll IV, prolessoi ol e\perimental pin sits at 
the Soi bonne and membei ol the Atadenn ot St lem es. 


died ini Pans on Novi'inbei 5 in his sex ent\ -sev enth 
year. To the present generation of,phx sicists in thn 
(ounlix he was [irobablx’ best knttwii as the editoi til , 
the Journal dc and til (he Annales dc Plix^ttjiie 

but to those t)i thirtx tir fortx xeais ago he was the jtunt 
author ol a tt^xt-book on jdixsits mut h ajipreeiated by 
all who xfcished to keep themselves up-lt)-tlate the 
“('ours de iilnsitpie de I'la ole Polvtechnitn)(4’’*anil 
Its supplements lies [uiiuip.d jiiiblished lescart lies 
deal with [iniblems lomieited with ‘the piissage of 
elet tilt itv through htjuitls ant I gjsc^t but these ineinom 
bx no nu.nis ^-epreseiit the whole t)| his woik in (he 
field ol n se.iK h I b' sut t eedetl in liuiltling up^i st hottl 
t)l reseaii'h at the Stirbttiine, an^l miuh work |)ubhsheil 
by his pujiils twved its iiispiiatiifli to Pith Poiilx. 

# 

Tiik death, on J)(;ternbei 10, is annoumitl ol Mr. 
Fdward Degtn, sometime til the stall of the Piitisb 
Museum .ind the Melbourne '\luseum. Mr Degen was 
btun 111 P.isle in Man h ami was eilm aletl in Pasle 
ami PaiK lie travelled txltinixelx ami toilet tetl 
/ooltigit al material 111 Wist Aliit,!. I g.mda. ,\b\ssinia. 
ami S.ikh.ihn lie w.is ,ui exjieit taxideimist ami had 
p.iid < oiisitler.ible atlt'iilitm to the moulting ttl biids 
ami tt) virtebi.ites miieiallx lie was a Swi^s and a 
tili/en ol Pasle * 


Current Topics and Events. 


li is stated bx' the Pans i t^rrespont lent ol the | 
/ m/i s that Ihc lenteiiaix ol Pasteni was t debr.ileil 
t)lfi(iall\ dining thf' afteiiiotm tti Dts'ember >0 at 
lilt' Acatli'inx of Mt'ilicim' The I'lem h Mimslct ftu 
lle.ilth, M Paul Stivmss, was piesi'iit, ami <i number 
o^ eminent meilual men spoke on Pasteiii’s tile <iiitl 
work The PmliM'-Set retarx’ t)f Posts and Ithegraphs 
has appnjved .1 dt'sign, shtwving <1 profile of Pasteur’s 
head, for a specml lift v-centimt's postagi* si, imp to 
l)(‘ issued dining ttu‘ coming (intenaiy celt'biations 
1 1 imix' be rcinembert'd that, ('ailv in tiu' jirt'sent 
year, a proposal to jirolnlnt tlie teaching til evolution 
in the schools of the Stall' ol Ixentiicky f.iiletl to jiass 
I he State k gislatiire by one volt' In an .11 tide w hit h 
.ijijieareil in ISAruKi: of .M,iv 27 (vol loig ji the 

opinion was expressed that tnitlu'r agitation with (he 
same object might be lookt'd ftir in tlutiu'ar futuie 
I hat this appiehension was ITut too well f#uml^'tl 
.ippeais by the fact tha^ a “ l^tati'-w ule mi't'ting ol 
I protestant ininistots ’’ in Miifliesol.i has latelv jxissi'd 
lesolutioiis ck'inambng that ' ilu' St. ik* shall pio\e* 
Its imjiartiality toward its citi/eiis liy ilis])ensmg ^ ilh 
<i subject (/ c extilution) t#i;it is iifleily dixisue is/( 1 , 
.mil IS, in the ludf^uent of thousands ol4ts taxji.ix c-i s. 
idtt'ily false “ A reason gixcu lor this n'lmukable 
at lion IS th.it “ this hypofhesis li.is imrcasmglv 

show 11 Itself to be a* toe to the ('hrJiti.iii hut h, denx mg 
as it tloes the xauacitv' of the Scriptmes” Sm h 
aitempts at suppressioti aie lompletely ont-of ilati', 
ami the importation yf rchgiinis intoleiam^' into tjie 
c|Ucstion cannot but make the judicious gneve Tlii' 
-Minnesota meeting was perhajis not aw.iit' that Ihe 
f athohe Univeisity of Louvain s^nt a spec i.il ic'iue- 
pentative to the*Darwun celebration at ( ambiidge. 
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^'l-^ another .ippe.il h.is it.ulieil us on bt'Ii.df of 
the laiinni "liit)«-)» people ol Pussi.i, this iimt' liom 
Dr N.uisen’s committee bv wax' "I tlu' Mc'dieal \id 
C'omniittee loi Siilleiers horn Iht' Kiissi.in h'.iniim' 

It is aildit'sst'tl prim. mix to mc'dital men, ami, 
iollowmg out, app.yeiitlv, Llu' juimiplt' we hav^e 
suggested in piocitflis comments on thc'sc' •ajipcals, 
of .ippio.ii hing cadi gionj) 01 jM'olc'ssioii on beh.ilf 
ol ils tt)-woik('^s i»i kiissi.i, it IS nuuiilv lor Hit' 
.issistanct' of mttlic.d mc'ii in kiisri.i It is slatc'd 
th.it the l.ilte*. .imicl thous.imls of sick ami st.irviiig 
people', aie hc'lpless fot the kick of dings ami mc'dical 
stoies, .iml medical mt'n hi'ic .irc' asked to jncss for 
tilt' loim.ition of an inlc'inaiional lommilk'c on 
meilual ic'lu'f tt) hght the ('Meets tM tluf famine 
Men of scic'iHt' arc' nec'di'd to .itt.ick Hie s.mit.irv 
ami biologit .d pioblems with wimh Kbissi.i .md, 
through her. tlii' whole of .irc •( •nfronted 

In Iht' me.inwhile sup;ph('s of inedu al, ami olhc'r 
stoK's will cn.ible Kussi.in dottoi? to stinggle on 
with iht II t.^sk Gills in kind should be forwaidcd 
to the Sc'tic'tary, Medi».d ,\i»l ( ommittec, O.S Lincoln’s 
Inn I'lt'lds, W (' 2 , contributions m mom'V to the 
c ()mmitfe('’s tre.Tsiirci .it tlu' I ondon Joint ('ity and 
Midland Ikmk, O ( haneery Laiic', \\’ P 2 • 

'I III lihnnv fiiiirhiil hu Voct'inber 1 t oiVflms ^ 
.irhdt' bx Ml h (' K’u h.irdson, diieeloi of Prmct'to'i 
•(•m\ eisif\ Libi.iiy, I'litilli'd “ I iitt'rn** lonal C'o- 
ojitnation m 1 iftflic't 1 ft.d Woik” \fr I\ieliaidsoi 
rc'ft'rs to the reti'iit .i|)j)ointm('nt b\' (lie Lc'.igne ol 
N.ilions of aPonimittee on 1 ntt'lk'til nal Po-opeiation. 
.uul writes with .ijiprei lation of the juaetical iitihtx 
of thrc'e enteipiwes which this conmiittee .will 
lU'cc'ss.iiilv take into consideration .Mr Ridinrdson 
• % 
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was present, as .in observer, at the Brus^els ij^ieoting 
of August 20 22 to eonsidcr the future of the great 
bibliogr.iphh <il undertaking carried on for so many 
years by M Lalontaine and M. Paul Ollet lie 
gnes an outline ot what lie saw' at the I'alais Momlial 
,it Itriissels, where a poition of the former exhibition 
building IS dewoted to international co- operation 
I'hc b'UMing (.ontains not only libraries and card 
catalogues, but als'D a permanent exhibition of the 
activities (4 all nations and an lntern.iti«m.il Summer 
Pnisersity MM '’Lafontame anil Otlet have for 
years superintended this woik, sust.iPaeif by tluur 
zeal, without drawing salaiies Mi Richaidson also 
.ittended the roinention of the Inteinational Cat.i- 
logue ot Siieiitilic l.iteiature lield .it Brussels on 
July 22. and 21 OPthis nu'eling he writes “ Not 
only weie theie miie or ten nations n'jiresented by 
oHhial representalues, but sevik.d of these showed 
a \eiy vigorous inti'rest .uid a disposition to (oiitmue 
i ontributions and to assist in paying the aiiiimulated 
deljt ” Mr Kk hardson also visiti'd th(‘ ('om ilium 
lhbliogr.i]ihiMim at /nru h With tiu' aid of funds 
seiuied lor the puiposi* b\ the Anu'ricaii Kese.ireh 
Ifureau, the woik ot the ('oie ilium, whuh h.id bi'en 
in .ibeyaiici' since the death ol Dr I'lidd, has lieen 
l.ficen u}! ag.iin \igorouslv bv Di Kellogg and the 
new' diri'ctor, Dr Strohl It is exjiecti'd that printing 
will b(> lesiimi'd iii'xl July Mr Rich.iidson believes 
th.it. with these enti'i prises in bibliogr.iphy in I'x'isteiKe, 
.1 “ Coniniitti'e on I ntidlectu.d Co-opei*ition ” slPould 
be able to r iin' that, by a pi o per, vision of l.ibour, 
the bibliography ol scieme should bi' w<‘U and com- 
pleteU' (‘.vc( nted 

Dr Sai.aman’s addicss to the J’otato Continence 
a 4 Oimskirk on November 2, whiMi is published m the 
Gavdeners,’ CJiroiudc tor November 25, should prove 
of permanent value to hortu ulture, as while pointing 
out .1 present abuse it indic.itcv^ aV tlw same time that 
the remedy is reaMy to hand Dr Salaman de.ilt in 
vigorous language w ith the habit of secd^mien of listing 
the same vaiiety of potato under different synonyms, 
frequently giving different descriptions to the variety 
upon its successive a])pearances, and often quoting it 
at diffeie^it pines' The horticultural world is ob- 
viously concerned with the ellect of the practice in 
commercial liorticulture, but the scientific student of 
horticultnfe*h;js to remc».nber this evei-present source 
of error vvh»n he has to lel/ upon commercial linns 
for the supply of mateiial 111 the form of nillivated 
plants for study or exjieiinient I'ortunately the care- 
ful work now in progre^^ at taiious plant-breeding 
stations tjiroughout (ireat Ibitam, work whu:h is 
entirely disinterested fiom the commercial side of 
horticVdture, is making it confmually more posyible 
td check the accurai v of popularly named varieties, 
not only of potatoes, but also of fruit stocks and 
scions, cere ..Is, etc Such work must preceiic an'y 
careful study di sm h a probli^n H'f fhe behaviour of 
a variety under continuous vegetative propagation, 
and bodies like *he Synonym Committee of the 
National Institute of Agrieiiltiiral Botany, of which 
l)i Salaman is chairman, ^ire rendering considerable 
servic'e to scieiKc as well as to horticulture. 
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In the Journal of the Washington Academy of 
Sciences (vol. 12, No. 15), Mr T. A. Jaggar makes 
a plea for geophysical and geochemical observatories. 
Instruments of precise measurement need to be 
applied to the problems of geology. A record of the 
changes, for example, m a river system or mountain 
range, is essential if the procc“'ses involved are to be 
understood an<l given their due weight m the evolution 
of the earth’s surface features Geological siaence is 
lacking m measured facts of change' witbm human 
lime The nature of changes may be* gauged from 
temporal y ex])cditions to different localities, but 
quantitative data -can be obtained only by pernmm'iit 
observatoru's The expedition method of study is 
never frc'e from fhe reconnaissance clement, and 
imexpeetc'd phenomena call for s])ecial instruments 
not im hided m the ec|iiij)ment Moreovci, there are 
seasonal and eyilic variations v\hi(li an expedition 
misses IMr Jaggar cites his own expciiences at the 
Hawaiian volcanic observatory as an illnstialion ol 
how (ontmiions measiirenu'ni may revixil rliyljhniic 
rec iirrcnces He dwells on the jiiatine of the vvoi k 
which might be doiu' by liver and uioniitam obsetva- 
loties A gl.ieicr observvitorv would be ('(jiially 
valuable 

1 1 IS piob.ible th.it the most imjioi taut dev('lo])meiil 
oi the cinemalograjih lies in its apjilication to natur.d 
plu'iiomena To be able to make* a liisinerl sciutiiiy 
of (Xdiiiences so moiiientaiy that the eye lads to 
hold them, is an mcktimablo g.iin Appreciating the 
impoit.ince of sucli moving picture's, tlu* Selborne 
Society h.is leceiitly issued a list of c im'mal()gra])h 
1(1 tines (“ Cinelogues ") and lilms v\hich, undi'i 
arrangenu'uts made with leading him (onipaiiies, can 
b(' lined on apjihcation to tlu' society’s Kxtcnsioii 
S('('ietary, Mr I’ J Aslilon, 72 I ligli Street, Diomh'y 
dhe topics dealt w’lth .ire very vaiK'd, including the 
lifo-histories and habits of insects, birds, .mil other 
animals, both teircstnal and .upi.itic, the rites and 
customs of Australian aborigines, the iihysical pio- 
pertu's of water and of air, the solar system, and 
otluus in the realm of sciem (', besides a number 
illustiative of history, Ivnglish liteiaturi', tiavel, and 
topography. Ihe selection oftered is lulmirable, and 
can be nniesi^rvcdly commended toothe notice 
.schools, societies, and other educational bodies. 

W'l. have .ilready' referred m tjiese columns 
(Decembei 2, p 74^) to the filnyiecord of tins yi'ai’s 
'Alount Ivvercst Jvxpcdition, which was taken by tlie 
official photograjiher of the expedition, t'apl J B J. 
Noel d be film is now' ber ig cxhibitisl at the Phil- 
liarmonic HaH, Great Portland Street, \V , so that 
all may have an opportunity of seeing this wondeiful 
pieture-stoiy , th(' proceeds are to be devoted to 
the cost of a thud xpedition. It is a wamderfnl and 
inspiring ('iitertamment The first pait sliovvs the 
country thiough which the expedition passed on its 
vvr|V to Mount Everest, and it is ably dcsinlx'd by 
Capt. Noel. The second section deals with nionaslie 
life in Tibet, and records the curious ritu.il danci’s which 
the party was so fortunate to see at the Ronghuk 
monastery at the very foot of Mount Everest Tlu 
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dances are performed by lawiias, attired iii fantastic 
costumes and* wearing fmge masks, wlio rcpiesent 
the good and Bad spirits the devpnt will meet in the 
next world; devil dances, fhuices 411 whieh ghouls 
carry a small dummy representing a de«d body, 
and a piocession of the gods, art' among tlu* scenes 
depicted 1 he wholeBitenc is accomjianied by music 
ret ended by_ Mr. 1 Howard Somerxell, who has 
endeaMmred to repiodute the achial sound of a 
libetan band As may be I'xpt'cted, it consists 
largely td drftm and trumjiet, but theie is a well- 
maiked rhythm, and Mi Somei\c'll, who coiuluets 
the music himself, manages to kee]) his oiehestia 
fairly wc'll in time with the d.int mg ligiiii's on the 
streen, piodming a most realistic ellect Antftic)- 
])ol(lgists \j|jill welcome' this retold of ribetan chuues 
and music d'he thud section of the lihn shows the 
actual assault on Mount hA eii'st 'I he tdm is dc'- 
sciibc'd.by Afr Soinc'rvell, wlio lormc'd onc' of tlu' 
high (limbing parties Scc'ne^aller scene of m- 
descwbable grandeur is shown Many poitioiis of 
the film, such, as ^hose showing the tmal altc'inpts 
on the summit frdm the* highest camp, at about 
25,000 (eet, were' t.dten witli <i telejihoto lens I hc' 
music ])l.i\ed m tlu' inteiwal and dining the exhibition 
c»t tile lihn b\ Mi Someixell is based on Nc jialese 
and 'I'lbc'tan aiis and pastoial music, and some ol 
the tuiu's ])ro\ide vc'rv be.uililul though simple 
subjects “ (dimbing* Mount lAeiest ” is iiioii' than 
an c'litc'itaimnc'nt , it is a storf ol high adventure', 
of gieat c^ndc'av our, which w.is lobbed of success 
tint'llv bv the bad weathei eiicounteivd in tlii' last 
stage' of the join ne) . • 

, Thiv College Board of tlie London Hospital is 
offe'nng toi competiiiem the l.uidk' Iru'unial JVi/.' 
of I >'>/ foi tlu' best essa V on '‘Rhcunialu l*V\ e 1 its 
('ause' and I’levintion ” 'Hu' last d.t> lor the' leccipt 
ol essays is Jmic jee, lejij '1 he v sliould be se'iit to 
the Di'an e)l the' Colle'gc, 'I'lmier Sfre'e t, F 1 


Tni^ folleiw mg awaids have been maeie bv the' 
Society of IvngiiU'ers (Inc ) lot pa^eis read or pub- 
lished during i(}22 — I ’resident’s gold iiTed.d to Hi 
( ^ Drysehili', hir his jiafieis " 'I'he Festing of Small 

Ivlectru.d I’laiit ”, Ifessemei juemiuni to Mi Iv Iv. 
I inner foi liis p.ipei “ 1 lu' Atlantic Ciuise of 11 M 
Airshi|) I ”, Nuist'v pieinium to Hi Hi^beit 
C hatlev loi Ins jiapei ” I he I’hvsual I’ldfe^tu's ot 
(lav -Mud”, Soeie'ty pii'iiniims Bo ^A S 1 -' \i Uer- 
m.imi for his paper ” i he l’liv*sictd l’i»)peifies of 
(lav ” {le^uith papei). ami l(fC*H ] Clayton foi 
his papei ” Tiu' Idonomus o( Aite'ii.d Land Hiam- 
age ” , W Hinwoodu' foi Ins pajx'i on ” Wave' I’owc'r 
1 ransinissioii ” , ( hn ke jirc'ifiyim to K (' Hill for 
his paju'r on “'I'he Submeisiblc' Bum]) ” , and Cii'c'ii 
piemium to A C Shoil foi his^paiH'i on ” Heating 

A SI Kirs of lU'vt (halts of the ciiiK'nts of the' 
Aoith Sea IS lontaineil in a papei bv 1 )r ('■ Beilinecke 
(Xciollhth Inst 1 Me'cieskiinde', Iferlin, i\ h Sei A. 
Hi'lt 10, 102:) lilt' (hails ,ue based mainlv' on a 
studv of the data repie.'sentiug llu' vaii.itions in the 
sahintv of the <ii('.i m cjuestion 

till f ibrary I’less, Ltd , 2(» fA'itngal Stre'et, \\^ C 2, 
will shoillv publish a vvoik entitled ” h'ur Hiessnig 
and J'ui H\emg,” by \\’ Austin, consulting theinid 
lo the liir industi y, wlm h is niteiideil to eov I'l v ei y 
eoinple^telf the' subjects lii'.ited ol, and to siiiiply <i 
waitl le'lt bv vvoikers 111 the mdusiry 

Hk ( I) vv isetN^ha-. in pi< pamtion (loi publu'alion 
m JiiiU' next it enough topics aii' snbsenbed for) ” A 
Histoiv ol Biitisli Ivai thepialo'S,” in w hit h .iboiit 1200 
(' n thepiakes m tlu* Biitish Isles fitun (171 to 1021 will 
bi' (halt with llu* woik will be illustialed bv 01 
maps <md () duigi^nns, .md it will cost ne^l 

Htdeis should be' sent, with *1 e'nn 1 1 a lie (', as soon 
as possible to Jh(*anthoi, ^o (ave'iidish Avt'Uue, 
F.nnbiidge * , 


'L'lir. houleiton Aw aid ol the dcologists’ \ssocia- 
tion lor the V('ari(i2t has been given ])\ t he ( oum il to 
All AS Ixenu.infh (1 S Mr Ixeiinard w asassoi lated 
with Ml M \ (' Hinton in the jiapei on ” '1 he 
Kt'lative \gesif)l the StoiU' Implements ot the I ow t'l 
1 hanies Valley,” and with B B Voodwaid in 
tilt' pneidut turn of sev ('ral imi^oitanl pijuis^on 4h.' 
Bost-LhoceiU' •non-niarnl^' mollusca ol Ivngland and 
lit'land • * 

• • 

TiiJt inte'i n.itional leview Sih iilni piomises its 
re'adeis iic'xt vear^” a gicBit international impiiry into 
the iviiistein theoiies”^ It jue^oses %s the' fiimla- 
nie'rtal jmrpose', lirsf, to i^iake the tlu'orv itsell aetess- 
ible to all philose^phie allv' minded iiersons, whi'ther 
ot not they art' nuithematicians* second, to submit 
the theoiy to an objecdive, unpiejudu ed, exhaustive 
ciitieism, which, by making ch'ar the we.ik jjomts 
m need of re'V'ision, shall give' them iheii %ue 
value as objections, and third, to c'ndc'avoui to 
appreciate the value and ^mportaiu e ol the Iheoiy 
and the part i| has played in tpiie gt'ueral jnogiess 
of science 
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\ Him looic venv of nu'le'orologie al hti ratine, jni'- 
jiaie'd bv' the Koval Meteoiologu al Soeic'tv vvilh the' 
( oll.iborat ion of Hit' Me teoi ologu'al Ollue is now 
given <is a separate' jmbhe ation loi e-iclijudl vear 
Ko 2 ol the' senes, which de'.ds with hte'ralure 
ictt'ive'd lioin Julv to Hecembei J()21, h.is just 
riaclu'd Us Mils h.dt-veailv issue talms the jilaee 
of the bibhogiaphy pie'^iousTv given iif the (hiaiteily 
Jouriud of the Soeictv' 1 he jmblit.itioif has bc'e'ome 
ol ( onsieh'iabh' v .due' to a sm.dl body of workers 
activelv c nsj.iged on metei^iiological lesean h and to 
othc'is who de'sire to kc'ej)* abre.ist of advances in 
nu'leorologv •Me'tcorologu .d s< ii'iie e without 

doubt, making lonsideiable .idvame at the' present 
tiiifc', and ineri'ased' <u tiv itv is given to t^u' subje'ct 
hr such jmbhe atioiis, esjieciallv with legareT to ^ic 
^naiu mtnc.ic les of the' ujiper air^ not onjv in this 
ecmntiv but by^n^ost c^uintnc's the wcnhrove'r 

Hk J !' VVm.l thinks that the comment of our 
^'iigmecimg contributor^ ajipeMuhM to his letter in 
Nv'ii'kh of Herembe'r ib, p 810, may lead to a 
possible misapprehension as to whercmi hes^ the 
novelty of the condenser^ formed by msertrug m 
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dilute sulphuiic acid two lead plates paste^i with 
an oxide of k^ad that is to say, using plates of the 
same nature as are used in secondary cells The 
aluminium electrolytic condenser is an electrostatic 
type of condenser, whereas in the arrangement of 
paste<l lead plates in dilute sulphuric acid the energy 
is stpied m the form of chemical energy, and it is 
in this'ftapect that the novelty of the new type of 
condenser appears^ “ For this reason,” Dr Wall 
adds, ‘‘tin term ‘ ^'Icctro-cheinical condenser’ more 
coirectly desinhes the action of the pasjjed lead plate 
arrangement than the term ‘ electrolytic condenser.' ” 

liii: third edition, recently issued, of the Geiu'ral 
C atalogue of the Oxford University Press is a volume 
of 480 p.tges Supplementary to Ihe catalogue itself 
IS nil alphabetical list of authors .ind eclitois extending 
to no less tiian 128 pages A pteface gives some 


interesting statistics, and the activity of the press is 
illustrated by the fact there stated, that it publishes, 
in one way and another, more than two books every 
day. The fifth- section of til's catalogue deals with 
books OK natural science, including mathematics, 
physics and chemistry, astronomy, geology, biology, 
and the history and methods^’of the sciences. The 
present volume is more than a mere catalogue ; 
besides giving many bibliographical details— including 
S17C in inches, number of pages, and date of publica- 
tion — it sets out the full contents of books in several 
volumes and of joint works by several authors It 
describc's not only all ClariMidon Pi css books, but also 
all books published by the press for learned societies 
other than the University of Oxford. The fact that 
many of these books arc in their nature unremurera- 
tive afiords good evidence of the service rendered by 
the prc'.ss to the cause of education and learning. 


Our Astronomical Column. 


Gki:\i' idiuiciK or 1 )i'-i icmbick 0 -'Ihis brilliant 
objc'i t passed over Lincolnshire at 11'' 40'" and 
illuminated the north-east jiait of Kngland with 
U'wiarkabk' intmisity It was seen so far awav as 
Aimagh m Ireland, wlieio the observei considered 
that its lelulgence ovcrpoweied the light of the moon 
A iiumbei ot observations have been receive 1, and 
th('v indicate that tlu' radiant point was m 'raniiis 
at about 5() 1-8', <ind tliat the lumii.ous Hight of 
the objix t ( omineiiced in tin* 'K'lgliboiirhood c)f 
Ctiantham , 'ts direction was noith-iiorth-west It 
passed nearly oser Lincoln and Gtimsbv , and at the 
lattei place its height appears to have been 2 ( miles 
Continuing its couise, it fell to about 2 miles m lunght 
when a shoit distance south-east ot lledon, lusir Hull, 
and aboKt 2 miles fmther on jaobably fell to tlie 
ground No imdeor te lias, howiwi'r, Ikhui reported 
.is liaxing bi'en disiovered nji to the (mu‘ ol wiitmg, 
but smh .in objis t might \er\ eisilj i scape detei tioii 
I he meteor .ipjH'.ired so late .it night that, m spile 
ol Its gieat lusLu-, it was notued liv tiomiiarativc'ly 
few obseiveis 

Sriir-VR rrMcnev lUKi s AND PiANr.rvRV' Kadi-v- 
iioN — I tj, an earlier coinmunu .ition, Di W \V 
C.obleiif / g.iv e estimate's ot the temjn'ratuies of sixtc'eii 
Stars <is deteimined from llieir spectral I'liergy 
disti ibution, which w.is obt.nned by ineairs of a new 
spectial ricdfijineter, cowsistiiig of a senes of ti.ins- 
mission screams and a VcUiimfi couple Jiy iiu'ans of 
these selects, whLh, eithei singly or in combination, 
had a unitoimly high tiansmission ov er a f.iirly narrow 
region of the spectrum aiid terminatc'd abruptly to 
cornpleb' opaiity in the .’'est of* the spectium, it was 
possible tp obt.'^un llu' r.idi.ition intensity in the 
c.om}ili’te stellar spi'i trum as tr.nismitted by our 
atmosphere 1 he stand. ird used foi comparison was 
a^§plai,typc star a Aiuig.e, tyfic Go Being now' 
ecp'.ippecl for making ladiometric measurements if 
the sun, tjie etleckive temperature of winch is known 
with a (onsRterablc degree of accurai^y, Dr Coblentz 
communicates flic results of fliis ctmijiarison m t^^le 
Proc of the US National Academy of Sciem es, 
Vol 8, No ij, Nov 11)22 In tins he describes the 
apparatus and metliod of pfocedure He finds the 
agrc'ement bi'tween the observed temperatures of a 
Aurig.e and the sun satisfactor)^ and thus verifies the 
pievKxis measures of stellar temperatures, which 
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range from 3000'' K for red, class :vl stars, to 12000'’ K 
for blue, class B stars In the case of the planets. 
Dr Coblent/, differentiates betw'ecn the thermal 
radiation as a lesult of warming by exjiosurc to solar 
radiation and the lieat radiated by vntue of a possible 
high internal tempeiature of the planet itself dhe 
planetary radiation he finds mcieases wath decrease 
in the density of the surrounding atmosphere, and .is 
a pi'rcentagc of the tc4.il nidiation emitted he gives the 
follow'ing values . Jupiter o, Venus 5, Satnin 15, 
M.irs 30, and the A loon 80 

SpicciKoscoiMc. Parallaxi's of B Stars.- Air 
D L Echvaids ri'ad a paper at the meeting of the 
Ro>al Astronomical Society in Nov'einber on the 
pioneer work on these stars that has been carrii'd 
out at tlu' Nonn.iii f.ockyer Observatory, Sidmoiith, 
where 200 negatives have been studied and the 
intensities ol vaiious lines correl.iLed with respect 
to type and absolnti' magmUnk' 

'Hie helium lines at 4472 and 402(1 were found to 
be good mck'xc's of spectral t\ pe, and by their aid 
some gaps in the Harvard seiies werr tilled. Line 
4472 w.is fouml to vary also with absolute magnitude. 
'L'he nu'.isures of tlie mteiisilies of lines (ould bi' 
made very accnr.itely by noting tlie jiomt ol dis- 
ajijieaiaiice in a darkened wi'dge ^ 

The dilficul'ty m getting absolute m.ignitiuk's was 
that vt*y few' trigonometru .il parallaxc's of B stais 
had been obtained It w'.ic necessarv to use .ilso 
parallaxes derived front proper motions, and the 
.Vvpothetical -fiaiallaxcs .ilready published tor many 
binary stars In the discussion it was noted th<it 
the assumed mass used in getting the latter was 
twue that of the sun, but fliat this is jirobably loo 
small for B stars 'I lie use of a Larger mass would 
rediu e the hypothetu.al parall.ix [''or this and other 
rea.sons it was felt that, wdme there was every reason 
to behev'c the mcUiod would preve a v’cry useful 
one, it w.is advisaole to look on the calibration 
of the curves as provisional Mr Edwards used 
Kaptcyn’s value, o"-04, for the parallax of v Tanri (m 
the Pleiades), but some recent determinations give 
o"oi. 

It is of particular importance to extend our know- 
ledge of the limits of absolute magnitude of the 
B stars, since the results will have important bearing 
on the distances of the globular clusters. 
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Research Items. 


SciEiscE AND PHiLOsopt^'.— An article by Sir 
Oliver Lodge appears ni the December ii^imber of 
Sctentia on “ The Philosophy of Science or the 
Principles of Scienyfic Procedure ” Sir Oliver 
qideavours to draw a cleai dislinction between 
questions which definitely and legilimately belong 
to science, iwid those which, though of interest 
to sdc^e, belong to philosopliy and cannot be 
answered by*thc ordinary methods and procedure 
of science The si/e of an atom is an example of 
one, the infinity of space of the othei Sir Oluer is 
quite ready to admit that we can make no shai ]) separa- 
tion between <Tur philosophic, artistic, and scientilK 
interests, which ari'*an integral part of human natuie 
and ^inextricably combined, but he seems to tlunk 
that on tllf objective plane we can separate out th(‘ 
dilferent lealms and clearly demarcate their fionticis. 
No one is likely to dispute that there are certain 
kinds of fact which admit of bmng in\ (‘stigatisl 
with an isolation which us prat tu ally complett' 
Wha^ we want to know- is wdieflier am fat t enjoys 
its istilalion by rig^it and not in t onstsiueiu e of a 
practical intcnNt on the part of tlie inyt'sl igator who 
contrives it ^ Some jiomts m tlie article illuslrate 
how doubtful this is Sir Olivtu attaches prime 
importance tt) the adlier of spait* as a stumlilit 
explanation, tvould he (lass it as a scumtilit or as 
a philosophic pnobleni How tan it be disciisst'd 
without reference to tlic mlinity of spact', wlmh is 
a question the man of science is to Itsue to the 
plnlosoplier ? Again,* as an (‘xamjile of scieulilit 
deductioii and piediction we ar^ given the discov(i\ 
of Nejitune, but we are not told when* to place or 
how to explain the failure to discovt'r Vulcan 

# 

Oat S'lKAW as a C\rrLr Pood -S 11 Collms 
.ind D 'I'homas liave an mtciestmg jiapei m the 
fottruiil of A<iyicultuy(il Sricuic, col \ii pp ,>So-i8o, 
1022, upon “'ilu' Sugam iind Albuminoids of Oat 
Straw'.” '1 he authors sol out to answt'r a tjut'slion 
that first oct iipied the attention ol one of tliem 
twenty-two years ago ” \\'hy can tattle be lattmied 
on roots and straw' in St'fttland and not m JCngland ^ ” 
Jainitations ol time apparently jireveidt'd the pioset u- 
lion of exiK'rmu'iital woik Hum, and in ih(> l.is( 
tw'cnty years thcie lias bt'tm coitsider.ible tltwcloji- 
ment in our luiowledgt' ol .iiiimal mitiition, so ihat 
the authois tan now altatk \Citli consideiable 
jneeision tlie question .is to wlu'ther the nutrients 
.ivail.ible Hi? sti.iw' will siqiyjenumt the delicieucies 
ol giam fet'ding The answer ajqiCMi^ to be Hiat 
goocl o.il sti'riw', mainly owmj^to its leJ.ilu c#\' h^gh 
percentage ol albumiiunds, ufliy well do this. Hut 
oat sHaw lias bt'tm found t(« \.ua' in tins peneutage 
between 1-12 and B'05 file low pe|((mtages aie^ 
usually for Hie slr.iw liom tlie south of Kugl.md, 
the high from Sctitlaiid , Hus ma\ bt', m part, a 
(juestion of latitude, but^he high figurt's ftji ('umber- 
laud and West mtfl'oland and the valut“«f()r dillerenllv 
manuietl ciops, It'ad the auHioi^ to Himk Hi.it good 
husbandly <md suit.iblo %iq)|)lies ol organit nitiogim 
are even more lunjiortant These in\ t'shgations 
tertainly seem to bung Hit' original t|ucstiou ap- 
pit'ciably* nearer solution An interesting point in 
the sugar estimations reported is the fat t that tlie 
main sugar ol the straw appears to bt* l.evulose, 
while the mam digestible carbohydrate cAms(itu?ut 
ot the grain is the dextrosaii st.irch. If the ideal 
< arbohydrate for nutrition^be cane sug.ir, then this 
IS an additional ‘'irgument for the*good str.iw' provwg 
J valuable supplement to the gi ain ration 
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Defi' Kooi Sysn ms of ('koi' Pi \nis — riie dilli- 
cultics atlciidiiig Hie stuil\ of the root svstt'ins i)i 
^iln has led to .1 compar.it i\ t* neglect of this imjiortant 
br.iiich (^ rescan h until rt'tt'iil \'c‘ais Prof j h 
Weaver, P (' |caii,.uid J W Crist, m the ” Dcvjflop- 
ment . 111(1 Activities ot Hoots of Crop Plaiit'^’ (( <ir- 
iiegie Institution of W.ishmgloif rji22), .ne to be 
congiatul.itetl on rt'ahsiiig the iii^ciu \ ()t, 1 his prob- 
lem rile value this work, is iniit h enh.inced by 
Hie niimefoiw sketi lies of at lii.'il lool systt'ins m.ule 
(luring ext .i\ alioii, togethei with lull dt'Cuis of eii- 
V iioimu'iit-d conditions and t'xjit'iimcnl.il icsults Hc- 
peatc'd iiiv I'sligatioiis .it v.iiioii^ sl.Hiotis mdu .Ho th.H 
fdl ct'it'als possess two (listmcl gioujis ol roots, one 
spreading iii .1 more 01 less hon^imtal tin ec turn iii the 
iippt'i l<i\ei'> ot soil, .nid Hie oHiei jii'tieH.Hmg deeply 
into Hu* subsoil to .»(It‘j)lh ol six or seven feel '1 he 
lovvei loots .in* ((lien ninth bi.iiuhetl .iiul .ippe.ir to 
be ol Hie noiiiial .ibsoibing type In pot. Hoes, on 
the olhei li.iiul, Hu* origin. il sli.dlow loots tin 11 veiti- 
t.illv dotv iiw .irtls and lorm Hu* (lf(‘|)er jxuliou of the 
s\slem As .1 gerieial nile, only tlu* lust six 01 eight 
inches ol soil aie leg.inled as l)emg of imu h v.ihu' 111 
jilaiU mitiitiou, but t tuHiollc'd ('xjienmeiils indualt; 
•that these tleej) roots pl.iv .1 gu'.H p.iil m water 
.disoiption, .is mui h oi moie walc i ollt'ii being le- 
movt'd fiom .1 dejiLh td Huee feet .is from Hie snrf.ii c 
lav CIS M,u/e was proved to .disorb l.irge ipMUtit it'S 
of watt'i tiom the lillh loot P w.is simil.irly shown 
lh.it sift h *fei tihst'i s as mli.His wen? lieely icmoved 
fl'oi* the lowel soil depths, to li\(' feet ill the t.ise of 
mai/e, .ind .H* k'.ist two .ind a li.df fec't with bailey 
. 111(1 po(.Hoe,s thei mort', when loots tame into 

( Old. lit with .'I fertilised l.ivet the\ dev clojx'd more 
slninglv' tind bi.iiulu'd more pioliist'ly, and at Hu* 
s.ime lime 1101 m.'d penetr.Hion into Hit' soil lielow was 
a|*pait'iiHv let.iidt'd llu* dt'pth at which in.inuies 
an* pi. iced iii l.iim •jnat tu e must tlierelnn' hav't'^.i 
t oiisidcr.dde (‘llt'cl <Hi root tlt'V t'lojmit'nl , .infl surl.tt t* 
.qiplit .Hions iluimg times ol dituighl m.iv be v ei y 
dt'fnmeiii.d bv jetepmg the loots lioiu jieiieti.Hing 
into Hu? (!('('])( I l.iv eis itli gre.Her walei siqiply I he 
.uit h(»rs ( oiu hide Hi.H ” the det'perVoils .in* not only 
suited to [)l<in 1 -life, InTt Ih.H Hr\’ jil.iy <iu ext et'dingl> 
impoit.iut pait in the liie of Hu* jil.iiit, and dcsei \ e 
c.irefiil coiisidciatiou in .1 stiup of t lop piodiu tioii 

Hoi lOM r IV tvt. ('oMMUX'mi s i\ iiii Si \ V\eiy 
lull at count ot the biologv' ol Hie D.imsh •nistate.i, 
(hviniKnii^ lo(!istn, and 1/rws noiiitis, .iml 

is given by \\ Hlt'giad in the twenty eighth 
Hepoit of the D.unsh Hiologit .tl St.ition opeiih.igen, 
n) 2 ?,) '1 ht* woik li.is ^uHei*t'st in ctimu xion with 

Dr Petc'iseii’s studies of boHom-li^mg tiommumUes 
m Hu* se.i It IS not lU'.irlv t'lioiigh tliat t^e numbers 
of amiuals ipli.ibitmg a unii .ire.i sliould bt* known, 
somt* good c'slim.Ht's thciatf'. of rcjinHliu tion .ind 
Hie number of geiU'r.Hlous that ot t m tlnoughoiit a 
ve.ir, foi ex.imjA', art* iit't (*ssai\ it wt' liav i' 4o .Htt'uipt 
a n^easuie o“t the piotlut tiv it v ol .1 st'.t-bot tom .irea 
Tlui ol)ji*t 1 ol the iqemoii uiidt'r notice is to •ujiiily 
so'uc mformalioii on these subjet Is • m 

Molluscs cjf 'iiii: ('oiorado Di si ki Di S S 
*j*5eny’s notes (Proc At ad Nat .St 1 iiliifailt'ljihia, 
Ix’tiv u>22 , pP • ()t)- i^)o) on the ii*oIlusts of the 
t olor.ido Desert include short dcsciqitioiis ol sju'Ci- 
mciis tielonging to eight geiit'r.i, luost ot them lepre- 
•■mted by .1 single spot it"*, but tiiu* gt'iius (Muraiu^nta) 
is rcpiesented by livt* sjicfies, two of which arc new 
'fills land snail fauna 1 . t onfincd to Hu* steej? mountain 
slopes, while the tiesh-watcr niollusca arc ctiiifrcd 
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around the reliLt-covcred bed of the anciei/t lake | 
CahiJillci— ie X]w Colorado Desert in the exact 
.original seii^e of this term The enormous numbers 
of shells present in many parts of the valley am 
the discovery of many of the same species still 
nourishing m ceitain of the outlying springs and 
riMilels have long ago atlia<lcd atteiAioii to tins 
sectKpii of the fauna. A list ol papcis on the uiollusca 
of the fViiorado Desert is given. 

Animal Assori\iioNs of somic ('lU’^rACLA -A 
memoir oit tlie Pontomina' — a sub-family of the 
detajiod Cmstacea — ba-.ed chiefl5'^ on material in 
the colh'dion of the Zoological Surve/ 01 India, is 
contnl)ut('d by Dr Stank'v Kemji to the Records 
of tlie Indian Museuiu (xxiv 10--. PP 
9 pis). A detailed sfstematic actoiint of and keys 
to the gcneia and spet les aie given, and Dr Kcanp 
directs attention to uie ability shown by nuMubeis 
of the suli-family to form .issociations with other ■ 
animals Some* are found on sponges, oiheis on 
actinians, on Alcvonaria, or on corals, a f(A\ on st.ir- 
lishes and sea-urchins, many live on crinoids, a 
consideiable niimbc'r of spccu's live in the mantle' 
(avit> of liivalve molluscs, and some .irc' known liom 
tlie hram hial sac ol ascidians In the case' of tliosc' 
which live m the mantle' cavity of bivalve molluscs, 
in piactu.illv eveiy e\.implc a male and tenude 
piawii .irc' loiind together in the same mollusc, and 
Dt; Kemp mieis that afic't the prawns arc' once c.'stab- 
lishc'd in then host they never Ic'.ive it A list ol the 
animal associations rc'c ended m the Pontomina' is given 

Ami KTc \N Olk.octnl .Mvmmvis- )\1i* J 

Sinclair has two pajn'rs on .\menc.in lossil \ c'rtebritc's 
in a rc'i c'tit numbc'r ot t he 1 ’icrcc'c'dmgs ofthe vVmenc an 
Philosophical Socu't\ (ved l\i it h text ligs ) 

The iirst, lieatmg ot ‘ 'I'lic' Small iviitc'lodonts ot the 
White Kui'i Ohgocenc,''’ discusses the lehitioiisliips 
of li'clKrudic} nt)ii cniucldliiui, Copc', and A Htoihnii, 
Lc'idy, m tlu' light of frc'sh specimens acc]mr('d bv 
oije of the' Princeton K\])i'ditioi 1 s Alter a caietui 
analvsis It is suggested that, so far .is the' assumed 
]n iniitiveiiess ol / * ouiu (dtidii is c'cincci ned, c'veiy 
one of its (haiacters which might ^lie icgardc'd as 
])iiinitive is possessed in sonic* clegi c'c by spc'c linens 
w Inch dillc'r iiom Tt in othci ic'spc'c ts, so th.it it would 
liC nei ( ssaiv cither to name ev'c iV \anaii*t or to relc r.ill 
to one s])ecies for which the' ii.ime J in<dlnni would 
liavc' jinorily the other p.ijier, on “ Hvdiacodoiis 
tiom tlie Pig liadlands of South Dakota,” dis- 
tmguislic"^ four sjiecilic type"' —A dhtdi'iis. ( opc', 

II luldd^ccits/'., Leidy, H d/diitts, n , and // 

Iculydiiits, d'roxc'll , and thc'ir lange m time is shown 
in tabiilai form the distmctioiis bc'twc'cn tlic'sc* 
s{)ecies, oi*jioss]bly stil^pec u's, .tre basc'd inimarily 
upon struc tiiral dittcreiices ni^tlic* uppei postc-rioi pre- 
molars interfiled late stage's liav e bec-ii obseiv eel 

liiL Lwas Ol- Sncavooma —A maijvocl ga]i in 
our detadc'd knowdedgc' eW the^ignc'oiis locks ol the 
SMOc.don area has bec'ii* Idled by Howell Williams 

III a rc( cntipajiei 111 the Piocec'dings eft the lavc-rpool 
('.(■(dogical Socict\ (vol 13. pait 3, p 'ibb, i<)L 2) 
'I'lio aflhoi dc'.ils'with the coimUv iic'.ir and manly 
ea**t of f’5])c‘l C'lnig, triicing the devitiitied rhyolitic 
Ia\*.i-tlows of Snowdon .ic ross the clistiict (011- 
sidcr.ible •aPentictn is given to alternations due' tc} 
solf.it. iTic imtion, and the ,pu/>j^i«g ” bnd’s-c^e 
s'.ite's,” with Thc'ir strings of small ellipsoids ol 
eakiti' ananged across their bedding, are compared 
with tliosc of the i.ake Distnct, and are attribiitecl 
to .III epoch cclien cartion riioxicle was the principal 
es( a]nng gas These unusual rocks are limited iej 
an hon/on between the middle and uppermost 
rhvohles of the ('apel C^rig suite 


Farth Currents itf France.— In La KcIki 
(November 25, p. 339, and Dccember*2, p. 355) p, 
Albert Nodon has dgsenbed a new serifs of reseaulu 
upon the electric curamts flowing in the, eai t , 
An obseiiving station fbr thfs purpose wnis set 11 ■ 
in the summer of 1921 near Sauveterre m tlie Bass,' 
PVrtiimes, the district is far removed from am 
industrial' electric circuits, bfing m a wide, well 
w'ateied prairie on clav .soil, the humiclity of whuh 
IS probably fairly constant; it is iJiereforc wc’JI 
suited m many important respects for such observa- 
tions Four overhead wiies (the lengths of which 
are not stated) branch out m directions north-south, 
('ast-vvc'st, south-east to north-west, and south-west 
to north-east, fiom a small observatory. Thc-earth- 
coutacts at the ends of the wires were made by large 
/mc< plates, the contact electro-motive foiccs from 
these plates annul one another and ayipeai to have 
given 110 trouble 'Ihc currents were mc'asurc'iT by 
a nullianpH'remeter, cye-reaclmgs being taken with 
a l.imp and scale ; no continuous photographic 
regisliatioii is arranged 'ihc c onductivity of the 
soil m various duections is uu'asurcd from lime to 
time by applying .'t known K jM b to the vyirc's 
Othc'i obsc'Fv alioiis include the c.irth s hon/ontal 
magnetic foice, and the intensity of pcnc'l rating 
radi.itiou, the latter being measured by a delicate 
c'k'c tionietc'i ni .1 closed metal case Tlu' c uircnls 
which tlow along the diicction ot latitude appear 
to be small and invatiahle 111 direction, namely, 
fiom c'.ist to west , tliosc troni north to south are 
xuiy vaiiable both m dirc'ction and magnitude, 
the cunents in Hie inlermi'diatc directions agree 
with the rc'sultant ot the ('ast-'west and north-south 
currents along tlu'sf' dirc'c turns 1‘he concliu tiv ity 
of the soil aiipe.us to vaiy ni ]iaiallcl with the 
intensitv ol {lenetiating ladialion, and also to be 
.lUguT'iitc'd when tlu' e.^itli currents are laigi' 
Various otlicr coiiclatioiis, witli meteorological and 
solar phenomena, aie indicated, but the ri'suUs 1 an 
only be legardc'd as provision. il in view ot the sh(»i*t 
pc'iiod ovci which the obs/-'i vations extend 

Siur.Li Kkuuinc. —A mec-ling ot tlu' Illuiiunatmg 
Fnguu'c'img Society, on Dccc'inlu'i 12, was devoted 
to a discussion on st icel-lighl mg Mr Ilavdii 1 
Harrison, in ,in mlnaluctoi y p.i])c*i, pomic'd out llu' 
impoitaiKi' ol conccL distid)uUou of light .im’ 
d('sc Tilled s('\c‘i<d dc'MCcs 1 or mipioviiig the natuial 
dislnbulioii of illmmnaiits, notably the holo])h.inc' 
kuitc'in and the ” lonvitiulm.il svsti'in ” lor whuh 
h(' Inmsc'lt was rc'sponsdiU' He poiuU'd out that 
tiu' ( lassdu ation ol slu'cls m tci m * ol mimmuni 
illuininalion jidojUt'd 11 the Imiti'd Slabs .igic((l 
( losc'ly vvitii that K onmu'iulcd in this (ouiitn , 
ant! uiged th.it ” iimivniiin luui/oiital illmmiiation 
was Hie best basis of sjicciric.ition for ] ubhc lighting 
A (ontiibution by Mr L Haslet dealt mainly wiHi 
Mrec't lighting in n-lalion to tr.illic, and some ligiiits 
wc've cpiotc'd sliowing how Hie diiuinished bgliting 
m w.ir time had coutributec’ to Hie increase 111 slti'tl 
•ucidents IH\pciiuu'Ul s in 32 Ar'eru.in eitu's im 
dieated that 17 () [At cent ol .uculenls oicuriing 
at night were duo to madefiii.itc' illuiuiualion Hi 
Cl.i\ton Sh.irp gav(' an interesting survi'v of nu'Hiod. 
adopted m AmeiKan cities A fcatuic' ot siu li 
tests lias been Hie utihsalion ot a length oS road Im 
actual expennu'iits wiHi dill, lent loims of lami' 
Another ])omt, mentioned by Mr riioinson, chaiini.m 
of Hie Stro'ct [aghtmg Conimittee ol the Westmiiisb 1 
('ily Ccnmcil, is Hie desirability of airangmg ligli '' 
.so as to illumin.ite the ('xtenors ot important bull i- 
ings, so as to ri'iider thefii visible by night as w il 
as by day. The aclvicc' of ardiitect-^ m considei ic '4 
this aspect of public lighting would be ()f value 
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Weather Cycles in Relation to Agriculture and Industria? Fluctuations 

'V- led I vK.,ds ,1 „„t r. 


to mvestteate the problem of weather penodi 
city from a nfw point of view, or at least witli 
niatcrialiJ hitherto imuseil — iiJ|ng wheat prices in pist 
centprics as evidence M ha^'cst yields and sciol 
l he wi^iatjier The invest igation falls into thrc\‘ stages, 
namely: ' ' 

,(i) Construction of an indev of wheal price 
llnctuation ui Western Kuropc Ironi 1550 to rSf.o 
the index sho^viiig the price in c^, h ol those :i-o 
^ears as a pcrcentagcMif the acerage price foi ^i vJiis 
of which it IS yio centre '* 

(2) llaimonic analvsis of this ind,.x for about 

300 ywis to 1850 m ordcT to d.scovcu- peiioduitx 
Jn till* analysis all possible tiial iieiiods bcMween 
>1 and 84 years 111 length ha^^ been ccxainmed and 
every apparent pc*liodicitv luis becai tc‘ste<l tbv 
analysing ^paratelv the two hakes o[ th<> scspieme 
the result ot the aiiahsis is lemaikable. not ,,ne 
or two but many distinct periodic iiws- tlnrtecai oi 
more— are suggested, and the suggestuais are con- 
hrinca vaiyiiig dcgiec's by the discovc-iv of snmlai 
pca-ioduities in mc'teoiologic.il ksokK In \ u‘w of 
all tlie evidence, two oi the periods— ol 5 1 v,..,rs 
(lound indepcmdentjy by ('apt Ihnnt and Mi | 
naxeudell), and 35-^ ycsirs (found by Di Hmckner 
m 1 8(10)— may bc' reganhM as “ ciTtain.” thougl, not 
iK'dssanly the most import.iiit Severn others uph 
lengths 5 (17, c) 75, 1 2 84, 15 23. K, (,o, 5 , o. .,„d o« 0 
\cMrs, are (Massed as " ncMrly ceitani ” , all of tlu-se 
show moie stroi>gly than the lUiicknci and nian\ 
ol them more stiongly Hum the 1 5riinl-liax(‘nd(Ml 
L\clc Tour more periods of ^ p, 4 3 

S05 ycais are “ pioliable ” 'thcMe .in' mx other 
" possibilities ” imluding an if-\ear pc-nod cone- 
spoiiding in pliase .-md in inst.ibility .is well as Ic'iigth 
to the siin-s|)ot period 

(3) C'omjuirisoii ot ded^( tioiis from this .m«lvsis 
.t wheat prices belore 1830 uith the .ntnal i.nni.ill 
horn 1851 to 1(121 on the* assumption that the 
incteoiologu.d factoi most nmlorink .idveisc' U. 
ivhrai 111 West('rii Tiirojic ^.mm 

I'or this juiijiusc ('l('ven out of the thntc'cn 
( I'rtam, nc'arly c ei t.mi,” .md " probabk* ’’ ( ^ c les, 
(vitli tlic lengths and ])hasc‘s given ])\' haimonu 
inalysis, have* Ix'i'ii di.iwn loi tlu' \c‘.trs i.S-^i to 
md (omltined by a simple gi.iphic iiu thod I he 
I'snltiiig s\ntlu‘1i( cuiv(‘ sluivvs a kirgt mc'.isnre 
ifagieeimnl willi thoact11.1l rami. ill loi those ve.ns, 
for the 53 yeais to 1005 the (oellicK'nt ol (oiiekilion 
s o yS 01 about liv(' turn's its piol.able eiior I lu' 
inncip.il droughts ol the List sec'iuv veais. nu hiding 
Mi.it ot r(y2if*aic' ii.irtii ukii 1\ will shown .md so 
cietold by the' “ s\iitlietic (iirvc ” • 

»Mliis mvc'stigalion, it is sulltTiilted, tU.iblijiu-. the 
Mstencc', uupoit.iiK e, and pei ^IsU’iu (' ov c i iiion tllm 
00 yeais, ot ^lelliiili' pei itxlu ilies in the vield ol 
'airojie.iit li.n v csts,*somc 01 .ill oi w^uh imisl be 
lliibuted to cvclc’s 111 the wt'athci It oj)c-iis n[* 
Ik; possibllitv ol ViiliuilMc loi I'l .isl s c it geiKial coikIi- 
loiis Ihit no sLich loifcasis cithci .is to the vc'.ii 
'123 or aii\ otiTei \e.ir aie iim\ pc^silMc , .md Sir 
\ ilti.mi I’leveiulge in,i?v( s noiu^ il(^ c kiiins ioi liis 
IV esligatioii iiollimg iifoie tli.iii Ih.il il .illoid, .1 
t.irtmg-pomt tm tinoi e detailed st ndics , his 1 op( is 
liat coinpctc'iil met c'orologisl s in,i\ 
iHc .ig.mi and moi^ lK)peliill> to 
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K A I'lsher suggested th.it a [x-i lodu it\^ in 

' joint (looisMOil (|[ So (lull \ (M KllOll ill. ll Ul.l rii\M. il Simjk) I 
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' not necc'ssanlv an indication of a peruxluitN' 
in weathi'i since it m.iv indicate mc'relv a pejioduilv 
ol c<:c)noinic' conchtions hor ('.\am]>le, tliP .iinoimt 
o a tanner s crop ,s allc'c It'd by the st.ite of the labom 

aikc'l .'ind th(' st.itc- ot his own b.mk aei'ount 
iNmc'ithcMess ,f any . oiisidi'i able .md pc'rsistent 
pmodintj n^allv exists m tlie wi'.ithei, it would be 
likely to ailed the ciops and hence tlieir prices^itli 
a similar peiioduitx I he ciop d.ita smtal>*t'®toi .m 
m\ estig.ition ot this kind si ion 111 be^ibl. lined, how c'v I'r, 
not undc'i lonuiurcial but intdti expi'innentai 
loiulHions Ihe ^.gnu's obt.yiu'.^ at Kotli.i insted 
(hllc'i from i^iose ol the Miinslicy ol \giuultiirc' 
Dd.iilc'd examm.ition of these lignrc's .md emy p.n isoii 
with lauif.ill lecoids, mdu .lies lluil lamt.ill .ipp.m-nlly 
.u counts loi 30-30 pi'i- cent '(y the tot.il v.in.ilion 
m I I op 

Icx.imiii.ition ot tlu' disli ibutloii of the r.umf.ill m 
('.nil yiai shows th.it slow ilumges 111 fields sc'cni 
to bc' .illeded oiilv •Iw (a) the lot.il i.mil.ill in the 
\e.ir, and (/;) the c'xi ess ol sumniei .iiul wmtei min 
(Hc'i that III spiing .md .mtmnn Jk'Lwei'u Hit' two 
l.itlei tlu'i-e IS .1 sinking dill( leiue In tot.il minl.ill 
Hic'rc' h.u'c' been spc'lls ol wt I ami diy >e.iis, two 
wet spc'lls about ^3 Murs .ip.ut I hit these sjx'lls 
t.m sc.iKc'lv .iccouiit loi iiioK' Hum 10 ])er cent of 
Hu' ch.mges 111 Hie \ielcls, though lhe\ may .iccoimt 
indiK'c H\ for a kiigc'r pc'K eiit.igc', t l)y ],i\onimg 
wc-ed uit(;station A ju'riod ol 70 yeais is not enough 
howevc'r, to dc'leimiiie jH'iiodicity . m .my i .ise thi' 
(lu.mtil.ilivi valucj of the spells is not gre.it, probably 
less Hum 7 pel* cent ot llu' vanation in crop 
the I c'lTi.i ifuiig (14 pel cent .ipjieais to be (unle 
torli4itoiis It IS li( le Huit the we.ik point ociiiis 
III .mv .irgimTenl whuli would make the weld of 
taim (Tops to b('<d* p( ndc'iil on Hu' wealhc'i 

I hc' ( hange wlmli v.iiuition in t'xc ess of wmtt'r 
.md snimiK'i min ovi'i that ol spniig .md .mtuinn 
(aiises is moil' mteri'sliiig Hum that caused liy total 
mmfall Id.munation of ten \e.u me. ms levi'.ils .1 
ste.idy iiicKxise for •! lie kisl 70 \c'.irs with no smii 
olslaiki'iung 1 lu'*<'lt( ( l of an iiUK'.ist' 111 l^i'iemlwr 
ram on the wheat weld is mihei f^trlkmg , on dunged 
jilots, loi (‘\,miple,,,i loss ol more' tium d bushels 
]u'i a( I e oc c nil ( 0 • 

Ihe geiieial U'siilt o| ex.iminiflg tlu'se wc'.Ulu'r 
Kcolds is tli.^t 111 iixist leatiiic's Ihe sue c I'ssion ol 
sc'asons .ippcais to be whollv loi tuitoiis, and m .ill 
Ic.iHik.'s bv l.n Hu'l.iigei fiai L .ippt'.u s to be ioi 1 nitons 
riu' two c.isc'-, in wlui h distim I t lumgt's .iie noiu c'aljk; 
account foi .1 veiy sin. ill piopoitioii ol Hii' vaiuitum 
m vuld It IS of coiusc' not (hilled that !^nv senes 
ol value's, howevei ail)itmi\, iiui\ be expiesst'd by 
I'oiuic'i’s ('xjumsum as .1 uiimbei ol juiniionic 
cvclc's, but 111 Hk' case ol 41c' w ('alhei .•Uic se cycles 
\wll be loi the' most ^)ait ot shoi t •(lumtioii, ' and 
(annof be expi'c Ic'd to lejiioduic' ♦lu'ms'i^ves ni the 
seius ol (top wc'lds hoi eiviii wi-Mliei the crop 
iiui\ lu' pBL'dictcd with SOUK' .iccui.K y, but Mr 
h islu'r IS ot opinion tliat Hif c lo]) ( .mnof b(' piedicled 
even .ippioxim.itc 1\ wiHiouf .1 dc'tailed ])redidioii ot 
Hic' vvc'.iilu'r, . • 

1*^1 tsimjisoii r('inaik('d Huit mi'lc'orologisls might 
bc'Tlivuled into t wox kissi's, tliosc' wlio luul (Jis(%verc'd 
.i^Hiiod and those who h.id not Ihe kiltei as a i^lci 
did not believe lit peiioduilv, while the fonuc'r 
•enemlh believed onlv m tlic' peiio4 Ihey had 
t !• lUsc'lvc's ilisc^iteK'd* lb' exhibitc''^ oil tll(' si reeil 
.1 t.ibk' sliowuig .s.s pc'iioil-^ disc o\ (-red b\ various 
iiiv I'stig.dois ui sokir .md nu'li oiologu .il plu'iionu'na 
•I hc'sc' r.mgi'd Iroiii i.S(^i) w-a^s t^i 2 hotiis, and he 
dirc'iled attc'iilion to the’iai.t that fiorn such a large 
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number of periods - no attempt had been made to 
make the tabla complete — it would not be ilifficult 
to tind a period near any specified period, esj^ecially 
if one \iere allo^ved to consider multiples and sub- 
, multiples' ' lie then discussed the two chief meteoro- 
logical eyclcs, the Hruckner cycle and the sunspot 
tyde riu* hundred-year record of London rainfall 
has been analysed for a 35-year period, and a curve 
added to a diagram of monthly total*, to show on 
th(‘ same scale the contribution of the cycle to the 
total ri.u fall The amplitude of the cycle is absolutely 
msigiuficaiit m comparison with the monthly \ana- 
tions 1 )i;. Siibp^on admitted that there is an 
appreciable c on ehurl lor^ between sunspots and meteoro- 
logical fa( tors, but as sunspots have no t^uetperiodicity 
tlu'y capnot introduce a peiiodic term into meteoro- 
logical phenomena 

ruining to Sir \Yilham Tk'veridge’s results Dr 
Siinjison regietted that he had not seen Sir William's 
resent papet m tlu' JuinngJ of the Statistical Soiiety 
but only his ji.ipers in the Jicononuc Journal, be< ause 
the periods on whiih Sir Willipm ajipeais now to 
rely ate (lilti'rent lie was prepaied to .ulimt that 
Sir William Lcveridge had discinered certain 
periodicities 111 Ins cui\e of pric(*s of wlieat whitli 
were many limes gre.iter than oiu' would expixt 
b\ (haiue, but he strongly contested that these wen' 
meteoiologu.il periodicities Sir William Beveiidge 
l.nd gieat stress on a peiioduity discov’cied by Capl 
Brunt in Gret'iuvich tcmpeiatiire, 5-1 yiMiS which 
conu ided with one of his cycles, Init it was pointed 
ont that Capt Jlrnnt fhscovered <) cycles, four of 
winch had giealei and four sm.dler am])liltnl<.-s tli.ni 
this ]).irtuulai c vcle Also (_'.i[)l ‘Biimt's ( \di' ol 
5 i )'eais rt'diued the st.indanl deciatioa of mean 
monthly temper, itiires at (nei'nw’uh onh' liom .So 
to 2 77, .111 msigmlu'.int change 

Dr Simpson also criticised Sii W'lMi.im ftexendge’^ 
scntlu'tu cui\e and ask('d wh\' that (uixe shouhl lx* 
comjian d witn ranilall . 'I'here ajipe.ired to him no 
more le.ison whx' it sliould .ipply to lamfall than to 
any ollu'r meti'orological 01 economic or even bio 
logical factor xvhu h might com <'i\ .iblv alfi'ct a 
iTarx est • 1 n com liision, admittii/g .ill that Sii William 
( laimed to havi* doin', lu* did not think that .1 prc'dic- 
tion \chich gave a corn'lation coellicient with aelu.dity 
of only O'jS had any ])ractv:al \hhie Wdien Sir 
William liad mcfcased Ins corielation cot'llicient to 
about 0-83 he would be a valuable hm'c .istei, but 
not until tlu'n 

Ml lAlny \'ule said that the (omments of Ih. 
Simpson seenu'd to him unfair It must certainly 
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be recognised that mere ‘‘inspection of data was 
wholly inadequate and might lead to unfounded 
ideas as to the existence of periodicities, bi^t this 
criticism had no bearing on work carried out oy the 
periodogram method. He felt a good deal more 
doubt than some previous speakers on the question 
whether crop Cycles w^rc or were not a vital factor 
m the ^^eneral economic cycle, winch required tar 
more study. From the statistical side the most 
important work now to be do.ic is the determination 
of the crop cycles m areas other than W'^estern Europe, 
c, fj. South America and India ; m no far as crop 
cvclcs are an important factor m the economic cycle, 
the resultant m any one country must^ be a complex 
effect flcpendent on the source's of its raw materials, 
On the .side of economic theory it seemed to him 
thc're is also work to be done. The tieatmcnt of 
economics is m general static. The economist is ; 
toq,apt to tell us that “ m the long run " a pendulum j 
will hang vertically, whereas the whole interest of I 
the pendulum is that it swings, and the problem is 
wdiy it swings and how it swings The trc'atnient 
of economics should be dynamu The (iiiestioii 
might askc'd, loi example, whether there is not 
an equation rc'lating piodmlion not merely to juice 
but to price and it 5 time ditfercntiats, an ecjualioii 
which might (01 111 given cm unistaiices might not) 
iiave .1 pi'nodic solution •. 

Piof H H. 'I'uiner consulcreo (luit w’'c should be 
grateful to vSir William Bevx'ndge, first, for prodiu mg 
a long senes of annual x.ilues, going back innch 
further than our longest rainfall recoid , secondly, 
for hax’ing himself analvscd llu'm i omj'ileti'ly by the 
))( iiodogi.im method, so that others can jirofit by 
Ills .ni.ilvsis, and thinllv, tor two consideiable 
successes ill the outcome One ot these' is remarkable 
lie had siiciei'ded in ioieiasting the wi'.ithcr m .some 
sort - a r.ire, if not unKjiie, aihicvenieut up to the 
ju'csent 'Iho otln'r success ((insisted 111 isol.iting 
seveipl I’K'iiods which mus/ bc' further in\ estigatc'd 
'I lu' jioiiodogiam giV('s us only the beginning, not 
the end of an m\ estig.'ition 1 laving obtainecl, lor 
examjili', tlu* definite snggi'stion ol a 15 day jit'iK.d 
we must tlien see how' d behaves throughout tlie 
senes, tlu' ma\imum jiliase seems to oscill.iti' m 
this tas(' Such oscill.itious fiecjuently occur in 
manilest.ilions of penodu ity wdiicli m.iy ilsc'lf be 
(juito regular, tliiis, the rotation ol the eaith is 
(jiiitc rcgulai, but one ot its m.inifestatioiis is suniisi', 
which swings to .ind fro Sir William Jfevt'ndge h.icl f 
givc'u us a good start, w'liich it is to bo hopes! will be 
lollowe'd up 


Geology of the North vSea B^sin. 


leifc'jn-standiiig (tiislom ol dc'votmg at least 
part of S session of the (h'edogical Se-e lion of 
the*' J->ntis]^*Ass()(*;atioii to matters pei taming to the' 
geology of tlie distru.t m w'hich the' meeting is being 
lie'ld, was extended this year to tlie coin;i(l('ratioii of 
the wide-r enu'stion of tjft' geological history rjf the 
North Se'.i basin, tlu' discussion on tins subject being 
the' first of a serie^Bu'ld in dilfcicnt sections on various 
aspee t^ of the North Sea 

The' eji^cussiou was opened bydTof 1 ’ b K'e'iietall, 
pilsident ol tlie section, and was continued b\ Mr 
J 0 Ikirle'v, of the Fisheries Kese.irtli I.abor.itory, 
faiwestotl. If ho d*es( ribed the nature and distributioi. ' 
of the di'jiosit'^ now being la^rl do^fi Mr I honiras 
Shcjipard dealt with the ge'olejgy of the Hull distncl, 
and Air (' Thonqispn e outnbutcei an interesting papei 
on the' pre'seiit rate Af eijfision (if the co.ist of 1 lolde'rncss j 
J he mam tectonic lines the British Islets and of I 
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the' ne’ dibouimg .mea,' the Noith Se'a, weie prodmed 
julor to the lorniatiLbi of Bie Penman ro(_ks. the' 
thiee mam axes of foiling being ihe' ('aledoiiMii 
(X fC and S,W ), the' I'enmne (N and S ), and the 
'".Arnioncan (W and E approxiniately) l..ile'r 
movements, tot the most part along these old lines, 
were' responsible lor the changes in the ehstribiitioii 
of land and wa-ler wdinh have taken' jilace 

1 'lie region now exXhipicd b>^ the North Sea appe.irs 
to have been an are.a of de'ju ission sine e a very 1 emote 
jx'riod 'I bus it IS found that moveine'iits whuh took 
jil.iee' duiing late Parboniferous times and diiimg 
llu'peiiod, unrcjiresente'd by an\ de'jiosits in I-Tuojio, 
that I'lajjsed belejre' the depobiLion eaf the Permian 
re)(.ks, caused the eoal measuics to dip into the basin 
in ‘‘Holland and Ik'lgiuni, in Norlhumljctl.ind and 
Durham, and jiiob.ibly also m Line olnshire, to re' 
emerge at Ibbenburen ^ 
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11 ^ sinking of the bslin thus fcrmed appears to 
have^ntinued intermittently in Permian, Jurassic, 
and \retaceous times, the , Permian and Jurassic 
deposits m the,Diirliam-Yorkshire area being thicker 
than in almost any other part of Britain, and the 
Lower Cretaceous bedS|(the Spedton clay), being of 
a deep ‘water type, c«ntraslmg strfcngly with the 
shallow water and estuarme deposits of'th^f age io 
bo found in parts of Britain more remote from tJie 
basin. The chalk alsi* reaches its maximum British 
development on the East ('oast 

After the fprmation of the chalk, the area was 
uplifted and much .dcmulation took place ])rior to 
the deposition of the Woolwath and lieading beds 
and I.ondon Clay, which marks the commenciMncnt 
of a further downwaid movement Those Low 01 
Tcrtiar,y beds still occupy the London and Ilampsinro 
ibasins and extend below the soulhorn part of tlu' 
North Sea. Prior io the great denudation wtuth 
followed the uplift in Miocene and early Pliocene 
time*, the’* doubtless occupied a much widei area — 
the then basin of the North Sea with its embayiuents 
and estuarit's 

Then ^ iollowa'd intermittent mo\ements of the 
Aiinoricdn folds m the south of Ihigland, Noilhein 
France and Belgium extending int*) Pliocene (1 )icstian) 
time:?. 

From this time onwards it is possible to trace the 
southern and wTstei*n shores of the North vSi'a with 
some degree of accuracy In Du'stiau tinu's, IlainuM- 
suggests that (he coa.st-hnc ran from the neighbour- 
hood of Dovcj across the straits into Belgium, the 
shore de]Josits benig rc]irescnted by the Lenham Ixnls 
and tTie Du'stian of Belgium ’ih(' lati'r Jdioccme 
deposits induate a gradual retri'at of the sea to the 
northwards, the fossil; 4 of the Red Ciag and Norw'ieh 
Ciag showing a giadual incri'a:^ m the numbc'r ol 
In'ing ris compared with extinct s])('cies as tluw' <10 
traced iiom Essex to the Wash 

At the close of Pliocciu'^inie much of the' soiiyuin 
])()rtion of ilie North Sea Aisin must have been low- 
i\ ing land, and across this nu'iyidercd the gieat ii\(‘is 
(4 Northern Europe 'the e.stiiarV ot the L’hnu', 
ai coidmg to Harmer, c'rossed Noilolk , .ind in it were 
laid clown the (Jhillesford bofls 

'to the north of tlie hlumbcT the coast-hne of this 
pc'iiod has been traced by a line ol bimed chit with 
aec ompanymg beach deposits niniiiiig fiom 1 lessh* 
on the llnmbci, inland to the west oi Bevenley, and 
(•merging on the line of thci existing coast ,it Sewerb) , 
between Jhidlington and FI a in borough Head The 
plain of maiiiie denudation m front oi this old coast- 
line has bc’CTi charted and contoured liy means of 
mfoimation obtained from mimeious boiiiigs which 
have Ix'C’ii yut^*low'n in seaich of water m the; Plain 
(tl 1 foldc-rness • $ 

The next plnise was a retied of the sea mid the 
lonnaiiou of sniTd dimes alon <4 the UxM of tne c Itit 
dlie gC()logical*date is indicated by the occ in pence ot 
hlcpltas (i)iiiquu*, T^h^ioccyos lLplo}Jniui^. .md hip]x*po- 
tanins 111 the dc'posits, a fauna which fu c omp.mu's* 
implements of Chellcan type m the south of England 


Througliout Pliocene t^ncs, a gradual refrigeration 
of the climate was in progress, as shown by the 
mollusclin fossils and also liy the land flora, vvhhre 
remains of this have been preservee^ ; and the next 
episode was the formation of a gie.it ice-slfcve^ liaviiig 
its radiant point in the neigh bom hood ol the Gulf ot 
Bothnia This appeal s to have displaced the waters of 
the North Sea at Ic'.isl as far south as the coast ot Essex. 
Retreats andi rcadvances took place, but the ftii.al 
retreat of the icc c.iii lie tr.iced with great detail 
and precision by the cliainage phenomena d'^vrloped 
along its m.irgin up to its l.ist cotitact witli British 
.shore’s on the Orel of ('.utlmoss » • 

(Jst illations of levc’I ac ('omp. imp'll the retreat of 
tlic’ jce ami n^.sed beache-i wc‘U‘*lefl, luit on the coni- 
pK’tion of the withdrawal the' land stood about .So 
fc'ct Inglier lli.iu at picseiit riie southeiu part of 
the North Sc'.i became' a m.Kshy pl.im, pe.it bogs 
covered niiic'h ot its siirtace ,iifd forests clothed its 
margins, w'hile great rixc-rs such the; fthine, Thames, 
and Wc'ser im’.indered tluoiigh il 

A depression to the prc'sent lesc'l then eusiic’d and 
(he grc'.it sh.illow b.iv’ ol tiu’ Xoilh Sea soulli of the 
Doggc'r B.ink was toinic'd I he sea ran up the 
cs| 11.11 ic's, and thus the Humbei itselt .ind its tiibut.irv 
the Hull c ,uue into being 

riu' w'oi k now bc'ing c.iniecl out by the olhceis 
ol the I'lshcTies B(.iaid is Ihiowiiig nuicli light on 
the distribution ol the vaiioiis grade’s of inateiial 
.u e uinnlating on the floor of the Noith Sim at the 
pie-sent time Both the mmeialogical e haracter .ind 
the' si/e ol gram of the niateii.il .iie being investi- 
gated, though, ot couise*, the l.illeT is of more iin- 
poi lam (' irom the'lmnieili.ite point of view of lishenes, 
sim e it^ciiiitrols to a Luge extent the; disti ibiit ion 
ot lile 

means oi e'xpei inumts with llo.ils thi' diri'i lion 
of the main suiLice enric'iits h.is Ix'e’ii detei mim'd, 
and th(' in.ips e-xhmite'd by Mi Boiley show’cd that 
the- floor dejiosils were spn .u] out iimler the inlliiencc' 
of the' same' moveme'iits Seie-ral dilh'ient types of 
ni.itcnal exist on the coast, but in cMch the' gr.idmg 
ol the dcjiosits, (o;*is(' to fine, is 111 the geiieial 
direction ot the cwireiits .iheaely determined _ b^ 
otlu'r mc'.ms • 

Along a gre.it jiait of the' e.ast e oast of Ihiiaiii the 
North Sea is at f)rc"sei^t’cio(liug the dills ,it a f.nily 
i.qncl rate, .md this has been me.isured by Mr 
'I hompsou 111 #1111* cas^' of the e'oast of Kolde-rncss, 
which (oiisists of glacial elepo.sits 11 is method w'as 
to take' the six-iiuli Ordnance' Survey m.ip ])ublished 
111 1852 ami to measure' the'reon the Ic'Ugths of .all 
c'.isily leh'nliti.ible lines running at right angle's to 
the; coast, and then to me.isiiie up the leftiams of 
these' linos on tlic gioiinei In Hus m.inncr it wms 
|)Ossibl(’ to draw' the cexist Inu' as it is to-day on the 
map of 1852 and thus to imjicate the s^ij^i of land 
lost to the se.i m the l.i^t .scva'iilv yea *8 This strip 
v.iiies e onsielc'iably m width m dilleye'iit p.irts ejf tfie 
coast, there bc'ing .a few' points at wliich^c'rosion is 
pr.ictie.dly i^l while at others it lias eausc'd serious 
loss 


Jew Japanese Bota*ical SeriaL 


TOURING the kist few de'cae^’s the miiv eisitus 

anjj^e olives of J.apan have produced .1 huge' 
mimbei of scientihc yi\ e’stigatois, main of whom 
liavc' continued jiostgradu.ate ti.immg foi se\ei.il 
years in Fairopc or America The rc'snlt^is (hatpin 
Eastern Asia a large' number of well-ee|m])y)('<l seu'iitihc 
invcstigate^irs arc now actively pioseciitmg le-sc'auh 
and there is a danger that, working in .1 held still 
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faf distant as regards pi.u tu abli' modes of lofft- 
munieMlion, thc'ii work may not be •gillie lentjv known 
ifi luiroyH’, with coiU'S|iomlmg loss oi ^liciencv to 
th^ workeis in be^h ci^itments Jai#im*se srienlitic 
le.ide'TS are' ('vielc'iitlv .due to (he dangc'r, and the 
U'opening of extensuo se le'iillhe n ont.u t hallowing 
flie gradual ec'ss.itioii w.i^ comhtioiis has been 
1 followc'd bv Hie' organisation .md issue of a number 
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of scientifu pnblicatujns,/ containing communica- of the distillate with etheP/ benzol, or chlorpfonn 
tio^is in Eurc)fr<;an languages, mainly German and but anemonin itself is not the acrid principle./ The 

f Japanese workers havt?, a very large phytocb/mical 

1 bus, there liave retently reached this country the field in the many interesting natu]fal prod/cts o] 
first issues' of two such new serial publications, the Eastern Asia, and the second paper, by Majirna 
Jap(n}C‘^L' four i 7 al of Botany An(\tho Aota J^hytochimica arid Kuroda, deals with thp pigment extracted by 
The Japanese journal of Botany is only one such cold benzene kom thv; dri^ outer portion of tin 
piibluation of nine which are being issued by the voctt oV jAthospermnm Erythrorhizon. Themamcon- 
K'ational Kesearcli Council, I )epartnient^)f Icdiuation, stituent of this pigment has been isolated 111 pure 
Ja[«n Itesides a long < orumunicatioii (=^3 pp ) by crystalline form and is descrnied as the monoacety] 
Scolo 'upon the fungn (yeast) orciirring naturally in derivative of tlic compound, (rinHiaOj, which the 
th(“ .itmospherc at 1okio, m whidi a connexion is authors have named shikonm (from the Japanese 
ttaced between’tho number of tlu-se organisms present name for tlie plant “ shikon ") 

and the metcorologicaj (onditions,^a serums of abstracts [t is pioposed to issue one volume of Acta Plivto- 
follow' which summarise the inoio imporWint ])aj)ers (hunica a year, each volume to consist of about 
on botyny and allied subji'cts' which have apjKMrt'd 350 pages The editor is Prof. K Shibata, Botanical 
in (apan during Janiiaiy-june i()2i No fewei Ih.iii (kinkm, Koishikawa, Tokyo 

thirty-nine jiapeis ,/;ne thus levicwcd, in.uiy of 'fhe two papers now piiblislied are wiitten, one in 
t'couomic imjiorlance and some of \ciy geimral (haniaii ami one in English i ommnmcations in 
interest. vi . Eieiich are also acceptable for publication 'I'hc 

d lu' fust number of the dc /a Phxtoihnmca, journal states that it aims at eiisuniyg a ©loser 

Manh nj22, (oiitains two p,ip('rs In the hrst coriclation bcdwc'en chemical and pliysiological 
Asalmia and Eiijita siunmaiise the researches pub- studies of plant constituents, luit these fust jiapers 
lished by them so far only m the Japanese jimnial are essentially clieniical 111 outlook Itotli journals 
of the Pharmaceutical Society of Japan 'fhesi* are well printed, 111 clear type on good papei, with 
investigations enable them to assign a constitutional curves .iiid tables adecjiiately repioduced In the 
formula to anemonm and to tlu' most impoitant acid fapancse foitmal of Boianv three plates are incdulecl 
dcTivatu es so f.ir obtained liom it ('urves and diawings aie very well repioduced m 

AiK'inonm is a crystalline product obtained from these', a lack of contrast in a scries of photcagiaphs 
the ac rid ranunculus oil distilled from liesh plants ot ol ye.ist colonies on agar may be tlie fault ot the 
vaiioiis species ol the; Ranunculacece and csxti.ution original pliotographs 


Colloid Chemistry. 


bV krot W C 

I ''HAT incieasing .ittc'ntion is beiijg paid the 
subject ol colloid clKmiistry is bc'coining 
manliest 'u various diiections .tife.tdy the subjc'c 1 
has taken ts ])]ace in,tdc cheinual instruction ol 
some if not ot all our universities, wink' tlu' teclino- 
Jogical literature shows fthough <is yet (o a rathei 
limited extc'iit) tli.it tlie signihcance ot colloidal 
15 c]iavio«r is no longer overloctkcd in a number of 
tecllnical oper.ition^s '1 he .subject is one of (om- 
^ par.itively lecent giowth, for, .ilthou.gh originating 
watli (iraham moie than sixH' y*e.iu ago, its import- 
ame lias begun <to be icxihsi'?! only within tlu' l.ist 
twent 3’-liv c' \eais ^ 

It IS not altogether suipiisinV therefore, that theie 
are still a number ot jicojile eng.iged m chemical 
work to whom colloid chcmistiy h.is not .is yat made 
an etiectivc apjie.'d To a l.iige extent the luither 
recxignit^Oyn ot the subject will dcjiend not only upon 
tlu' measure ot success .ittending the jsidrlu .ition c)l 
works such as text-books and memoiis wlm h aim 
at bimgii^^the subject within the scojk* of ordcied 
jiresenlation, Wmt also *111)011 the c-llorts of .igeni les 
tilt’ .urn ot v«hich^s to coiiclaie the sc ic’IiIiIk jn 'iicijik's 
.ind geiiei.flisations (m so tar as thc-y c'xist .it pieseni) 
with t(‘( hmc.il jnoblerns and pi.iclue, .nid to clemon- 
str.ite how numeioiis ,1114! vaued .in- tTie mdiistii.il 
ojKr.itions m which collpml comHleiat unis .ire funcki- 
Tin'iitilly fnvol.ey In the lattei connexion a veiy 
useful scivice lias been jierfoimed diirflig the ixist 
lew vf.irs by a committee of th^- British Associ.i^ioii 
iijj'piiblf^ning a senes of repoits on ('olloid Chemist ly 
.111(1 Its (iciicr.il .01(1 Iiidustii.il Ap[)lu .itions 'Hu' 
t()ui,fli 4)1* ll^’se reports,' a comjiil.ition of more- tliryic 
■580 J)ag('s, has been issiie(^ an^ *in viewv ol its 
undoubted 1111^)01 tance a brief indic.ition ol ^ils 
geneial n.itiire will not b(‘ without iiiteiest 

* 1 >( p iriiiii nt <it Siniil/ii .ui'l iiiilietn il IC< ml) I'.nti.h vsso. i iti.iii I 
III th.j Adv III' ( III. Ill of S. LI ( l^ijtlh R< jHirt on Cnllonl ( h. inistiy 
.tikI It' (.inir.il mil In.lii'lriil Apphrations I'p (1 oii.lnii II M 

Si ilioiK r\ Ollm, I'O- ) S'! (n/ lift 
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As 111 ptcMous rc|)oits the'siibject m.itter is con- 
sidcicd S(j t.ir .is jKissible under two he.uls, nanieh , 
subjei'ts ni.imh' .u.idemu in nature, and subject, 
m.imlv t('(hnii.d I'luh'r the first he.icl w'e Imd tlii' 
lollo'wing s(’ctions I'olk \is in .oi.ilytical jnobleins, 
c.il.ijrhoiesis, colloid systems m solid ciystalliiK' 
nu'di.i, moleculai atlf.iclion, membrane eqiiilibn^i, 
disjrerse systems in gases, the tlu’oiy ol lubiuation, 
and llic’ .ipplication ol colloid chemistry to mmeralogv 
and jreliology Pndci tlic second he.id are gioujK'il 
Colloid chemistry of soaji boiling, ilot.ition processi’s, 
c.it. dy tie hy diogenation the luk' ol c'olloids m met.il 
deposition, rubber, .and colloidal liu’ls ICicIi section 
h.is been w'ritten by .1 m.in who is sjieci.dly ( oiiv’eisant 
with the subject w^hu h he treats, and it may b(' .uldeci 
that the entire work here rej)iesented - .ind it .imounts 
in the aggreg,it(' to miu h — h.is been giv (‘ii gi.itiiitoiisly^ 

Among snbje( Is of sik h a divergent kind it is not 
easy to discnmiuati'. Some re.icleis will be altr-u ted 
by’ the eomjiar.itiv e novelty of the iclcd of introdm mg 
colloidal consider.itKy^'s .it .ill into such piobleins as 
mptalfi',: .illoys, mmc^^’Mlogy', .md jici'iology', or 4 ^ii' 
subject, ot lubru.ition C'Jiers wib bi' sjieci.ilh 
intcicsted m obt.imin,!, some ^ delhiite .iiid cic.ii 
( mfoim.ition on subjects wliicti jiossc'ss .1 (('rtam 
degiee ot famili.irity, but about which most ol 
have, it IS to be ti'.ired, somewh.it (oiiliised idi'.is, 

I subjects such .IS so.ij) boding, or oic-liot.i lion, 01 
c.it.dytic hvcfimgeiy turn 1 he lac't th.it tlu’ lattci 
two subjei ts .ire di'.Vlt with at .ill indicati's tlu' widr 
view which the committee "^jiiitc rightly t.ikes of tli ' 
nature ,md i.mge cf its .utuities' Ihe enoimousJc 
wide scoj)e ol cert.iin ot the subjects tjji'msi'lv ( s 
IS well demoiistiatcd by tl’e articli’ on (lisi)('is 
sysfi’iiis m gases, which i.inges horn the j’lolliilio'i 
oij+hi' .ifmosjihere, met.illuigical sinoki's, and jiioblciio 
ol {lu’imc.il vv.iilaie to Millikan's work on the (haic 
ol th(' electron By^ way ot contrast we tmcl in tin 
sei tion on molecular attia .tion a minute .ind se.irchm - 
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hccouK of a single problem which ii. fundamental 
not onV to colloid chemistry but to molecular phv'^ics 
as well The ^ricty of the subjects here indicated 
should slrengtheTi the apjaeal which^he report makes to 
readers posscssnrg widel> 5 liffer|nt mdi^dual ifttcresls 

Finally, it may not be out of place to direct attention 
to the valuable assistance which the committee has 
received trom the l)|partmcnt of Scientihc .md 
JiMlustrial H^-scarch, without whuh the leport could 
not haie been jnibhslicd To any one aiiprcci.iting 
the value of tlTcsc publications for the adcamement 
of chemical science and industry, it will b<‘ appaient 
that the as-is'fcmce thus rendered has been wisely 
as well as generously gi\ en 

fearly History of^the Sussex Iron Industry. 

fv/TR, RHYS JFNKINS, \ ice-piesnlent ,A fiw 

^ • "N^ew •omen Society, formed reti'iitK toi Hhi' 
study of the history of engineering and tei hnologx , 
who has eontiibnted two jiajiers on tin* eaily history 
of the irpn industry m Sussex, has followed tins up 
by somf^.^U)tcs on the early history of steel-m.ikmg 
ill F.ngland His paper deals w%t’h the histor\ ot 
the jiroiliiction of steel Ix'fore Huntsman’s nueiition 
of cast st('('l » * 

d'hat st('el was ptoduced in th(‘ time of Oueim 
Fh/abcth is well known, but \eiy httk', it 'any, 
ii'seardi has been done on tlu' histoiy ot the’ imhislty 
lietwemi that period and about 1750 '1 he earlust 

meiituni of a worlds for the piodiution ot steel htund 
by the author is m 157:5 He Imds Unit John Claude 
held a tenement Cidled “ A forge of sh'cl ni Ashdown 
Forest, Sussex This 4 orge canu' into the hands of 
John Tkaw’h'y in 1525, who stdliield it m 1 5 pS It 
apptvirs that Sir Heniy Sidney of I’enshurst, K'eiit. 
the father of Sir Rhihp Sidney, was a steel malun ot 
that period Steel was ^iniifactured at Kol^uts- 
bridge ni Sussex w itli the aufot 1 intch kiboiii obt.niusl 
liom the neighboinhood of t/ologne 1 he method 
11%'d was the so-called ” tinery ” juo'cess, in whuh the 
non from the blast-liirnaces, instead of being ( ast 
into SOW'S or jugs, was cast mlo thin Hat bars \nothei 
site ol steel forges m Sussex w.is W'arbleton 

All nnportanj. landmark 111 the desedopment of 
the industiy was the nuentioii ol the (('mentation 
process 1 lu' eailu'st mention of this is m H)r4. 
alien William Idlyolt and Mathias M<'\sfy obtained 
i patent for eonveiting jioii into steel “ by means 
if a re\ t'rbeialorie fin naif- with potts louled or 
dosed to bo put therein contanimg in them <('itain 
|iianlities of non with other substances, inixtiiies 
md nigredjj'iiyi, which being m the s.iid iiiinaie 
luoiight to a pirojHution of flc'ate dotii make and 
iimcit the siyjie iron into slift'l, which st('c^ with 
itFu'r heate temjieratui^s and hammt'i mgs to ie 
ifti'rwards givfi^ to the san^e doth make gotxl and 
lit foi the use bt 4 oie menlioned ’’ FIRott and 
devsc) weie both iiati\(’s of tins count Ay and tlu‘n'*| 
s no suggc'stion that they einplou'd foii-igii woikineii 
the author thinks that* this nneiitioii nia\' huxt 
leen a develojuntn^ of the casediard^nng pi 


issibly in the' light of know ledj^ ac(] tin eil fioin the | the •follow m*g IVicy Iveiuf 


naiiii tacture of biass J he woiks of hdhoft and 
Weysey were proljably situated in London, and in 
t'liO they obtaiiieci another jiatctt for cairying out 
lie inain^vc'TTfion with jait ( oal instead ol wood 
Later developinents/ot the industry aiipieat to 
lave taken place to some extent in the h'orest of 
k'an, and also in Voikshire JYincc Rupert w%s 
in inventor (if the period, about 1650 On llie whole, 
he bi'st steel seems to havci been made in the h'orc^st 
d Hean. 'J'hc recoids of that pcr*od indicate that it 
mule good edge-tools, hies, and punches , * 
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UnivWsity and Educational Intelliffencef 

( ambrihgk — Dr. A P iShiudslay has begn* ek'c ted 
an honorary tc^llow of Ti iiuty Hall * * 

Glasgow — T he thinersjty Couit has accepted the 
generous olfer, alnxidv rcfeiH'd to m this column, of 
a gift <^f 25 . 5 joo/ Ironi Mi Heiiiv Meeluin for the 
('stabhsliiUc'iit of a Henry Me(han chair of jniblic 
health In making tlu' gilt, in rei ognitiou ot ‘^the 
great aiul impihtant work which is^being done by the 
Lnivi'rsity of Glasgow," Mi Met in. made no con- 
ditions, prefeiring that “ tlie at eoipjilishmP'nt ol my 
puiposc' shfpild be left to the Lfiiceisitv authorities “ 
the di'paitmc^il ol pu/ilie lu'altli to whuh the new 
t li.iir IS gi\(‘ii has hitheito been joined with'tliat of 
medu al juiisju udeiiee under Pjol Gl.iisler. 

Lki I)s At the meeting ot ifie Lomt ol the Lni- 
M'lsily on I )('( I'lnln'r ’0,411^' l^io Cliaiu elloi stated 
that Iheie .lie now 1535 liill-tiuie students as com- 
jiaied with Kip) 111^ the \tMi kui 22 'fhe local 
ed neat loll an 1 hoi dies ot N'oi kslure aii' 1111 leasing their 
helji to the Lmveisity hi addition to subsidies fioin 
Ihe ('ity of Leeds, the West Utdmg and tlie h'ast 
Hiding ('oiHity ('ouncils .iritl du' ('it\'ot W’akelield, the 
Lnivensity nowM'i^een es Im.uitial aid liom tlie North 
Hiding ('ountv Goiincil and liom tiu' ('lA of ^’olk 
1 lie lahoiatoi y of thi' Hnlish Silk Heseareh Associa- 
tion has been established in lemjxnary <piaiteis, and 
the National Ik'i'sole Association has instituted re- 
scan lies in the department of Itiel and metalluig^' 
Ihe jin'iniscs used .is a Marine Ihologieal Laboratoiy 
al Hohin HcxxLs ^H.iy h.ixe ix'c'ii juin based by the 
I iiueis^^y^ With Ihe helj) ol a gi.iiil fioni the 
( wn e^miic nk the funds recpiired loi Ihe new building 
of tlu' (h'jiartnaent of agiicultun* (llu' headipiaiteis 
of agricultural c^Iycatioii in ^'ol■ks]llI e) have been 
sei nred, and <in e.n ly st.ii t w ill be made w ilh the w ork 
rix' ( lothw'uikers’ Company has rc’cently made to. 
the Lnuc'rsity a gift of 2250/ in addition to its 
eailier mnndicc nt endow nu'nts 

'Ihe Court, on lie.ifing of I’rol Smilhells’ tteeision 
to resign till' jiroh's'torslup of / hemistrv’ 111 <irdei tf) 
devote himself to seienlilu' inv (“W ig.ition m I onrTon, 
’lecoids its jiroloiMd gr.Udiidc' to him foi si'rv ice 
ol immensiiral)I('*\ rifiii', to the ( iiiv(isit\ diiiing the 
tlmty-seveii yeais m which he has Ir'LI his Piofessor- 
sliip He IS (lie ot tiji' founders ol the I ' mvc'rsity, 
whuh owes moie Ih.in it can I'vci exjin’ss to his 
unsc'Kish devotion to Hie puhiu iiifensl, to his imtiiing 
labours m the ajijilicatioii ol sc leiice to industry, to liis 
slienuous and at list vutoneJus deteiu (' ol'thc le- 
(.ognition ol scienlitie technolcjgv .is an elemftrt in the 
highest type of iinivcrsily c'dm at 1011 , and to his iiii- 
deviating adherence to a high and exacting standard 
in imiversitj studies 'Ihe Coiiit rejoie^'^ to think 
til, It he now liojx's to escape from sofuc- of tlu' a(^ 
mimst*fttivc- cares w liieh have (.itr'i mtc# the leisifre 
whuh otherwise hc' would have devoted ttl scieiitlftc 
rc-se.irc li, assurc's him^Mi.it his name and work 

will Ix' iiisc.-jvar.itily c(^nect»d in future with Mic his- 
tory of ifie use of th^hiiveAily of Lc'c'ds ’’ 

'Ihe title* oj l''fn{'rirns Piofes or \v,js confciied upem 

jirofessor of 
leadnitV the 


1 ^ 1 !' 


geoliigv, i(XJ| I022,%\vho rc'liicd atte 

age limit in vScjilemher , John Gcx'idman, })fofes»r 
ol civil and mechanical engineering, iHpo IC 122 , who 
^c^sigiud his ehaii in Sejitember • <**••• 

k)r W 11 P(fii|;nll, 4cctuier in they h'parlment of 
botany, was ajijxunted readei in botany in recognition 
ol Ills contiibutioiis to leainmg and research, especially 
n* ccolo'gy , ' 

A couKsF ol eight F'eturc’s on “ Changing Geo- 
graphical Values ’’ will be dclivcied by Sir Hafford 
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Mtckintler on'^ Wednesdayte at 5 p.m., beginning 
Ja^iuary 24, at the London School of Economics 
and Political Science, Houghton Street,* W C.2. 

Part \ , consisting of ten lectures, /of a course on 
Oil Well and Hefiiicry TeclinolcJgy ' and (ieology of 
Petroleum, w ill be given at the Sir John ('ass Technical 
Institute, Jewry Street, Aldgate, E.C't? , during the 
coming term The opening lecture, or Monday, 
Jai\vu).ry 15, at 7 pm, will be by Sir John ('adman 
on “ Iiifpenal Aspects of the Petiolciim Oiiestion ” 
Thr llureair ofc^ Education of the r.overnment of 
India has' just iss^iecl a second yolunie of " Selections 
Irom Ediiiational KiVords,” edited by Jc A Kichey 
(Calcutta, Su])erint(Mi(l(mt of Ulovernment Printing, 
India, pp 504, rupees bi) The jjeriod covered by 
these selections, i8yf-5c), w'as one of great edu- 
cational activity 111 'India, during which piovmcial 
svstem;; of educati(f;i w’gre gradually e\olved, and 
many of the documents ri'produced in this volume 
are of gii'at mteiest, as are hkew^ise the accomjianying 
senes of portraits ol statesmen, administrators, 
missionaries, and iinofTicial patrons of ediuation 
'1 he frontispiece is, appropriately, a portrait ot Janies 
I'liomason, laeiitenaiit-dovernor of the North-western 
PioMiices, 1843-53, who of all the administrators 
of those times rendered the greatest services to the 
cause of education 111 India Among these not the 
least was the establishment of the Engineering ('ollegi* 
at Ibiorkec which bears his name Had his apprei la- 
t*on of the needs of the time 111 regard to the teaching 
of .i])]du'(l siieiue bc'cn mon* fully shared by the 
court ot (lireiAors and their siuctisors. there might 
have been m India develojmieiits comparable with 
those which 111 the United States of Amer.ca followed 
the adoption by tlie Federal (jovernniGnt of ‘the policy 
of endowing colleges of agi icultiue ^ud mechanical arts 
A number - > ^ iiitei est mg dociimentsai e grouped together 
under the heading the beginning of professional 
eclncatioii ■ njedical, engineering, and legal — -and a 
usi'ful bibhogiaphy is given at the end of the volume 
StrimN(. testimony of the cbc( client morale of the 
stmk'nts of the University of Itong-Kong was given 
in the couise of an hddress delivercil cm November 1 | 
at the Royal Colonial Institute by Sir Frederick 
Lngard; to wdiose initiative' the inception of thi' 
Unnersitv was piimarily due After speaking of thi' 
need for training diaracter in' African depemlem ii's, 
he said “ A universuy was founded in Hong Kong 
111 1012 mainly for ('hiiu'si^ students. In the fon*- 
front of its dec laied , obji'cts the imneijiles ol co- 
ojieratipn and discipline were" laid (lown I'his year 
the commimity was disorganised by .1 .senes of strikes 
of .1 jiolitu.il natiin’ d'rade and social life were 
alike ]).iral\sed It seemed ine\ itable that the 
stiidents-'i.p, ill Egypt and India — would espouse the 
.i*4use of reaction Put t|ut \'ice-ChanceIlor repents 
that thouvh it Uould ha\e bt^en entirely in accord 
witli (Iniiese student practice clsewhc?re that the 
undergraduates sliould demonstrate (''.1 the same 
side, wliat actually oc4 iirrecrcavas a \ery striking 
testimoin^ to the success cibtamUd ii) inculcating the 
lessons ot co-op. ration and discipline' ■. When, the' 
w holc“^ of .1 lu' sc'cA ants joined the strikers the students 
devotc'c,) othemseh c's with the ntmost cheeriness to 
cc okmg and to mental hcTiisehold duties Sir W 
Urungate adds <that the hostels had never been 
clea'nel’ ' WLemthe slail of mechanjes w'ent out the 
students iifaiint'd the power ‘scatioVi and the mc'dlbal 
students unanimously icsolved to carry out hospital 
duties, which aie Regarded by ('hinc'se as c's^jocially 
derogatory On tRe re-c?stablislimc'nt of stabih 
government in (diina the potential usefulness of this 
iiniv.ersity will be vastly increased and it is to be 
hopeiil that it wall be enablecl to rise to the height 
of it:, great opjx^rt unities! 
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Societies and Academies. 

London. ^ 

Aristotelian rSocietyf Dectmber 4. -Prof Wildon 
Carr, ViCe-president, in the chair - Orald Cator : 
The one and the many (Contents of monadic type, 
which seem to occur m expermnee, jirove On examina- 
tion to be " convergence illusion ctfect.s ” To admit 
this, however, is fatal to’ the claims -of logic The 
c|uestion, “ How arc synthetic judgments possible ^ " 
can only be answc'rcd by the denial tliat there' can 
be genuine judgments, as coiitiastcw with psveho- 
logic.il conijiositicms of^ representations Tlie writ 
cjf logic, we should have to Siiy, does not lun in 
our world 'I'o fins dilemma thc' mtellectualist 
rnc'taplusie ot St Thomas Acpipias olteis a legitimate 
tliV)ugh " not dialectically-nc'c cssary way ot cscajie. 
Acciordmg to it every cliaracler c/l the wc^ild, cc, irrela- 
tive to an intelligence' of any giade, is a function 
ol thc position ot that intelligence in the' scale ot 
beings, and thc hum.in intelligences is mfelligcncc 
.it thrc-sholil value It lollows tli.it the tocm of the 
hum.m universal w.ill be the umt'icatiun ot a multi- 
plicity by iclcrcncc to .1 de yephe Put (his 

IS picciscly thc structure ol <\ convergc'iicc' illusion 
effect ” Convergence' illusion effects may, there tore', 
be genuine nuiversals at threshold valiu-, and con- 
sc'c4ucntlv our woild mav be tontinuous with the 
intelligible' world 

Society of Public Analysts, December '' — Mr 
P A Ellis Ricliards, president, in tlie cli.r* - 1 '^ W 
Blair and T Shirlc.Kk Wheeler A note cm theesti- 
m.ition ot lonn- ,md .icet-alclehydes In inscstiga- 
ticms ol thc action s)l cx\ygcn and o/one on various 
hydrocarbons, the lormaldehyde and acct.ddeliyde 
present were' estiin.ilcd bv Iinding thc total alde- 
hydes by Rippei's bisubsmtc' mcihod [Moiiat jar 
Chem , 21, loycj), and loimaldchydc' .done by 

the eynnide inetlioh In solutions coataiiimg 
formaldehvde, lonmc .u id, hydrogen perosido, and 
a tiace ol ozone theses .substances weic cstim.ited 
seruiiim, formic and with N/100 alk.ih, ozone with 
pential potassium iodide, liydrogen peroxide' by 
Kirig/clUs method 9, 6), and formaldehvde 

by RomijA’s method — H A Peacock Note cm the 
presence of sulphur dioxide' m 'cattle foods .iltci 
Ipmigatioii Sulphur dioxide may be nbsoibed ly 
cattle c'akes .and mc.ds 'rliirmg fumigation, bnl 
after about .a week the nilphur dioxide disajijie.irs 
The amount absorbed depends on the vaiiety ol 
eake — the harder cakes absorbing Ic'ss than tlie sol ter - 
and the ecjiidition ol thc tec'dmg stiivl, a c whc'thci 
m block or'^jiowdeij Finn — H Dongl.is Clark 
A shdmg sc .lie for thd convenu'nt tu.'.iticm ol stn*Mg 
lupiids by cbiution and nsc'avilh aliqiu.it jiaiis Tlic 
device enablc's thc op rator to see .it cmc_c w'hat 
altcrnatnc' /hlutions are availaole m any partu ul.ir 
ease' m ordci to c.ibtam a conxcnic'iit burette rc’.admg 
.it the end of titration, and it assists m choosing 
the most suit.iblc' dilution — 1 > ^W Steuart : Scimc 
notes on the'" uns'iuoniti.ible matter of tats 1 lie 
propcTi'tion of stcioi m the uns.ijiomfiablc mattei 
vanes from 48 jicr cent lU maize oil to 7 per cent 
in palm oil , and Lorn j8 per tei t. in lard to cj pei 
cent in h.aidcncd whale oil HigJilv hardened fats 
stiM contain .sterol 'I'he cholesterol .icctate ot .inimal, 
fats melts at 114 to 114^° U , 'the phytcjsteiol acetate 
of vegetable' f.ifs is a mixture, a fratdion of which 
m‘ells at *125'’ or above, but some pure \egetablc 
oils yield a fraction mclling .about 114“ C. These 
facts' are utilised in aiialiysmg margarines — Norman 
Evers and II. J F6ster : Note on tlm sulphuriG acid 
tc.st for fish liver oils. The addition of natur.d 
oils increases the sensitiveness of ‘ the test to 
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The brown colour prodiiccd 
wth liver* oils after oxidation 


. remi^able extent. 

»y gulfcunc acid v«th liver* oils after oxidation, 
lehaves^ m exactly the saifTfe manner as the violet 
olonr with the frdsh oilk, being similarly increased 
addition natijjtil o^s Oxidation ^)f the 
nat^ial oils destroys tlirs powcT. but if is unaffected 
by hydrogeiiation ^ 

%€ Optical Society, Di'ccnilier i.| Sir F W 
Dyson, p«esi(lcHt. in tlie chair —T Smith A large 
iipqrtnie aitiamTtic lejis not corrected lor colour 
K lens suitable foi spectroscopic woi k witli aolanalic 
loiioiHiOTis for <fM zones may h<i\ c as F.irge .in .ijx'rtiiK' 
s fli or- still greater, all the smlaces being strn tl\ 
iphcncal An .udiial lens yiade In Messrs k^s«; 
ltd., of*^ inches focal kaigth an4 s mclu's .iiieiliue 
losscsses correct lOtTs ^onijiai a hie with those given 
ly tlie theoretical investigation With a slightly' 
cdiK'Cil apijtnrc, loiiectioy for colour may J)e 
ibtaiiH'd without picjiidice to the (piahty of the 
phencal collections The production ol' siut.dile 
;lass niscs IS the outstanding ditficulty in tlic vv.iy 
it gicat inWeascs in the relative a])ertuies ot telescope 
bjcctivc^? I Smith" J he oii^ual cosiiu" law 
die la^' ot icfr.iition the siiu' l.iw relating to coma, 
rid oth(‘r c\ac^ lavus of optual instniinents ari' 
Miticular cases ol .1 vioiy gimcial l.iw which assumes 
he toim ol a cosiik* relation As .in ex.imple of the 
lildicalion' of the law, the )u-incii)les which should 
overn tiic construction of a vanalilc powm* tclescopi* 
iclding aplan.itic corn'clion .it all m.igiiilu .dious 
rc^iiu-^tigated — V; Weston^ A (onstani bubble 
he alterTTtion in the reiigtli ot tlu* air bubble in .i 
iiiit level due to v.inapyn of Icmper.iture is .ivoided 

I tlie new tyjie ol lev'el produced by Mi'ssis Iv R 
/.itts and Son, TTd , knovVn a “lonstant" 
Libble The lirst considciation is to obt.im the 
met proportion ol .111 and^spml The cross sis turn 

the tube i ontaining tlic ^piid is so shaped Ifiat 
. file temperature is laiscd and the surface tension 
viilnally dei reused, only thc^cios'? sci tioual .iie.i 
the bubble is atfeited its length icrnaining un- 
tcri'd • 

Pakts 

Academy of Sciences, December .| - M Icmile 
:rtin in tlie ch.tir - M (duiilaume Bigoiirdan 
IS elected vice-president for the ye.ir 11)23— (i 
gourdan 'Idic Observiutory ot Pans, cm the 
oth anriivers.iry ot its ci/is^iu turn An histonc.il 
nop.sis of the vvoik done aT the Observ .dory from 
; c'ompletion in 1O72 to ifMjg —Maurice Hamy 
1C ineasiinujic^ ot small di.nncleis by iiitei teieiu e 
development ol iMiclicLson 's ^)rInula, |’ithout the' 
^t^ctlon a (Ui^being the r.di'**^t the width ot the 
ts to tlie distance bcU'^een tiVeir ccnt|es) — v d% 
amont (bi.fl^tit.itiv e rcxeanlii's on\ tin* line 

c-(tiiim ot vaii.idiu* in fu'^d salts Two t.diles 
? given showing the piTsisteiicc ol tlie fliict v. ma- 
im lines by ocuI.tr and photogi .ipliic obsci v .itious 
the visible spcctAum tl»? siuisibility IS I in lo(X), 
d this IS im n'askd ‘by tlic use of pliWogi.ijihy to 

II 100,000 1 he mctli(-tl can u-yf idly be emplo) ed 

the ex.immation ot iiimer.ils Sir Willi.im ' i I 

‘igg was elected corrc-;pondaTit tor the section ot 
ysics, in lltc' place ot the l.iti ' ^1 Rene Denoit. 
i J li^SW!f!Wcns correspond. mt tor tlie siction 
chynistry, m the pl./e of the kite M Ikirbu’i ' 
Schaumass^" Observations ot tin* Skjclk’ni]) 
net (jy22(f] made with the {'(piatoi^al »ol Nio^ 
servatory. Positions of the comet and comp.irisun 
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homogenlity 


Brilkiqin.-~J. Haag . 
itity of tlie 


Tlie constancy 
fluid re])resentativ e 


different possible states ot a gaseous wi.iss 




rs are given for November 2y and 30 'I’lie i omel 
d the J ith magnitude — J . Le R«ux . 'fhe gr.iv it.i- 
of the systems. Reply to' some criju'isrtis by 

^ 0 . 2774, VOL. I 10] I 


ot 
ol 

Ajauiicc 

and Louis de Broglie Rc^n.irks on c(tii|niscnlar 
s||jctra and the plufto-electiic effect Piene Salet : 
Ihe law of dispeision of juisniatic specti.i in the 
ultra-violet an e.irlier ji.ipir the .luthor li.is 

given .1 toryiiilfl wdncli repiescnts e\at tly the obseiveil 
tel.dion between tlie vv.iv (' - lengt li aiul the posimm 
of .1 line in the sfiectium, .ind this m<is veiiff 41 lor 
wave-lengths Ix'twecn \3tS<»o and^pioo Prool is 
now given ol the v.ilidit\ ot the* Idimuly m the 
iilti.i-v lolet to \2250 - h Croz^ rf'he ])I.ice o] ihc 
ultiin.de lm#s the elements m the specdnim senes 
and then lel.itions witlJ the leson.iiue Imc's ^I’lerre 
Steiner d'he ulli.i-vioml .ibsoiptum spetli.i llu' 
.ilk.ilouls ol the iso(]mno!im‘* [»i oiip .I’ap.ivemie 
and its Iiydrochloi ide llu* .ibsoi jitioir Curve ^ol 
]i.ip.iveime is not th.d obi piled, by tlu' .iddilgm *ot 
the .ibsorption cuivi's ol ils ( oiislituepts the c-llect 
of the isoipmioline lyii lens ])i;^‘poudei ates * M.irccl 
Somrnelet leih.in .mimes deiiveil Irom beuz- 
hvdiyl.iiume Raxmond Delaby 1 lu" .dk\l- 
glvceiols Ihe conversion ol tlu- vmyl-.ilkv l-i .11 - 
binols nil(v .1 Ik) l-gR c c'lols Ihe t'lhyleiiu akohol 
IS tie.ded with biomine in .netic .icid solulion, these 
converli'd into .uetms by juolonged boding with 
sodium .iiet.di", and the prodiuts sep.ir.ded by 
ti.iclion.il distill. dion The acetins .iie lix di olv "ji'd 
bv .1 solution ol%li)'di()ehloMc .u id m mcth\l .ilcoliol. 

I’ W Stuart-Menteatli ' 'I lu* San Nan iso mine 11* 
(•uipu/co.i -- 1’ Vi^not Ihe tei tonu ot flu' region 
ot D.igneres-d('-I )i||oi I e .md ol Lomdes -I oins 
Dangearck f 'oiitnbutioii to the geological stiidv ol 
the Ix^tom ^ the Inighsh ( h.nmel, based on lecent 
(In'dgmgs by fh? Poini/itot- l*<i^ ’ (.Vugust-Si'pteinlx'r, 
ry22) 'I he r('sult4«ic" given on .1 chart, w'lth spi’ci.il 
rcteieiKi' to outcrops ot the Lias .md Jvocene M. 
Lecointre 'I'lie sti.iligr.iphy <>1 tlu" north ot ('h,iouia.«« 
(Western Morocco) — j Cluzet and ;\_ ChevalJier ’ 

I iu' r.idio.u tiv dy ol the spiings ol Ivcn.nllon The 
deposits Joinmig tlic%." springs arc nch m i.idio- 
thoiiuiu fills is the'onl)' sp.i pn In.mce .ulnnttjjig* 
tlic tlK'i.ijieidic utilisation ot thomuni (mi.m.ition 
(r Reboul riie detlrmin.iiton, in cloudy we.dher, « 
ot the veilu.d iiK^vemeiils ol the almospheic; llu' 
iniliumce ol < loads on ihe velouty Tif displ.icement 
ol (lepiessions •-M Br*del .md (j Charoux On- 
l.iuieidiiu', .1 pioduct oblamed| from cent.iunuiie, a 
glucosiih' lioiii the roots ol Centauyea* Jaica this 
substance, vvhudi h.ts the ( om^iosition ot 
is ])robid)ly a denv.divc" of tlavoiu' — M Aynaud 
Botr)mv(osis ot sheep 

Svnxi V 

Royal Society of New S^uth ^ales, N^v ?ltTl )cr I — 

Mi r J# Sussmilch, presickmt, m tl|c cb./i R 
Hughesdon, 11 G Smith, and | Read Fk' steieo- 
•isoTiKuic fonm^caf iiKUithone Ihe ten stcTeoisoiiienc • 
iorms. of />-menth,m-3-ane slptcd to be theoieticall)^ 
jiossdale, and ((U'taijr menrtumes .md menthols 
dciiv'cd by *cduc^ion irorn thi' ()])tiodly .u^ive .iml 
m.ut.^e fomiTol pipentoiu' ,ire discuNt'd — hi Hurst, 

11 Smith, .md f iRead A eonti ihiilion* tr» t he 
cheiaistiy of the phen.mclrcncs Muf.i-rotatfon 
0ptic.1l inversion on the p.irt ot /-a-])helkmdrcnt* 
(i^Uj^nte occiiis vvlu'ii it is dis-,()lv ( mUim chliyahonii, 
IxM^uie, or :ic'elor»e%.m(l^n.md.imed .d'zo'^' tl *(i 
Smith Notes on the ehcmistiy ot ccit.fln -fustialian 
fdant piodiuts Pt 1 A resin co.dmg thi* le.tves .md 
sterns of *lcrtr/rtccu'un//Lm^tlu‘e^nii%aloil ot the siu.ill 
Ic‘ave(l Ihrckia Gunniana, ,»nd file nibbcT and w.ix 
irom Sanosiemma au^tralc, aie discussed The milky 
latex ot Sarrostennua aiislralc eonlams about 7 per 
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cent (jf rubb(V-, together With resin.— 1 E. Booth ; 

lN|3tcs on tlic ])hotographic work of thtf Sydney 
University J^clipse Expedition, (k)ondlwindi, Queens- 
land The piinciple ikiopted was’ to give full ex- 
posiites to ensure recording ail required mateijval 
on the pl-ite, to develop to the point of general 
clieinical fog, and to take from cacl plate a senes 
of ]innts of diVtei'ent (‘xjiosures, tlms ^enabling ^ 
co^)])lete analysis of every degree of density in caclr 
platc^'to be made This has the' same value as a 
large number ofc individual exposure.s. The process 
appears to lufvedieen quite successful, giving a lull 
lange of prmtsf shywing detail from the extreme 
jihotogiaplnc limit of the outci c^icAia into tlic 
pnumyeni ('s An outline iVt exposures and sub- 
, scapK'nl ])hotographic treatifient is given Photo- 
graphs shoeing in^f corona and ])roininenc('s were 
di^])layef] - A R Peafold 'I'lie essential oils of tw'o 
MyrtaceOiis shrubs* ] lo^oraiilhits virgaUi^; and 11 
fl'ii'csceus Jlie sliriibs aie common to various paits 
of Xortliein New ^outh Wiles and Queensland 
II un<^(ilus contains as ])imcipal constituent up to 
80 per cent dextro ,il|)lia pinene, sesquiterpene, 
amyl akoliol, and esters, and a paraffin of iM 1’ 
('. If, fJavescen'i lontruns 80 ])<'r cent of the 
oleleiiie lerpene " Ocimene,” together with dextio 
alplui pincne, sesipiiterpcne, amvl alcohol, etc 
This hydrocaibon is recorded for the lirst time in 
an. \ustralian essential oil F J^, Morrison The 
essential oil of Kuiizea con folia. T'his dark green 
bushy shrub, W'hich is one ot the commonest grow- 
ing in tlie Port Jatkson distr>:t, yields .1 light 
brown mobile oil of fragrant owour TIu' oil con- 
sists priTK qially of dicxtro aliih.i ])ineilet-.i sesqui- 
tcipeiit' closely resembling (.idiiUMie, a/' unidentified 
alcohol (tlu' odoriferous coivstiliuAit), knd small 
c[u;jintit'‘’s of .icetic and butync*iik 1 esters W M 
Doherty A note on the food v'alue of the sn.qqit 
.( s- aiifatns) • The percentage of fat in tl 
sn.i]*per is \'^ry small, but it g.ive mdication of Ihe 
pri'sci^e ot the fat-soluble, giowth-proniotmg f.ictoi, 
Mtamm A • 
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Ministerlo da Vjjili ultafra, Tndii'.tria e <’oimn<i(io Direeforia de 
Aleti oroloKia i’.oletlni Mr l'orolo^Ko limo d(' I'US I’p vi + 130 
( lUo de Janeiro ) * 

'I'he liidiiin loiest Hecord'. Vol *t. Part 1 'the etHistitnciils 
of some Indian Essential yils Paits 1-7 llv .1 L Siinoiisi n and 
Mailoa Oodal Knii I’j) ;{« (I'alentfa 0o\ eminent Prliitlnn 
Olllce )««»?iimas 

I'orest Biilli fin, Xo U) Note on 'J'huiuan (/fo/wi oiRriiltt, Roxb ) 
I5\ A RodK(‘i Pp 15 7 aiiniis Poresl Riillelln, Xo 50 Xote 
on (iiirjiin 01 Kaiivin Comi'ikd In AV Robertson Pp 7 4 annas 

(Calditta (diMrniiieiit Piinliii!,' oiln e ) 

1 nioii o|»'#iiith Alma fisheries and Marme Uniloj/ieal Sur^rv 
Jieiiorl A(p ^ i(^ the N ear 10111*, Dr .1 D P Oili brisl . \\itli 
mtifiudiir (lon\b' H* V\ aniij'toi# Snn th , and S|)m lal ^ .jioils 1 
Jleterosoiii.i^i ( f'lar I'lsln s), liv (' Von Bolide, 2 J’lnsii.il .ind 
t in iiiK al ()l)s» rxatioiis, by J)i (' .liiiK/ 1 Bei p-sea I'islies (I’art 1). 
In Dr .1 1) I' (.'ilelirjst Pp |\ I- 84 I 70 I 1 li pl.ai s (I’ajte Town ) 

Tran^H Dulls oi llic Lihester Lllera^ry and Plirlosoidin al Sodetj, 
toc'etinr with the Repoit ot.fTie ('oi\ll tor Ptm-Hl!, and Vtmiial 
R( oorls oi the Scet Ions Vol 2.1, litJlilbj’l' 74 (Leuester) 

J'be An§iial Kepiu-f ot the (JrMiaws siHiool Nntnr.il llistor\ 
1022 Pp^' (Holt, Norfijik ) • 

Depaitminf ol ^Hruiilfiire and Xal.iral Resoimes. We.iUier 
Bnie.^i /Vniiiial Ri poit ot the VVeatl^r Bureau P.irf 1 .1 Work 
till Bureau diiilnB: Hie t'aleiid.ir Year lOU), Part 2 

Wuirh Vli teoiolo(i:ic,il ObservationH made at the (’(ntral Observatory 
of Mamla (liiriiu; the I alendar A>nr 1010. Pp IPl (Manila 
Bum ai^)i J^rintinn )• * 
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, X.fv'FC/Mr, »ECR.MHKR .“lO 

Rov VI Tnstititiov of (JukAT Biutain, at 3 - Prof H. H Turner- 
si\ Steps lip the J.adder to the Stars (2). The Blsrovery ot the 
Plaiut .\( ptiine (Juvenile Leitiires), 
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MONDAY, JANUARY 1. ^ 

BeiTISR PsycHOJiOOICAL So^TY (Edueitlon Section) (afc/jnlverslt; 

College), at 2.80. — Dr. 0, W. Kimmina : The fihlld and the Cinema. 
ROYAI, OlllOQRAt>HICAL SOCIETY (at ^.ollen Balf, at 3.30. bt -Comm 
A. 8. ElwelBSutton r Up the Tlrus (Chrlutmas Lecture to Yoiini 
Pooplfl). ft u ' 

Cnuji- STUDY StTMlwr (atflloyal ^a litary Institute), at 5— Mis 
M. Dfttnmond : IHnldren’m Drawlnpi 
MATHEMATICAI. ASSOCIATION (at London Day TralninK College), a 
5.30. — Dr, S Brodetsky . (Hiding 

Xationh Leaouk fou Health, M>^<rKRNiTY, vnu Chilu Wklfak 
( at University College), at 5 30 — Health Probli^iis of Adoleseeaue. 

^ JANlTAllY 2 ■ 

MATHEViATiCAr, VssoriATION (at Londw Bay Training College), a 
10. — Prof E H Neville . A Stiteinent respeeting the forthunnln 
Reivort of tlie SHh-Coiiiniittee on the teaching of Geometry - 
At 11 — \V. (' Fletelu-r The Uses of Xon-Htielldean Geometry t 
Temliers -Vt 12 — I’rof R W GeiieHe , Simple Geonietiieal an 
KJiieinathal IlhiHtrationa of the Plane Complex — J Brill 
Certain Blaseitlori I'rohlein At 2 30 -Sir Thpinas , b Heath 
Greek Geometry, with spoeial reC reiiee hi 'iitlnitcsimals (Prashient 
Addiess) — Prot A Lodge Dilteri-iitiaU as the basis fur tCju-hin 
f the Call ulus '' 

JHiwi, JvsTiTi'TiaiN OF Great Huttain, at 3 Prof 11 11 Tutih i 
bl\' Stepij upAW Ladder to tjie Stars (3) Photographing fjie Sta 
Cjuveiille Leefures) 

National Lkaopk fojr Health, Matermtv, v\p ciiilp Well ah 
( at Unlvi-isltv College), at 5,30 - Dr J Kerr Ph.Ashine ain 
Growth 

Roval Photourai’hk’ Socucty of' Great Britain (ScK-ntiih ain 
Tieliiikal Group), at 7 — H Liimiilongh • "'The Lamplongh K1 ,m 
, Lamp — A C BaiifleJ[d • A Demonstration of the Geim.fii Ai-roplan 
C.imela now in the SiKietv’s Museum (. 

RiiSTUEN So( U/n (at Institution ot blc-itrioil Englneeis), at 8 ] 5 
Di V E Han lav The Organisation .And Eumimient ol a Moden 
X-Rav Depait meiit with special relen/pie to the Xew Depaitnieii 
at the Maiieliester Roval Inhimary —Major (' L S Phillips \i 
JHei tro.si ope ol Xew 1 >eslgn. 

WRI).\h:S/)Ay, .lANPARV 3 

ROVVL Society of Vets, at 3- -C It Darling The S|ieftmm, ii 
('oloiiis, bines, and Invisible I’arts, and soim of 11- Indnstn i 
\pi>ll< alioiis (Dr Mann Juvenile beitiire) «'•' 

Phvmc.vl .Socii./n OF bovpov anp^'H’TP al Soi iftv tit lini!f‘iii 
College ol Sdelli'e and I'd hnologv), at and 7-10 -Aliniii 
Hvlilhilloii of Siieiititle Appairatiis ,*-At I W Gamble Repiu 
dm tlon of Colour l)V I’hotograpbic" t’lot esses At S -Prof E (■ 
Coker Reteiit l’hoto»,yiiis1ie Hesearehes on Engineeiliig Problem 
Roy VI. .MICROSOOPICAL Sui’UTY (Hiologhal 8e( tion), at 7 30 

TH UR s'yME, January I 

lEftJKAinih'AL Association (a>i')jiirkbe(-k College), at 12 Sir Join 
Russell The Inllneme ot G' ngraplmal Kai tors in thi- Agrn nlttii.i 
Adnilies of a Population ( I’n sidential Address) -At 2 30 
.1 Kaligiieve Report on 'ns Heemt \isit to the Cnited States - 
At 5 — II B.iisfurd Types and Materials ot Houses in Knglainr 
Roval Institition of Ghfat Hkitatn, at 3- -I’rot 11 11 Tmnu 
Sl\ Steps up Hie badder tie the Stars (1). The Speetroseope ,iii 
Its Rev (>iaf ions (Juvenile bed nres) 

Physical soulty of I.ondon and Opthal Sohety (at Impeii. 
Colh'ge (it Sdi-me and 'ri-dmology), at '3-(l. and 7-10 -Aihiil 
E.\ hibition ol sdentilh Apiiaiallis — Al I"’ Pro! 1-1 G Coki i 
Kecent Photo- Klastie lieseardies on Engineeiing Problems - At • 
W Gamble Ri'inodm f ion ol Coloui by Pliolographlt Plocessl^ 
1\( (IRPoRATED HRITISH ASsOCUTION I or PlIV.SlI \I. 'I’RUNlNet (I 
Cnivf rsitv Colh get. at .') Prot M E Belalleld Hygiene as app 
to Phvsieul Training . 

Rovvi. AIDRonafticvl SOdET'' (.itMtoyal Soelelv of Vris), al 5 30 
H .1 linkers Mital Aeroplam’l 

National bEAOi'E for FIi'vlth, Mati unita, anp Child AYelkaio i i 
U nlveisltv Cyilcgo), at 5 to - Dr \\' Blown Child Psv i hologj an 
Psvdiotherapv 

Institution OF Electro at. I'.NoiNEFna, at (i (*.(‘edv Aailahi 

sjiei'd AC A’ itois vA'itlKjiit, Commutators 
Camera CniiVit 8J5-f*V. e e W.mtell The Evolnllon of Mi 
I.an4»'rn Slid ■> 
f. , E/ftiBAr, ARA ,5 

GUK.iifpilo a;.' Association (at Birkhei k (allege) at 10 in 
olive \Ui«Ller. 'I'he l’lai'^‘'()f Geogl.iuhv IP Ihe EiliUJltloil ol Mi 
Adoh'seenl liAt II 15 Maj -Gen bond Edward Gleiehen I'm 
in.inent ('ommittee on Geog’ra)«iil( .il Xaines -At 12 15 I’n 
AV S Towel (ieograpliv iind Hnsiness bife — Vt2 30 — E E biiiic 
and others Ltisi iission nn vv.i\s ol im OMsIng llie UseliiliKs^ 
Brandies of the Assoeulioii At 5 I’rof 1’ M Hovby II 
Coming IndiisF-'ialisatlon of Clilna 

Royal GF,oorai’iucal(;<ocifty (at yKolian Hall), at .130— K i 
PrO'Stlcy . Antarctic Advamtiires (Christmas I.eetnre to Amii 
Peojilc). 

X.ATIONAL LEAOPE FOU HEALTH, MATERNIT'A , ANH ClIILP W'FLIU 
(at University Collev-O, at 5 .'-iO.— Prof ..I R Kenwood He Ml 
Edmaitlon 

Jl'NOm INSTITLTION OF ENOINKERS, at 7 30 — “ ."♦idle . A' •' 
s Power Transriiisslon u 

.S'.l rniiDAY, JANUARY « ' • 

iVxsociATiON o» Women Science Teachers (at *Cnlvcr8it.v (oily'' 
(Tut 2 30 -^l)r borothy Wrineh . Relativity * 

Royal Institution of Great Britain, at 3.-- Prof H H. Tn^m i 
six Steps lip the laidder to tho SDvrs (5). 'Two Great Strea.n^ ( 
SDirs (Juvenile Lectures). n 

Gilukrt White Eello 4.V8H11’ (at fi Queen Setuare, W.C.l), at i- 
G. J. fl. Eoy : A Visit to Pompeii. ’ . 








